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Summa rv
The following testimony addresses Leaque Contentions 8 and 62 and
NAARE/SAFE Contention ?a which relate generally to the subject of risk
and accident impacts. The principal points made in the testimony are as
follows:

1. The Final Environmental Statement r Byron Station contains a
reasoned consideration of environmental risks from the plant,
including risks resulting from postulated accidents.

2. The overall assessment of environmental risk of accidents
shows that it is rouahly comparable to the risk from normal
plant operation,

3. The probabilistic risk assessment methodology of WASH-1400 has
been used bv the Staff in the preparation of the FES and is
sound for the purpnses for which used.

4. The Precursor Study results do not necessarily implv that
WASH-1400 estimates do not currently applv to a large class of
plants and do not invalidate those estimates with respect to
their use in the Byron FES.

5. Adequate protection acainst potential accidents has been
provided at Byron Station through the Commission's licensing
requirements aid additional measures.

6. The possibility of cumulative doses to residents of the
I11inois area from accidents at more than one nuclear power
plant does not create undue risk to public health and safety.
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0.1 Please state vour names and positions with the NRC?

A1 (Panel)
I, L. G, Hulman, am Branch Chief, Accident Evaluation Branch,
0ffice of Nuclear Reactor Requlation. A copy of my professional
qualifications is attached.
T, Millard L. Wohl, am a nuclear engineer in the Accident
Evaluation Branch, 0ffice of Nuclear Reactor Requlation. A copy
of mv professional qualifications is attached.
T, Scott Newberry, am a Risk Analyst in the Reliability and Risk
Assessment Branch, 0Nffice of Nuclear Reactor Requlation. A copy
of o oprefessiona! auriifications s attacheo.
T, Edward F. Brananan, Jdr,, ar a Health Phvsicist in the
Radiological Assessment Branch, Office of Nuclear Reactor

Requlation. A copy of mv professional qualifications is attached.
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What is the purpose of your testimony?

(Panel)

The purpose of this testimony is to provide the Staff position
in response to League Contentions 8 and 62 and DAARE/SAFE
Contention 2A relating generally to Class 9 accident analysis.
(Copies of those contentions are provided as Attachment A to

this testimonv.)

With respect to Leaque Contention 8, has the risk from
operation of Bvron Station been assessed bv the Staff?

(Woh1, Hulman)

Yes, the Final Environmental Statement for Byron Station
(NUREG-0248), in Section 5.9.4, contains a reasoned consideration
of environmental risks from the plant, including risks resultina
from postulated acciderts. That section of the FES was prepared
bv the Accident Evaluation Branch and we adopt it as part of

our testimony here, Attention is given there both to the
probability of occurence of radinactive relecases and to the
probability of occur-ence of the environmental conseauences of
those releases via atmospheric and groundwater pathwavs, as
required hv the fommicsion's Statement of Interim Policy, dated
June 13, 1950, v "Huciear Power Plant Accident Considarations
tInder the “ationa' En.iranuental Palicy Acu of 19€9."

(Attachment B)
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What has the Staff concluded with respect to the overal)

assessment of risk of accidents at Byron Station?

“(Woh1)

The overall assessment of environmental risk of accidents,
assuming protective action, shows that it is roughly
comparable to the risk from normal operation although
accidents have a potential early fatalities and economic costs
that cannot arise from normal operations, The risks of early
fatalitv from potential accidents at the site are small in
comparison with risks of earlv fatality from other human

activities in a compratively sized population. FES § 5.9.4.6.

In prevaring the FFES, did the Staff consider accident risks
that could be caused bv external natural and man-caused events
such as tornadoes, fires, earthquakes and sabotage?

(Hulman, Woh1)

Yes, but only qualitatively.

Please explain,

(Hulman, Woh1l)

In Sectinn 5.9.4,5/2) of the FES. reference is made Lo natu-al
vheromzic wnd eabatace, oul n6 reference is made to other man-
czuse. risks such ac from explosions or airplane crashes, AN
natural and man-caused events, including fires, are referred to

by the Staff as external events,
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With respect to this case, no quantitative assessment of

accident risks from external events has been made. The only

‘cases for which external natural events have been assessed in

detail are for the Zion and Indian Point reactors. For Zion,
the licensee has submitted a Probabilistic Risk Assessment which
indicates external events can be significant contributors to
risk, For Indian Point, evaluations by the Staff also indicate
significant risks due to external events, By significant, we
mean that the best estimates of the additional risk from
external events were shown to be as much as about a factor of

30 higher compared to the best estimate risks from internal
events at Indian Point, but about 10 times the best estimate

risk from internal events at Zion.

In preparing the FFS tor this case, the Staff made no numerical
assessment of accident risks from external events at Ryron, but
did draw upon information obtained from the Zion and Indian Point
studies for estimates in the Byron FES, That is, the Staff's
best estimate of accident risks from external causes, hased

upon what has been learned at Zion and Indian Point, could be
higher than what has been nrescented in the FES, but mav he in

the range predicted for Indian Point and Zion.

7o what extent is the generic subject of external events under

consideration bv the Staff?



(Hulman, Wohl)

The Staff has lona recognized that the accident risks from externa)
events can be significant, In developing criteria for the design
of nuclear power plants, the Staff has developed considerable
quidance for the treatment of the subiect within design bases in
order to reduce sunstantially the risk from external events,
However, the current Staff assessment of the state of the art of
consideration of external event PRA methodoloay is that it is not
sufficientlv mature to produce reliable absolute estimates of risk.
In other words, there are many uncertainties associated with
absnlute estimates obtained using current methodology;

however, the estimates can often vield valuable insights if

used in a relative sense. The Staff ic undertakinag the
development of a proaram plan for improving the capabiliiy of
external events PRA methodnlogy. This plan is expected to be
completed bv early summer, 1983 and is expected to be

implemented over the next ? to 3 years. Tre plan is directly
related to Commission olanning quidance presented in NUREG-0885,
Issue 2 "U.S. Nuclear Requlatory Commission Policy and Planning

Guidance - 1983."

How doee this compere with the quidance promulgated in the June
13, 1980 Staiement of Inlerim Poiicy?

(Hulman, Woh1l)

We consider this responsive in view of the state-of-the-art in

quantatively assessing accident risks from external events.
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Specifically, we conclude that exter:al events can be contri-
butors to risk, but that the state-of-the-art in quantifving
the 1ikelihood of such events, and associated uncertainty, is

not well developed,

Was the methodoloov n€ the Reactor Safetv Studv, WASH-1400,
used in the preparation of Section 5.9.4 of the FES?

(Woh1)

Yes, the probabilistic risk assessment methodology of WASH-1400
was used bv the Staff in the preparation of Section 5.9.4 of
the FES. Probabilistic discussion of the environmental risks
attributable to accidents at nuclear power reactor facilities
is called for bv the Commission's June 13, 1980 Statement of

Interim Policv.

Has the methodology of WASH-1400 been called into question
since publication of that document?

(Woh1)

No. The Independent Risk Assessment Review Group stated in the
Lewis Report (NUREG/CR-0400) that it was unable to determine
vhether the overall core-melt probability aiven in WASH.1401)
was hioh or Tnw, and concluded that the error bands were under-
statod. Tt 3750 stared that i* was difficult to follow the

detailed thread of calculations through the WASH-1400.
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The aroup &1so determined, however, that the probabilistic
methodnlogy employed was an important advance over earlier
methodologies that had been anplied to reactur risk, and was
sound. Tt stated that the fault-tree/event tree approach,
counled with an adequate data base, is the best available tool
with which to ouantify the accident probabilities associated
with nuclear reactors. This approach was applied to a
prototvpe pressurized water reactor (Surry) and led to the
establishment of probabilities for core melt accidents and
resulting release of larae amounts of radioactive materials

which were used as surrogates in the Bvron FES,

With respect to the findings of the WASH-1400, the Commission
has recentlvy stated that it accects the Review Group Report's
conclusion that "absolute values of the risks presented by
WASH-1400 should not he used uncritically either in the
requlatory process or for public polisy purposes and has taken
and will continue tn take steps to assure that anv such use in
the past will be corrected as appropriate." Letter, dated
December 27, 1982, from Actina Chairman Ahearne to Congressman
'4a11 (Atta ment £V, The lette- also states that "Taking due
ccount of Lhe reservations expressed in the Review Grouc
Feport ard in its presentation te the Comissioan, the
Commission supports the extended use of probabilistic risk

assessment in requlatorv decisionmaking,"
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The use of probabilistic risk assessment techniques used in
generating the estimates of environmental consequences of radio-
active releases (FES Section 5.9.4) fulfills the requirements
of the Commissions Statement of Interim Policy of June 13, 1980
with respect to NEPA accident review. The methods employed in
the analyses performed for the Rvron Station FES based upon
WASH-1400 methodoloay have uncertainties associated with them.
These are discussed in Section 5.9.4.5(7) of the Ryron Station
FES. The environmental consequences estimation in the FFS
takes into account <ianificant site-specific features such as
sector-dependent population, mateoroloay, and land fraction

data surrounding the site,

What is the Precursor Study?

(Newberry)

The "Precursor Study", or morc accurately, "Precursors to
Potential Severe Core Damage Accidents: 1969-1979 A Status
Report," (NUREG/CR-2497) is a report which presents the initial
results of a proaram performed at Oak Ridge National Laboratory
and administered by the Nuclear Requlatory Commission. The
pronram uses operational data in Licencee Fvent Repurts to
evinate potential accidenl prozursors occurring at overating
reacors, These precursors are then summarized tec derive a

probability for severe core damage.
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Does the Precursor Study imply that WASH-1400 estimates may

not currently apply generically to a large class of plants?
(Newberry)

The Precursor Study estimated the frequency of severe core

damage aciidents (averaged over all domestic 1ight water power
reactors in the decade of the 1970's) to have been between 1.7

x 107 and 8.5 x 10”7 per reactor vear. In WASH-1400, the core
melt frequency for the Surry plant (taken to represent pressurized
water reactors) was estimated to be 5 x 10™° per vear. We do

not differentiate hetween severe core damace and core melt in
this testimonv since analyses have not been refined to
differentiate the fraction of core melt events that may terminaze
at severe core damage. While this difference appears to be
substantial, it does not necessarily implv that the WASH-1400

results do not currentlv applv to a large class of plants.

What are the reasons for this difference in frequency

estimates?

(Newberry)

As stated in the Precursor Study, 82% of the precursor estimate
of severe acciden* freauency romes from three everts: Three
Mile Islend accidart, the Biowns Ferry fire and the Rancho Seco
povor supply failure. These cvente were not explicitlv addre:sed

in WASH-1400.
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While WASH-1400 did treat most elements of the TMI accident, it
did not treat the possibility that the reactor operators might
misdiaanose an accident in proaress and turn off the safety
systems that were necessary to cool the core. This event (TMI)
is the most important of the three and it is the only actua)

instance of severe core damage.

Fires were not included ameng the accident initiators in

WASH-1400,

The Rancho Seco event was caused by a power supplv fault, A
comprehensive analysis of the fault effects and systems
interactions originating in power supplies for control and

instrumentation was nnt done in WASH-1400,

Why do these omissions in WASH-1400 not invalidate the seveve
core damage frequency estimates today with respect to their

use in the Ryron FES?

(Newberry)

Since the Three Mile Island accident, requlatory requirements
have been implomanted tn roduca the 1ikalihond that nperators
might fail to diagnos: inedequate core cooling. These
reqairements irclude training orocedures end new and impro.od
instruments to aid in event diagnosis. Therefore, operator
errors of this tvpe are less 1ikelv today than thev were before

the TMI accident. 1In addition, the accident initiator
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(transient induced LOCA) that occurred at TMI is less likely at
a Westinghouse plant 1ike Byron because the pressurizer power
operated relief valve(s) is not 1ikely to open during

feedwater transients.

Followina the Rrowns Ferrv fire, fire protection requirements
were developed in a new rule, Appendix R to 10 CFR 50, Byron is
beina is beina reviewed against the requirements of this rule.

See SER § 9.5.1.

The Rancho Seco power supply failure was significant from the
standpoint that the power fault caused a loss of main
feedwater, affected the auxiliary feedwater controls and caused
erroneous information to be sent to the operator regarding the
need to manuallv initiate auxiliarv feedwater or the emergencv
core coolina system. Plants studied in WASH-1400 and Bvron do
not appear to be as vulnerable to such faults as Rancho Sece.
Additionallv, Byron will have safetv-related actuation for the
emeragency feedwater system (as well as for other enaineered
safety features) so that a fault in the nonsafety-related
feadwatar control system should not defeat the autnstart of the
auviliary feedvater sveter, Bvioon will alse have salety-
related auxiliary feaduater flow iadica*ion and steam qoieritor
level indication in the control room, so that failures like
that at Rancho Seco should not impair the operator's ability to

monitor plant status.
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Loss of feedwater events were the fourth dominant contributor
to severe core damage in the precursor study. Auxiliary
feedwater system reliability was found to be poor and no credit
was qiven for feed-and-bleed coo1inq.l/ This is a possible
source of conservatism, but there were nc procadures in place
for feed and bleed cooling, and the staff has not vet made a

complete evaluation of this mode of cooling.

WASH-1400 did not qive credit for feed and bleed; however,
there is some 1ikelihnod that it could be used to prevent -
severe core damage. Since Three Mile Island additional
requirements have been implemented on all reactor plants to
improve auxiliary feedwater svstem reliability. These
requirements and the Staff evaluation can be found in Section

10.4.9 of the Byron Safety Evaluation Report.

In summary, the use of WASH-1400 core melt frequency estimates

is not invalidated bv the precursor studv.

Does probabilistic risk assessment provide the basis for

decicinne concerning safetv in the li-enecina of Rvron Sta*inn?

1/

"Feeu and bleed" refers to a mode of core cool g in which all
feedwater (main and auxiliarv) is not available, and decay heat
removal is accomplished hv adding coolant inventory with the high
pressure injection system and removing decay heat enerqy through
the safety or relief valves.
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(Wohl)

No. The probabilistic risk assessment approach is used by

‘the Staff in assessing environmental impact of power reactor

operation under the .lune 1980 Statement of Inte *im Policy.
Licensing considerations have rested, and continue to rest,
upon an applicant's compliance with the Commission's det rmi-
nistic licensing criteria. Performance of a plant-specific

PRA is not a licensing requirement for Byron Station.

What is the meaning of the term "Class 9" accident or event as
uset in League Contention 62?

(Woh1)

The term "Class 9" event is derived from a proposed rule
change published by the AEC in 1971. The proposed rule change,
which has now been withdrawn by the NRC, set forth a system of
classification of potential accidents for use in Staff NEPA
assessments, It set forth a spectrum of accidents consisting
of nine classes ranging from the most trivial to the most

severe for purposes of evaluating environmental risk,

Placs 9 p+ "5 ~ore rharacterized 3as ". . . invn'v(ling)
§ 20 postulated successive failures more scvere than
Ltho - nunie .. teg for the design basis for pruloctive svetems

and engineered safety features. Their consequences could be
severe, However, the probability of their occurrence is so

small that their environment:)! risk is extremely low." Defense
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in depth, constituted by such multiple physical barriers as
fuel clad, pressure vessel and containment, is an important
design philosophy instituted to provide and maintain the
required high deaqree of assurance that the environmental risk

is extremely low.

Since the mitigation features of nuclear power plants have

been designed to avoid breach of containment and core melt
accidents, occurrenres of these accidents involve sequences of
failures and have been designated Class 9 events. The term
"Class 9" has often been considered synonymous with accidents
involving severe release of radioactive material to the
environment, but such use is imprecise since the term "Class 9"
is much more inclusive. Class 9 events could have radinloaical
consequences rarging from benign to severe. For example, core
damace events not involving loss of containment integritv would

have fairly limited radiological consequences.

Have there been any examples of beyond design bhasis, or

"Class 9" accidents?



oy

In considering the facts available regarding the accident at
Three Mile Island, the Staff concluded?’ that the Three M:le
Island accident ". . . involved a sequence of successive
failures (1.e., small break loss-of-cociant accident and
failure of emergency core cooling system) more severe than
those postulated for the design basis of the plant" and thus

judaed that the occurrence at Three Mile Island was a Class 9

On the other hand, measurements have shown that at no time
during or followina the accident at Three Mile Island were
the radiological consequences to the public severe.éf The
radioactive material actuallyv released to the environment
during the accident at Three Mile Tsland represented a minimal

risk to the public health and safety.

What, if any, measures hsve been taken at Byron to protect the

public health and safety against "Class 9" accidents?

A.17 (Woh1)
accident,

0.18

2!

NRC Staff resnnonse to Rnard Nuestion No. 4 recarding the Nccurrence
of & Llass 2 Acciden® at Three Mile Isiand, in the Matter of Public
Service Flectric and Gas Companv, August 24, 1979,

Ad -ioc Tnteracercyv Acsessment Group, "Populatior Dese and Health
Impact of the Accident at the Three Mile Island Nuciear Station.
NUREG-0559, May 1979,
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(Woh1)

The Byron plant and its various safety systems are analytically

‘tested for adequacv of performance against a series of design-

basis events (DBE). Each of these events imposes severe
performance demands on the various safety systems which must
function in response to such events to enable the plant design
to satisfy regulatory requirements. Each of the events is
analyzed using conservative assumptions regarding equipment '
availability and performance capability wnich are described in
detail in the Staff's Standard Review Plan, Thus, the plant is
tested not only against a set of challenges to its safetyv but
under additional conservative assumptions regarding plant
conditions before and durina these challenges. This results in
a design capability with multiple and redundant systems for
coping with very severe performance demands, and provides
substantial protection against unforeseen events involving

multiple equipment failures and operator errors.

The Applicant is developing Emergencv Response Guidelines
which will consider multiple failure events, In addition to
the design basis events, 2nalvees assuming various event
sequences (including multiple failures) that could occur ang
fall outside of the reauired design envelnpe have been
utilized in the preparation of the emergencv operating proce-
dures. This approach for the operators is a result of the

lessons learned from the TMI-2 accident., 1Its obiective is to
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further assure that the operator is able to respond to the

complete spectrum nf nossible events.

A margin for overall safe response to unforeseen events is
provided by the flexibility incorporated in manv systems and in
the multiplicity of installed systems in a nuclear power plant.
The plant is designed to tolerate unforeseen event sequences by
appropriate use of installed dedicated emergency safcty
features and other equipment not considered in analysis of the
DBE's. For example, alternative systems configurations mav be
emploved or equipment mav be manually actuated if automatic

loaic circuits do not trigger actuation,

The source terms used in offsite radiological consequence
analyses for many of the DRE's for Byron are based on the
conservative assumptions that 100 percent of the core noble
gas inventory and 25 percent of the core iodine inventory are
available for release to the containment atmosphere. During
the TMI-? accident, for example, analyses of air samples
indicated that a whole body dose of about 100 mrem and thvroid
do<e of abnut 15 mrem, both very sme11 fractions of the 10 CFR
Part 100 offsite radiolngical consequence guideines, would
i.ave Yeen rece’ved by a hypothetical individual at the site
boundary. There is, therefore, a spectrum of severe core

damage scenarios for which it can be inferred that adequate
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radiological protection has been provided, as long as

containment integrity is maintained.

Thus, the Byron design provides protection for a wide range of
Class 9 events.

Have steps been taken since the TMI-2 accident to reduce the
1ikelihood of Class 9 events?

(Woh1)

Yes. Immediatelv following the TMI-2 accident, the Staff
recoanized the need for improvements. A number of bulletins
and orders were issued, followed by the systematic formulation
of a Task Action Plan containina extensive recommendations
related to operator training and procedures, instrumentation,

equipment reliability, and additional hardware.

Requirements for licensee review of operating experience,
operational qualitv assurance, verification of management and
technical capability, verification of capability for safety
review and operational advice, training of operators, review of
facility procedures, review of plant maintenance capability,
reaiirenent for shift turnover procedures, requirements related
to shift manning, requirecuents 7nr an onsitc safety ergineering
arcup, systematic ascessment of licensece safcty programs,
requirements for a shift technical advisor all contribute to a

reduction in the probability of svstems failure and increased
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capability to take corrective actions to prevent arcidents

from becoming more severe,

The effect of these changes s, first, to enhance the
maintenance and operation of the systems involved in each step
of identified event sequences, thus diminishing malfunction
probabilities for the components of these svsters. S~condlv,
thev serve to upqrade significantly the ability of the
operators and the operating c-ganization to recognize and take
the proper remedial action to cope with a malfunction should it
occur, There is a combined effect from improvement in both
these aspects on each and every step in the event sequence.
Thus, the combined impact or the overall chance for successful
safe termination of the initiating event is enhanced, and the
likelihood of event sequence. leading to core melt with con-
comitant containment failure resulting in 10 CFR 100 guidelines

being exceeded is substantially reduced.

In sum, the determinictic licensing requirements, based upon
desian basis event considerdations, knowledge acquired from the
TMT-2 ~cerident, mitiqotive enqincernrd safety feoatures, mi'tiple
Larrviers against post-accident release of radinactivity, and
additional measures, such o5 emeraency operator quidelines
which allow risk-reducing human intervention in reactor acci-

dent situations provide, in the Staff's judgment, reasonable
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assurance that the Byron plant can be operated with no undue

risk to the public health and safety.

With respect to DAARE/SAFE Contention 2A, has the Staff
considered the potential radiological impacts of accidents at
the Byron Station?

(Woh1, Branagan)

Yes. The staff has considered the potential radiological
impacts on the environment of certain postulated accidents at
the Byron station. Calculated population exposures for these
events range from a small fraction of a person-rem to about
450 person-rems for the population within 80 km (50 mi) of
the Byron station. These calculations for both individual
and population exposures indicate that the risk of incurring
any adverse health effects as a consequence of these events
is exceedingly small, FES § 5.9.4.5(1). The staff also con-
cludes that radiation exposures from design-basis accidents
are roughly comparable to the exposures to individuals and the
population from normal station operations over the expected

lifetime of the plant.

As siated earlier, the cverall assessmant of eanvironmental risk
of acciderts, as.unina protective action, shows ithat it is
roughly comparable to the risk from normal operation although
accidents have a potential for early fatalities and economic

costs that cannot arise from normal operations. The risks of
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early fatality from potential accidents at the site are small
in comparison with risks of early fatality from other human

activities in a comparatively sized population. FES § 5.9.4.6.

n.21 Have accidents at nuclear power plants in the area of northern
I11inois caused a radiological dose burden to residents in that
area?

A.21 (Woh1)

There has been no measured offsite radiological dose burden

to Northern 111inois residents due to accidents at the nuclear
power plants in Northern 111inois, either of a discrete or
cumulative nature. The likelihood of a severe accident
occurring at any of the nuclear power plants in Northern
ITVinois is sufficiently smal' that the addition of the Bvron
plants will not raise this likelihood to a sianificant level,
even in the case of a hypothetical accident induced by an

external event.

Further, the Tikelihood of more than one severe accident at
more than one p'ant with resultant cumulative significant
radin’ooical cortnquences to residents of a snecific area is
obviouslv much smailer, Tts upper bhourd is the product of
thice torms: 1) the already 'ow probability of 2 severe
accident at one plant over its lifetime, 2) the similarly Tow
probability of a severe accident at another plant, and 3) the

probability that in each case the radioactive plume will travel
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over the specific area of concern, such as the DeKalb-Sycamore

or Rockford areas.

Noes the possibiiity of cumulative doses to residents of the
northern I11inois area from accidents at more than one nuclear
power plant create undue risk to public health and safety?
(Woh1)

No, for the reasons discussed in the foregoing answers to

Questions 20 and 21 relating to DAARE/SAFE Contention ?A.

Do the Precursor Studv results cause a change in the population
dose estimates made bv the Staff in the FES?

(Woh1)

No, for the reasons discussed in the answers to questions

12-14 above.
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PROFESSIONAL QUALIFICATIONS

. ACCIDENT EVALUATION BRANCH

DIVISION OF SYSTEMS INTEGRATION

4.

1 am employed as a nuclear engineer in the Accident Evaiuvation Branch, Division
of Systems Integration, U. S. Nuclear Regulatery Commission, Washington, D. C.
My duties are to conduct site and accident analyses and various other safety-

related studies for nucleazr power and non-power reactor facilities.

I attended Case Western Reserve University (formerly Case Institute of Tecinology)
and received a B. S. degree in Physics in 1956. I received a M. S. degree in
Physics frem Indiana University in 1958. 1 did graduate work in Nuclear Engineer-
ing at Columbia University and Case West2 'n Reserve University from 1962 through
1964, 1 was a teaching assistant ir Physics at Indiana University from 1956 -
1958. I have taught physics and mathematics in the evening divisions of Baldwin-
Wallace College, the Ohio State University and Cuyahega Community College from

1958 . 1973.

In 1958, I joined the NASA rLewis Research Center in Cleveland, Ohio. My initial
duties involved the writing of Monte Carlo computer codes for the determination
of raciat .n shielding roquircnenis and oropelliant Sealing fur proposed nucl;cr-
powered rocket designs. Other 2ssignments involved methods uevelopment and
shiel&ing ..d nuclear safety analyses for numerous proposed mobile nuclear ve-
hicle applications. Numerous technical publications evolved in the course of
this work. Additionaily, during the period 1958 - 1573, I had substantial

research contract management responsibilities.
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In 1973, 1 joined the General Atomic Company in La Jolla, California, as a nuclear
engineer. At Genaral Atomic I performed a variety of nuciear safety-related
analyses for the High-Temperature Gas-Cooled Reactor (HTGR). These included the

analysis of depressurization accidents und containment integrity studies, as well

as computer code upgrading anc modif.cation.

In 1975, I joined the Accident Analysis Branch in the D’visioun of Technicsi Review,
U. S. Nuclear Regulatory Cormission. My responsibilities involved site character-
istic studies and accident analyses. Presently, my responsibilities in the Accident
Evaluation Brancﬁ involve evaluation of the radiological consequences of accidents
postulated in connection with safety evalu ions for cperating reactors, and prepar-

ation of accident risk sections of Environm:ntal Statements.



Professional Qualifications
Scott F. Newberry

Reliability and Risk Assessment Branch
Division of Safety Technology
U.S. Nuclear Regulatory Commission

My name is Scott F. Newberry. I am employed as a Risk Analyst in the Reliability
and Risk Assessment Branch, Division of Safety Technology, Office of Nuclear
Reactor Regulation, U.S. Nuclear Regulatory Commission, Washington, D.C.

I attended the United States Naval Academy, Annapolis, Maryland, and received
a B.S. degree in 1970. I rece.ved a Masters de?ree in Mechanical Engineering
from the Cathelic University of America in Washington, D.C. in 1980.

From 1970 to 1971 I attended the Navy Nuclear Power Traini Program which con-
sisted of training at the Nucl:ar Power Training School, Ba nbridge, Maryland,
and the S3G submarine reactor prototype in West Milton, New York.

From 1972 until 1974 1 worked as Engineering Officer of the Watch aboard the
US5 Daniel Boune SSBN 629 (Blue), a nuclear fleet ballistic missile subma- ..
My primary assignment was to serve as the ship's Main Propulsion Assistan. and
Radiological Controls Officer during this period. I was responsible for the
ship’s reactor coclant system and steam system propulsion machinery and the
control of all radioactive material on board.

In 1974 1 qualified as Nuclear Engineering Officer in the Naval Reactors
Program.

From 1974 to 1976 I served as Weapons Officer: USS Nathan Hale SSBN 623 (GOLD).
During this perfod I was involved in the ship's precritical and power range
testing program during the nuclear refueling overhaul as a Command Duty Officer.

In December 1976, I started working for the Reactor Systems Branch, Division of
Systems Safety, U.S. Nuclear Regulatory Commission, as a reactor engineer. 1
have reviewed construction and operating license safety analyses in the reactor
sy<tews areas for conpliznce with I'?" regulatiens.  The reactor systems areas
inciuded:

1. Structures, systems, and compunents to be protected from internally
generated nissfles inside containments.
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Overpressure protection systems and the steam generator safety valves.
Reactor coolant pressure boundary leakage detection systeas.

Residual heat removal systems.

Reactivity control systems.

Emergency core cooling systems.

N o w s e

Configuration and process design parameters of the reactor coolant pumps ,
steam generators (PWR); reactor coolant piping.

}n 1979 T joined the Three Mile Island Program Office. My responsibilitfies
ncluded:

1. Analysis of plant conditions and proposed changes in system design or
ope--tion mode.

2. Review of proposed operating plans and system modifications, and procedures
to accomplish major operations such as Tong-term cooling.

3. Preparation of Technical Specifications appropriate to the plant
conditions and activities. -

In October 1981 ! joined the Reliability and Risk Assessment Branch. My
responsibilities include performance of reliability and risk assessment
reviews pericinisg to the functioral capability of nuclear power plant safety
systems, equipment and procedures needed for safe plant operation and shutdown.



EDWARD F. BRANAGAN, JR.
OFFICE OF NUCLEAR REACTOR REGULATION

PROFESSIONAL QUALIFICATIONS

From April 1979 to the present, I have been employed in the Radfological
Assessmer® Branch in the Office of Nuclear Reactor Regulation of the U.S.

Nuclear Regulatory Commission (NRC). As a Health Physicist with the Radiological
Assessment Branch, I am responsible for evaluating the environmental radio-
Togical impacts resultina from the operatioi of nuclear power reactors. In
particular, I am responsiole for evaluating radioecological models and “ealth
effect models for use in reactor licensing.

In addition to my dutfes fnvolving the evaluation of radiological impacts from
nuclear reaciors, my dutfes in the Raciological Assessment Branch have included
the following: (1) I managed and was the principal author of a report entitled
“Staff Review of 'Radioecological Assessment of the Wyhl Nuclezr Power Plant'"
(NUREG-0668); (2) I served as a technical contact on an NRC contract with
Argonne National Laboratory involving development of a computer program to
calculate health effects from radiation; (3) I served as the project manager on
an NRC contract with Idaho National Engineering Laboratory involving estimated
and measured concentrations of radionuclides in the environment; (4) I served
as the project manager on an NRC contract with Lawrence L{vermore Laboratory
concerning a Titerature review of values for parameters in terrestrial radio-
nuclide transport models; and (5) I served as the project manager on an NRC
contract with Oak Ridge Natfonal Laboratory concerning a statistical analysis
of dose estimates via food pathways.

From 1976 to April 1979, I was employed by the NRC's Office of Nuclear Materials
Safety and Safeguards, where I was involved in project management and technical
work. I served as the project manager for the NRC in connection with the

NRC's estimation of radiation doses from radon-222 and radium-226 releases

from uranfum mills, in coordination with Oak Ridge National Laboratory which
serveC as the NRC contractor. As part of my work on NRC's Generic Environmental
Impact Statement on Uranfum Milling (GEIS), I estimated health effects from )
uranium mil1 tailings. Upon publication of the GEIS, I presented a paper 4
entitled "Health Effects of Uranium Mining and Milling for Commercial Nuclear
Power™ at 2 fcn®eience on Health Tmplfcations of Mew Encrgy Technologies. = -

I receivad 1 B.A. in Physfcs from Catholic University in 19€9, a M.A. in .
Science Teaching from Cathoif~ Unfversity fn 1970, and a Ph.D. in Padiation
Biophysics frou Kansas University fn 1976. While corpleting my colrse work

for my Ph.D., I was an instructor of Radiation Technolugy at Haskéll-Junfor -
College in Lawrence, Kansas. My doctoral research work was in the atea of DNA
base damage, and was supporied by a U.S. Public Health Service traineeship; my
doctoral dissertatfon was entitled "Nuclear Magnetic Resonance Spectroscopy of

Gamma-Irradiated DNA Bases."

I am a member of the Health Physics Society.




Attachment A

LEAGUE CONTENTION 8

Neither C.E. nor the Staff has presented a meaningful assessment of the
risks associated with the operation of the proposed Byron nuclear
facilitv, contrary to the requirements of 10 C.F.R. § 51.20(a) and

§ 51.20(d). Studies carried out by the NRC have identified accident
mechanisms, considered credible, which would lead to uncontrolable
accidents and release to the environment of appreciable fractions of a
reactor's inventorv of radicactive materials. Traditionally, these
accident potentials have been downplayed or ignored on the basis of the
Rasmussen Report. However, the Lewis Committee has now called into
serious question the entire methodology, ac well as the findings and
conclusions, of the Rasmussen Report, which led the NRC to withd~aw
official reliance on the Rasmussen Report, vet the Staff still requlates
upon the validity of the basic conclusions therein. 1In addition, NRC
Staff studies, which are not common public knowledge, have cast doubt
upor numberous of the specific conclusions of the Rasmussen Report. For
example, in one secret NRC study, estimates of the "killing distance"
were made, referring to the range over whick lethal injuries would be
received under varying weather conditions from the release of radicactive
material in a nuclear power plant accident. Depending upon prevailing
weather conditions, this "killing distance" was estimated tc be up to
several dozen miles from the ancident-damaged reactor. Unpubiished
document from Brookhaven Natioral Laboratory, USAEC. In addition, the
Liquid Pathways Study, NUREG-0440 (February, 1978), highlights the
incomplete safety assessment currently performed by the NRC, particularly
with respect to incomplete review of all credible accident sequences. A
General Accounting Office report pertaining to that study criticizes the
MRC's Taflure to consider core-melt accidents in assessments of relative
differences in Class 9 risks., The March 7, 1978 letter from the NRC's
Mr. Case to the Comnmissioners (Secy-78-137) also urges the inclusion of
core-melt considerations in site comparisons in the case of sites
involving high population density, such as Byron and the surrounding area
in which Tive now (or at time of proposed operation) upwards of 500,000
persons. Moreover, neither C.E. nor the NRC Staff has presented an
accurate assessment of the risks posed by operation of Byron, contrary to
the requirements of 10 C.F.R. § 51.20(a) and § 51.20(d). The decision to
fe. e the Byrom consteucting permit did not, ard the precentiv filed
anzvsis of CLE. and the Staff do not, cunsider the consequences of
sc-called Class 9 accidents, particularly core meltdown with breach of
cortainnent, These accidents were deeed to have a low probability of
occurrence, Tne Reactor Safety Study, WASH-1400, was an atlempt to
demonstrate that the actual risk from Class 9 accidonts is verv low.
However, the Commission has stated that it "does not regard as reliable
the Reactor Safety Study's numerical estimate of the overall risk of
reactor accident." (NRC Statement of Risk Assessment and the Reactor
Safety Studv Report (WASH-1400) in Light of the Risk Assessment Review
Group Report, January 18, 1970). The withdrawal of NRC's endorsement of
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the Reactor Sfaety Study and its findings leaves no technical basis ror
concluding that the actual risk is low enough to justify operation of
Byron,

LEAGUE CONTENTION 62

The desian of Byron does not provide protection against so-called "Class
9" accidents., There is no basis for concluding that such accidents are
rot credible. Indeed, the staff has conceded that the arcident at TMI
falls within that classification. Therefore, there is no reasonable
assurance that Byron can be operated without endangerina the health and
safetv of the public. See also Contention 8, supra.”

DARRE/SAFE CONTENTION 2A

"Due to the concentration of nuclear power plants already in horthern
I11inois; the Applicant's record of incide.ts and violations in existing
plants which have emerged since the granting of a Construction License
for Byron; and the credibility which must now be given to iarge scale
accident scenarios since TMI, Intervenors contend that the addition of
Byron Station operations places an undue and unfair burden of risk from
exposure to radioactive materials from accidental releases on DeKalb-Sycamore
and Rockford area residents, With the addition of two more nuclear power
units in operation at Byron, the potential for cumulative dose effects
from discrete accident events at plants in Northern I11inois under
unfavorable meteorological conditiuns poses an unreasonable level of risk
to the health a~d safety of D.Kalb-Syvcamore and Rockford area residents.”



precise coadition of the reactor core is
not known at this time and canr ot be
known unti! the containment hus been
entered and the reaclor vessel has been
opened. For this reason, it {s unrealistic
to expect tnat the programmatic impact
statement will serve as a bloeprint,
detailing each and every step to be
taken over the coming months end years
with their likely inupacts. That the
planned programmatic sfatement
inevitably will have gaps and will not be
& complete guide for all future actions
does not invaiidate its usefulness as a
lanning tool As mcre information

ecomes available it will be
incorporated into the decision-making
process, er.d whiere appropriste
sy 'ements 1o the programmatic
environmental impuci slatement will be
isrucd As the decontamination of ThG-
2 progresses the Commission will make
any new information available to the
public and 10 the extent necessary will
also prepa.c scparste environmental
statemenls or essessmen’s for individual
porticns of the overall clean-up effort.

The development of 8 programmatic
impect statement will not preclude
prompt Commission action when
neecded. The Commission does
recognize, however, that as with its
Epicor-U approval action, any action
teken in the absence of an overall
impact statement will lead to arguments
that there hias been an inadequate
environmental analysis, even where the
Commission’s action !tself is supported
by an environmental assessment As in
settling upon the scope of the
programmatic impacl stetement, CEQ
can lend assistance here. For example
should the Commission before
completing i:. programmatic statement
decide that it is in the best interest of
the public health and safetv to
decontaminate the high level waste
water now in the containment building,
or 1o purge that building of its
redioactive gases, the Commission will
consider CEQ's advice as lo the
Commission’s NEPA responsibilities.
Moreover, as stated in the Commission’s
May 25 statement, any sction of this
Find will r ot Le teken onti] it huy
undergooe a6 cAVC Suehill 1Cew
&7 fortheom ore with op) ortuiiy for
pubhic conment provided

Howcver, consistent +/1%h our May 2§
Statemer?, we recogiize that there uay
be cmergency situations aol Low
foreseen, which shot'!d they ocowr
would require rapid action. To the
exten! practicable the Commission will
consult with CEQ In these situations as

well

With the help of the public’s
comments on owr proposals we intend to
assure, pursvant to NEPA and the
Atomic Energy Act, that the clean-up of
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POLICY STATEMENTS

TMI-2 is done consisiently with the
public health and safety, and with
av.areness of the choices ahead. We are
directing our staff to include in the
programmatic environmental impact
statement on the decontamination and
disposal of TMI-2 wastes an overail
description of the planned Lclivities and
8 schedule for their completion along
with a discussion of slternatives
considered and the iationale for choices
made. We are also directing our staff to
keep us advised of their progress in
these matters.

45 FR 2893

Published 115/80

EPA Policy Statement; Planning Basis
for Emergency Responses tc Nuclear
Power Reactor Accidents

Purpose

This is a statement of policy with
regard to an Environmental Protection
Agency (EPA) and Nuclear Regulatory
Com mission (NRC) task force report on
guidance for use in State and local
rediological emergency response plans
at nuclear power plants.

Background

The NRC received a request from the
Conference of Radiation Control
Program Directors, an organization of
State officials, to “make a determination
of the most severe accident basis for
which radiological emergenr “response
plans should be developed by offsite
agencies.” In response, an EPA and NRC
task force was established which
prepared a report entitled “Pla
Basis for the Development of State and
Loca! Government Radiologica:
Emergency Response Plans in Support of
Light Water Nuclear Power Plants.”
NUREG-0296, EPA 520/1-78-018, dated
December 1878. Single copies of the
report can be obtained by writing to the
Director, Division of Technical
Information and Document Control,
Nuclear Regulatory Commiss‘on,
Washington, D.C. 20555,

Plnai-: Bac's

The 14j.r recommendation of the
r2port is U'.at Eme;gen.y Planning Zones
(EPZ’s) should be estahlis! ed around
light water nuclear power plants. The
EPZ fer aithorme exposure has a rodius
of about 10 miles; the EPZ for
contam nated food has a radius of about
50 miles. Predetermined protective
action plans are needed for the EPZ';
The exact size and shape of each E¥Z
will be decided by emergency planning
officials after they consider the specific
conditions at each site.

The report indicates that officials may
bave from one-half hour to several hours

warning in which to implemeut
ptslecﬁv:‘ ocuon'; before a releass of
radioacti to the atmosphere.

The cbmt:,lul and physical
charscteristics of those radionuclides
which contr’bute most significantly to
human exposure are presented.

EPA Policy
" EPA concurs In and endorses for use
the guidance contained in the task force
report. It will be EPA’s policy to
I;:orponu its recommendations into all
A emergency respon-+ guidance to
State nndmmdnh.

45 FR 40101
Published 6/13/80
Comment period expires $/11/80

10 CFR Parts 50 and 51

Nuclear Power Plant Accident
Considerations Under the National
Environmental Policy Act of 1538

AGENCY: U.S Nuclear Regulatory
Commission
ACTION: Statement of Interim Policy.

SUMMARY: The Nuclear Regulatory
Commission {NRC) is revising its pclicy
for considering tne more severe kinds of
very low probability accidents that are
physically possible in environmental
impact assessments required by the
Nationa! Environmental Policy Act
(NEPA). Such accidents are commonly
referred to as Class 8 accidents,
following an accident classification
scheme proposed by the Atomic Energy
Commission (predecessor to NRC) in
1871 for purposes ol implementing
NEPA.' The March 28, 1878 accident at
Unit 2 of the Three Mile Island nuclear
plant has e nphasized the need for
changes in NRC policies regarding the
considerations to be given to serious
accidents from an environmental as well
as a safety point of view.

This statement of interim policy
announces the withdrawal of the
proposed Annex to Appendix D of 10
CFR Part 50 and the suspension of the
ru'ema=king proceeding that hegan with
the rublice! on of 'hat proposed Aanex
on Desembes 1,9 118 lne
Counimission’s position that its
Env.roamental linpact Statements shall
include consideratiors of the eite-
specific environn.ental ‘mpacts
atiributable to accident sequences that

'Proposed e+ an Annex 10 10 CFR Part 50.
Appendix D. 36 FR 22851 The Commission's NEPA-
implementing regulations were subsequently (July
18.1974) revised and recast as 10 CFR Part 51 byt at
that time the Commission noted tha! “The Proposed
Annex is still under consideration * * *~ 39 FR
2627%

Attachment B
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Public Document Room.

Persons with questions may call Dr.
Harry ]. Watters ia the Office of
Management and Prugram Analysis.
telephone 301-492-7721.

Writlen comments or questions should
be addressed to the Direcior, Office of
Managemen! and Program Analysis,
U.S. Nuclear Regulatory Commission,
Washimgton, D.C. 20555. Comments must
be received t'y December 10, 1879.

44 FR G123
Published 10/23/79

Planning Basis for Emer
Responses t. Nuciear Power Reactor
Accidents

AGENCY: Nuclea: Regulatory
Commission

ACTION: NRC Policy S. .tement.

Purpose

This is a statement of policy with
regard to an Environmental Protection
Agency (EPA) and Nuclear Regulatory
Commiss on (NRC) task force report on
guidance for use in state and local
radiological emergency response plans
al nuclear power plants.

Background

The NRC received a request from the
Conference of Radiation Control
Program Directors. an organization of
State officials, to “make a determination
of the inos! servere accident basis for
which radiological emergency response
plans should be developed by offsite
agencies.” In response, an EPA and NRC
task jorce was es.ablished which
prepared a report entitled “Planning
Basis for the Development of State and
Local Government Radiological
Eimnergency Response Plans in Support of
Light Water Nuclear Power Plants,”
NUREG-0396, EPA 520/1-78-0186, dated
December 1978. Single copies of the
report can be obtu’ned:g writing to the
Director, Division of Technical
Information and Document Control,
Ny o' sr Regulatory Commission
Washington D.C. 2757 The ash force
report was nublishec for public
comment in the Feder! Repisier on
Decer Her 15 1978 and the comment
period v s ext onued 0 May 15, 1978 w0
allow additio~s! comnien's resulting
from the accident ai Threc Mile Island.
A synopsis of the comments received
and the task force cofisideration of these
comments is available from the
Assistant Director for Emergency
Preparedness, Office of State Programs,
U.S. Nuclear Regulatory Commission,
Wuhingtonf). 20555.

Planning Basis
The m/l[or recommendation of the

/
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POLICY STATEMENTS

report is that two Emergency Planning
Zones (EPZs) should be established
around light wa'er nuclear power plants.
The EPZ for sirborne exposure has &
radius of about 10 miles; the EPZ for
contaminated food has a redius of about
50 miles. Predeterniined protoctive
action plans sre needed for the EPZs.
25 ;:qdct nidz:d |:d shape of each EPZ
eci y emergency planning

officials after the: consid:‘&e specific
condition; .:"scl site. These distances
are consi arge cnough to provide a
response base which wo:ﬁ' support
activity outside the planning zone
lh%:l’d this wc‘r be mde .

report also provides planns
basis guidanc: in the form of omnm of
time vilues in which emergency
response officials should be prepared to
irr:rlemont pretective action. The report
indicates that, depending on such
factors as the specific s2qience of
events during an sccident which results
in the release of radicactivity to the
stmoshpere and the prevailing
meteorological conditions, protective
action may be re-; led from perhaps
one-half hour to or:» day afler the
intiation of the accident. Development
and geriodic teoh‘n1 of procedures for
rapid notification of emergenc;’
response officials is encouraged. sirce
the tire available for action is strongly
affected by the time consumed in
notification.

The chemical and physical
characteristics of those radionuclides
which contribute most significantly to
human exposure are presented.

NRC Policy

NRC concurs in and endorses for use
the guidance contained in the task force
report. In endorsing this guidance, the
Commission recognizes that it is
appropriate and prudent for emergency

nning guidance to take into
consideration the principal
characteristics (such as nuclides
released and distances likely to be
involved) of a spectrum of design basis
and core melt accidents. While the
Commission recognizes ihat the
guidance may have eignificant response
inpacie fo: = loeal juricdictinas, it
be! aves that imple nertation of the
guidance is neve'heless needed to
imj rove emergency response Flanm’m
av. preparediess urc.ind nu 'esr power
reaclors.

The Comm’issicn is direction its staff
to incoiporate the planning basis
guidance into existing documents us 'd
in the evaluation of siate an local
emergency response plans to the extent
practicable. The NRC has recentl

ublished and Advance Notice

J;oud Rulemaking concerning
additiona! regulations on emergency
plans, 44 FR 41484. Tuesday, July 17,
1878 Additional guidance will be
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provided following Yhis rulemaking. This

additional guilance can be expected to

::mldu h:'l':nc;l cond::‘i’m m
mography. use, and met

can influence “he size a2 shape of the

EPZs and to address other issues, such

as evacuation planning.

Srdﬁc ementaticn dates for full
!mplement=tion of the task force
recommendations and any others that
are developed will be establish:d as

rt of the ongoing rulemaking effort.
gc Commission also expects the staff
{o assist state and local governme' ts in
improving their emergency response
capabilities at existing sites in the
immediate future.

44 FR 67738
Published 11/27/79

Sta'ement of Policy and Notice of
intent To Prepare a Programmatic
Environmental impact Statcment

AGENCY: 11.5. Nuclear Regulatory
Commission.

AcTion: Statement of Policy.

SUMMARY: The Nuclear Regulatory
Commission bas decided to prepare a
programmatic environmental impact
statement on the decontamination and
disposal of radicactive wastes resulting
from the March 28, 1979 accident at
Three Mile Island Unit 2 For some time
the Commission’s stafl has been
in this direction In the Commission’s
judgment an overall etudy f the
decontamination and disposal process
will assist the Comunission in
out its regulatory responsibili‘ies under
the Atomic Energy Act lp protect the
public health and safety as
decontamination progresses. it will also
be in keeping with the purposes of the
Nationa! Environmental Policy Act to
engage the public in the Comm?ssion’s
decision-making process, and to focus
on eovironmental issues and
alternatives before commitments to
specific clean-up choices are made.
Additionally, in light of the
extraordinary nature of this action and
e xpronsed in reet 37 Y President’s
Counr'l on Euvircnmen'si O ality io the
T™MI-2 Jean-up, the Coaur' sicn intends
to cocrdinate its action with CEQ. la
perticu! i, be'ore delenalr lng the scope
of the programmali. envi. scamental
impact statement the Commission will
consult with CEQ.

The Commission recognizes that (here

ure st areas of uncertainty regudlq‘h
the clean-up operation. For example,

September 1, 1982
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'ead 1o releases of radiation and/or
radioactive materials, including
sequences that can result in inadequate
cooling of reactor fuel and to melting of
the reactor core. In this regard. attention
shall be given both to the probability of
occurrence of such releases and to
environmental consequences of such
releases. This statement of interim
policy is taken in coordination with
other ongoing safety-related activities
that are directly related to accident
considerations in the areas of plant
design. operational safety, siting policy.
and emergency planning. The
Commission intends to continue the
rulemaking on this matter when new
siting requirements and other safety
related requirements incorporating
accident considerations are in place.

DATES: This statement of intenm policy
is effective June 13, 1980 Comment
period expires September 11, 1980.

ADDRESSES: The Commission intends
the interim policy guidance contained
herein to be immediately effective.
However, all interested persons who
desire o submit written comments or
suggestions for consideration in
connection with this stztement should
send them to the Secretary of the
Comimission, U.S. Nuclear Regulatory
Commission. Washington, D.C. 20555,
Attertion: Docketing and Service
Branch.

FOR FURTHER INFORMATION CONTACT:
R Wayne Houston, Chief. Accident
Evaluation Branch Office of Nuclear
Reactor Regulation, U.S. Nuclear
Regulatory Commission, Washington,
D.C. 20555. Telephone: (301) 482-7323.

SUPPLEMENTAPY INFORMATION:

Acciden: Considerations in Past NEPA
Reviews

The proposed Annex to Appendix D
of 10 CFR Part 50 (hereafter the
“Annex") was published for comment
on December 1, 1971 by the (former)
Atomic Energy Commission. It proposed
to specify a set of standardized accident
assumptions to be used in
Frvironmental Reports submitted by
Dy 16 fer cor st licn | crmits or
operating lice ses for nuclear power
reactors It al - included 2 system for
cles ifying a>c.Jents accordirg to a
graced scale of severiiy and proLahil'ty
of o= .rrence. Nine clussers of accidents
were o fined, ranging from trivial to
very serious. It directed that “for each
class except classes 1 and 9, the
environmental consequences shall be
evaiuated as indicated.” Class 1 events
were nc' 1o be considered because of
their trivial consequences, whereas in
regard to Class 8 events, the Annex
stated as foliows:

POLICY STATEMENTS

The occurrences in Class 9 involve
sequences of postulated successive failures
w severe (' n those postulated for the

ign basis for protective sysiems and
engineered salety fnmm..‘gm
consequences could be severe However, the
probability of their occurrence is so small
that their environmental risk is ex
low. Defense in depth (multiple physical
barriers). quality assurance
manufacture. and operation, continued
surveillance and testing. and conservative
dr .ign are all applied to provide and
waintain the required high of
assurance that zotential a ts in this
class are. and will remain. sufficiently remote
in probabili'y that the environmental risk is
extremely | sw. For these reasons. it is not
necessary (o discuss such events in
applicants’ k.. ‘ronmental Reports.

A footnote to the Annex stated:

Although this annex refers to applicant’s
Environmental Reports, ‘he current
assumptions and other provisions thereof are
applicable. except as the content ma
otherwise require ‘o AEC draft and fina!
Detailed State ments.

During the public comment period that
followed publication of the Annex a
number of criticisms of the Annex were
received. Principal among these were
the following:

(1) The philosophy of prescribing
assumptions does not lead to objective
analysis.

(2) It failed to treat the probabilities of
accidents in any but the mos! general
way.

(3) No supporting analysis was given
to show that Class 9 accidents are
sufficiently low in probability that their
consequences in terms of environmental
risks need not be discussed.

(4) No guidance was given as to how
accident and normal releases of
radioactive effluents during plant
operation should be factored into the
cost-b nefit analysis.

(5) The accident assumptions are not
generally applicable to gas cooled or
liquid metal cooled reactors.

(8) Safety and environmental risks are
not essentially different considerations.

Neither the Atomic Energy
Commission nor the NRC took any
further action on this rulemaking except
in 1974 when 10 CFR Part 11 was

mulgeted. Over 22 nlerve ning years
the accident —onside:ations discussed in
Eaviroumental liaract Statements for
prop.sad nuclear power plants reflected
the ; - 4ance 5" the Annex wilk few
exceptions. Typicaliy, the discussiuns of
accident consequences through Class 8
(design basis accidents) for each case
have reflected specific site
characteristics associated with
meteorology (the dispersion of releases
of radioactive material into the
atmosphere), the actual population
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within a 50-mile radius of the plant and
some differences between boiling water
reactors (BWR) and pressurized water
reactors (PWR). Beyond these few
specifics, the discussions have
reiterated tne guidance of the Annex
and have relied upon the Annex's
conclusion that the probability of
occurrence of a Class 9 event is too low
to warran: consideration, 8 conclusion
based upon generally stated safety
considerations.

With the publication of the Reactor
Safety Study (WASH-1400), in draft
form in August 1874 and final form in
October 1875, the accident discussions
in Environmental Impact Statements
began to refer 1o this first detailed study
of the risks associated with nuclear
power plant accidents, particularly
events which can lead to the melting of
the fuel inside a reactor.? The references
to this study were in keeping with the
intznt and spirit of NEPA “to disclose”
relevant information, but it is obvious
that WASH-1400 did not form the basis
for the conclusion expressed in the
Annex in 1971 that the probability of
occurrence of Class 9 events was too
low to warrant their (site-specific)
consideration under NEPA.

The Commission’s staff has, however,
identified in certain cases unique
circumstances which it felt warranted
more extensive and detailed
consideration of Class 9 events. One of
these was the proposed Clinch River
Breeder Reactor Plant (CRBRP). a liquid
metal cooled fast breeder reactor very
different from the more conventional
light water reactor plants for which the
safety experience base is much broader.
In the Final Environmental Statement
for the CRBRP,? the staff included a
discussion of the consideration it had
given o Class 9 events.

In the early site review for the
Perryman site, the staff performed an
informal assessment of the relative
differences in Class 9 accident
consequences among the alternative
sites. (SECY-78-137)

In the case of the application by
Offshore Power Systems to manufa ture
floating nuclear power plan's, the ~taff
fu” v | that the eivironmentz' ~isks of
sum= Class 3 events warranted peciai
consideretion. The special
circums 4n es were the potentially
seriour L nsequences assoc atzed with
water {liqu' @) pathv ays leading lo
radiologica! exposures if ¢ molien
reactor core were 1o fall into the water

1t 1s of interest that the Reactor Safety Study
never refers 10 nor uses the term “Class 9 accident™
although this term s commonly used as loosely
equivalent  » core melt

*NUREG~139. February 1977

September 1, 1982



body on which the plant floats. Here the
staff emphasized its focus on risk to the
environment but did not find that the
probability of a core melt event

occurring in the first place was
essentially any different than for land-
based plant. In its Memorandum and
Order In the Matter of Offshore Power
Systems.* the Commission consurred in
the staff's judgment. Thus, the Reactor
Safety Study and NRC experience with
these cases has served to refocus
atiention on the need to reemphasize
that environmental risk entails toth
probabilities and consequences, a point
that was made in the publication uf the
Annex, but was not given adequate
emphasis.

In July 1877 the NRC commissioned a
Risk Assessment Review Group “to
clerify the achievements and limitations
of the Reactor Safety Study.” One of the
conclusions of this study. published in
September 1978, as NUREG/CR-0400,
“Risk Assessment Review Group Report
to the U.S. Nuclear Regulatory
Commission.” was that “The Review
Group was unable to determine whether
the absolute probabilities of accident
sequences in WASH-1400 are high or
low, but believes that the error bounds
on those estimates are in general,
’nnlly understated.” This and other

indings of the Review Group have also
subsequently been referred to in
Environmental Impact Statements, along
with & reference to the Commission’.
policy statement on the Reactor Safety
Study in light of the Risk Assessment
Review Group Report, published on
January 18, 1878 The Comn ssion's
statemnent accepled the findings of the
Review Group. bott as to the Reactor
Safety Study's achievements and as to
its limitations.

A few Draft Environmental
Statements have been published
subsequent to the Three Mile Island
accident. These were for conventional
land-based light water reactor plants
and continued to reflect the past
practice with respect to accidents at
such plants, but noted that the
experience gaied frocm the Three Mile
joiand aczioent was not fuciored into
the ciscr sion

Our eaperien e with past NEPA
reviews of acciderts and the TMI
eccident cearly lcads s 1o believe tha!
a change is nceded.

Accordingly, the proposed Annex to
Appendix D of 10 CFR Par! 50. published
on December 1. 1971, is hereby
withdrawn and shall not hereafter be
used by applicants nor by the staff. The
reasons for the withdrawal are as
follows:

“Docket No STN 50-437. Seplember 14, 1979
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POLICY STATEMENTS

1. The Annex proscribes
consideration of the kinds of accidents
(Class 9) that, according io the Reactor
::{tty Study, dominate the accident

2. The definition of Ciass 9 accidents
in the Anncx is not sufficiently precise
to warrant its further use in Commission
policy. rules, and regulations, ror as a
decision criterion in agency practice.

3. The Annex's prescription of
assumptions to be used in the analysis -
of the environmental consequences of
accidents does not contribute to
objective consideration.

4. The Annex does not jive adequate
consideration to the detailed treatment
of measures taken to prevent and to
mitigate the consequences of accidents
in the safety review of each application.

The classifi:ation of accidents

sed in that Annex shall no longer
used. In its place the following
interim guidance is given for the
treatment of accident risk
considerations in NEPA reviews.

Accident Considerations in Future
NEPA Reviews

I¢ is the position of the Commission
that its Environmental Impact
Statements, pursuant to Section 102(c)(i)
of the National Environmental Policy
Act of 1968. shal! include a reasoned
consideration of the environmental risks
(impacts) attributable to accides:ts at the
particular facility or facilities within the
scope of each such statement. In the
analysis and discussion of such r.sks,
approxima'ely equa! attention shall be
given to the probability of occurrence of
releases and to the probability of
occurrence of the environmental
consequences of those releases.
Releases refer to radiation and/or
radioactive materials entering
environmental exposure pathways,
including air, water, and ground v-ater.

Events or accident sequences that
lead to releases shall include but not be
limited to those that can reasonably be
expected to occur. In-plant accident
sequences that can lead to a spectrum of
releases sha!l be discussed and shall
include sequcuccs that sanrestliin
inadequa'e .coling of reactor fuel and to
melting of the reacior core. The extent to
v.hich events arising from causes
external to the plant which are
corsidered possible coninibviurs to the
r'sk asscciated with the particular plant
shal! also be discussed. Detailed
quantitative considerations that form
the basis of probabilistic estimates of
releases need not be incorporated in ihe
Environmental Impact Statements but
shall be referenced therein. Such
references shall include. as applicable,
reports on safety evaluadons.

The environmental consequences of
releases whose probability of occurence
lias been estimated shall also be
discussed in probabilistic terms. Such
aouuqu;emo nh?ll I:’emchncwu in
terms of potential ra
exposures to individuals, to Jtion
m\op; and, where applicable, to biota.

alth and safety risks that may be
associated with exposures to people
shall be discussed in @ manner that
D

w reg, )

Socioeconomic impacts that might be
associated with emergency measures
during or following an sccident should
also be discussed. The environmental
risk of accidents should also be
compared to and contrasted with
radiological risks associated with
normal and anticipated operational
releases.

In promulgating this interim guidance,
the Commission is aware that &«v are
and wi!! likely remain for some time ‘o
come many uncertainties in the
application of risk assessment methods.
and it expects that its Environmental
Impact Statements will identify major
uncer{ainties in its probabilistic
estimates. On the other hand the
Commission believes that the state of
the art is sufficiently advanced that a
beginning should now be made in the
use of these methodologies in the
mhtory process. and that such use

represent a cor tructive and rational
forward step in the discharge of its
reponsibilities.

It is the intent of the Commission in
issuing this Statement of Interim Policy
that the staff will initiate treatments of
accident considerations, in accordance
with the foregoing guidance, in its
ongoing NEPA reviews, i.e., for any
proceeding at a licensing stage where a
Final Environmental Impact Statement
has not yet been issued. These new
treatments, which will take into account
significant site- and plant-specific
features, will result in more detailed
discussions of accident risks than in
previvus environmental statements,
particularly for those rela‘ed to
conventiona: "ight weter plan's at land-
based si'cs il s exjected tha! these
revised Ircatments will lead to
conclusions regaiding the environmenta!
risks of accidents similar to those that
would be reached by a continuation of
current practices, particularly for cases
involving special circumstances where
Class 9 risks have been considered by
the staff. as described above. Thus, this
change in policy is not to be construed
s any lack of confidence in conclusions
regarding the environmental risks of
accidents expressed in any previously

C



issued Stalements, nor, absent a
showing of similar special
circumstances, as a basis for opening.
reopening. or expanding any previous or
ongoing proceeding.®

However, it is also the intent of the
Commission that the staff take steps to
identify additional cases that might
warran! early consideration of either
additional features or other actions
which would prevent or mitigate the
consequences of serious accidents.
Cases for such coneideration are those
for which a Final Environmental
Statement has already been issued at
the Construction Permit stage but for
which the Operating License review
stage has not yet been reached. In
carrying out this directive, the staff
should consider relevant site features,
including population density, associated
with accident risk in comparison to such
features at presently operating plants.
Staff should also consider the likelihood
that substantive changes in plaat design
features which may compensate further
for adverse site features may be more
easily incorporated in plants when
construction has not yet progressed very
far.

Environmental Reports submitted by
applicants for construction permits and
for operating licenses on o- after July 1,
1980 should include a discussion of the
environmental risks associated with
acciden's that follows the guidance
given herein.

Related Policy Matters Under
Consideration

In addition to its responsibilities
under NEPA, the NRC also bears
responsibility under the Atomic Energy
Azt [or the prctection of the public
health and safety from the hazards
associated with the use of nuclear
energy. Pursuant to this responsibility
the Commission notes that there are
currently a number of ongoing activities
being considered by the Commission
and its staff which intimately relate to
the “Class 9 accident” question and
which are eitner the subject of current
rulemaking or are candidate subjects for
rulemaking.

Ca Dr er ber 18, 127¢ the
Ci mmission .ssued or public comment®
8 2iupesed rule which would
sig. ficantly revise its requirements in
10 CFR Pari 5 for eme g necy planning
for nuclear power plants. One of the
coasideratiors in this rulemaking was

* Commissioners Cilinsky and B ac.ord disagree
with the inclusion of the preceding two sentences
They feel that they are absolutely inconsistent with
an even-handed reappraisal of the former,
erroncous position on Class 9 sccidents.

‘44 FR 75187

POLICY STATEMENTS

the potential consequences of Class §
accidents in a generic sense.’

In August 1878, pursuant to the
Commission's request. a Siting Policy
Task Force made recommendations with
respect 15 possible changes in NRC -
reactor siting policy and criteria.®
currently set forth in 10 CFR Part 100. As
stated therein. its recommerdations
were made to accomplish (among
others) the following goal:

To take into consideration in siting the risk
associated with accidents beyond the design
basis (Class 8) by establishing population
density and distribution criteria.

This matter is currently before the
Commission.

This and other recommendations that
have been made as a result of the
investigations into the Three Mile Island
accideni are currently being t
together by the Commission's staff in
the form of proposed Action Plans.?
Among other matters. these incorporate
recommendations for rulemaking related
to degraded core cooling and core melt
accidents. The Commission experts to
issue decisions on these Action Plans in
the near future. It is the Commission's
policy and intent to devote NRC's major
resources lo matters which the
Commission believes will make existing
and future nuclear power plants safer,
and to prevent a recurrence of the kind
of accident that occurred at Three Mile
Island. In the interim. however, and
pending completion of rulemaking
activities in the areas of emergency
planning. siting criteria. and design and
operational safety. all of which involve
considerations of serious accident
potential, the Commission finds it
essential to improve its procedures for
describing and disclosing to the public
the basis for arriving at conclusions
regarding the environmental risks due to
accidents &t nuclear power plants. On
completion of the rulemaking activities
in these areas, and based also upon the
experience gained with this statement of
interim policy and guidance, the
Commission intends to pursue possible
changes or additions to 10 CFR Part 51
to codify its position on the role of
accident nsk. unte: NEFA

'€ NUREC-0396. “Planning Basis for the
De: elopmient of S'ate and Local Government
Radiological Emergency Response Plans in Support
of Light Water Nuclear Power Plants.” November
1978

*NUREG-0825. “Report of the Siting Policy Task
Force.” August 1979

*Draft NUREC-0660 “Action Plans for
Implementing Recommendations of the President’s
Cemmission and Other Studies of the TMI-2
Accident.” December 10. 1979

Ps-27
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Further Commission Guidance for

Power Re
‘mﬂ o:'lerOpu.uh.m

L. Backgromnd ‘

After the March 1979 accident at
Three Mile Island, Unit 2, the
Commission directed its b&'ih.l
review resources io assuring safety
of operating power reactors rather than
to the issuance of new licenses.
Furthermore. the Commission decided
that power reactor should not
continue until the assessment of the TM]
accident had been substantially
compieted and
hprovcmo:'u hél both the op:nh:on h:l.‘
regulation of nuclear power ts
been set in motion. :

At & meeting on May 30, 1878, the
Nﬁd.&&:ﬂhh Commission decided
to issue policy guidance addressing
:‘”"' prlndpg' for reaching licensing
.:Ssinm 'and to provide speaific

idance for near-term opera license
cases.”In November 1978, thc“;;‘udm
Regulatory Commission issued the

cy guidance in the form of an
m?dmm !.ls 10 CFR h‘:. 2c¢'fts
regulations, describi approach to
be taken by the Cmn:\’ulon
licensing of power reactors. In
particular, the Commission noted that it
would “be providing case-by-case
guidance on changes in regulatory
policies.” The Commission has now
acted on three operating licenses, has
given extensive consideration o issues
arising as a result of the Three Mile
Island accident. and is able to provide
general guidance.

Following the accident at Three Mile
Island 2. the President established a
Commission to make recommendations
regarding changes necessary 1o improve
nuclear safety. In May 1978, the Nuclear
Regulatory Commission established a
Lessons Learned Task Force,*to

determine what actions were required
for new operating licenses and
chertered a Special Inquiry Group to
examine all facets of the accident and
its Causes. Thewe (~up, Lave published

——
' Al footnotes for this st ! of policy
at end of text e
* ST Requrrements—Discussion of ¢ . .one
Regarding Deferral of Licenser.” me .. arandum from
Semuel | Chilk. Secretary ic Loe V. Cossick,
Executive Director for Operanoas. May 11 197
Po: “Suspension d:'o()‘l L2764 and St stement of
icy on Conduct of Adjudica -
FR 65050 [November 8. 1979} .
* “Lessons Leamned from TMI-2 Accidest” Roger
Mattson 1o NRR stefl. May 31, 1978
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‘The Honorable Morris K. Udall

Chairman, Comnittee on Interior -
and Insular Affairs

U.S. House of Representatives

Washington, D.C. 20515

Dear Mr. Chairman:

Your letier to me dated October 1, 1982 cited Mr. Bender's recent comments |
concerning the use of probabilistic risk assessment (PRA) and asked for an-

swers to three questions. Betfore responding to your questions, 1 would 1iké
to commznt on the statements made in your letter.

1 would first like to note that the section you have quoted from the January’
18, 1979, Commission's statement on the use of risk assessment is substantially
less then the Commission's, response to the Lewis Committee Review. A few ‘

additiona] quotes will serve to amplify this. The Commission commznted on
the findings of the Lewis Report and said: i

“Tnhe Commission ac&epts these findings and takes the ‘following
actions: . ‘

Rccident Probabilities: The Commission accepts the Review Group
report's conclusion that absolute values of the risks presented |
by WASH 1400 should not be used uncritically either in the regu-
‘latory process or for public policy purposes and has taken and
will continue to take steps to assure that any such use in *he
pest will be corrected as appropriate. In particular, in light
of the Review Group conclusions on accident probabilities, the
Comission does not regard as reliable the Reactor Safety Study's
nunerical estimate of the overall risk of reactor accident.

With respect to thc .cmponent parts of the Study, the Coumission .
expects the staff to mzke use of then as appropriate, that is,
where the data base is adequate and analytical techniques perait.

¢king due account of the reservations expressed in the Review
ndin 1ts presentation to the Commission

-2

) Ccmnissfon suppor n g of probabilistic risk assess-
. N\ ment in regulatory decisionmaking."

The Cozaission also approved a directive which was sent from the Secretary of
the Cormission to the Executive Director for Operations on Januery 18, 1878.
* Sore sections are particuiarly germzne to enswering your questions:

Attachﬁént C
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"Quantitative risk 2ssessment techniques and results gan be used in
the jicensing process if proper consideration is given to the
results of the Review Group. The staff should use the following

procedures regarding the use of quantitative risk assessment techniques
and results pending development of further guidance: X

Quantitative risk assessment techniques may be used to estimate the
relative importance of potential nuclear power plant accident
sequences or other features where sufficient similarity exists so v
that the comparisons are not fnvalidated by lack of an adequate

data base....

The quantitative estimates of event probabilities in the RSS should

not be used as the principal basis for any regulatory decision.

However, these estimates may be used for relative comparisons of
alternative designs or requirements provided that explicit considerations
are given to the criticisms of those estimates as set forth in the

Report of the Risk Assessment Review Group.

The RSS consequence model shall not be used as the basis for 1icensing
decisions regarding individual nuclear power plant sites until

. significant refinements and cansitivity tests are accompliished.
However, the consequence model may be used for relative comparisons
provided that such estimates are not the primary basis for such
reviews and provided that explicit consideration is given to the
criticisms of the various elements of that model as set forth in
the RPeport of the Risk Assessment Review Group.*

The Commission went orn in this memo to direct the staff to expand its
pse of probabilistic risk assessment: .

“The staff skall give special attention to those activities icentified
by the Review Group as being especially amznable to risk assessment,
i.e., dealing with generic safety issues, formulating new regulatory
requirements, assessing and re-validating existing regulztory
reauirements, evrluating new desiors, and formuYating reactor

safety research end inspection priorities.’

Givan the content ui the Commission's statement on the Lewis Report and

the directive %o the Executive Dire tor for Operations, the Comnission x
believes that it holds essentially ihe same position on the use of PRA '
now 2§ it had on January 18, 1979.

With regard to Mr. Bender's rémarks appended to the September 15, 1982

ACRS letter, we agree with Kr. Bender that there are large uncertzinties

in the quantitative assessments of risk from nuclear power plant zccidents.
These uncertainties arise from several areas, including: (1) inezdequacies
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in the data rese; (2) incomplete present knowledge of core melt phenomena,
in-plant fi.sion product transport, and containment performance; (3) the -
eifect of unidentified systems interactions; (4) difficulties in juentitatively
modeling human behavior; and (5) large uncertainties in the risk from

external initiators. However, we belfeve fhat the data base is not 2s

poor as implied by Mr. Bender; there. are programs underway to develop a

better understanding of core melt phenomena, containment performance,

end fission product transport, and to improve the probabilistic assessment
of external events.

Commissioner Gilinsky adds: '

"My own views on thé usefulness and the limitations of 'probabilistic
risk assessment' and its use in the Reactor Safety Study are still
pretty much as expressed in the (unanimously adopted) Commission statement
of January 18, 1979. 1 am not at all in agreement with the current
Commission's increasing tendency to view probabilistic risk assessment
together yith‘g,g25D1i1gLi%ﬁ_lii{g!!—SEEIL\%g_;_shortcut to regulatory
decisionmaking. 1 am particularly concerned about resort to these cal- -
culationz) techniques in combination with sparse data to explain away

- the need for the traditional independent safety barriers which have been
chosen on the basis of experience and engineering judgment. 1 have the
impression that Mr. Bender. and'] are in philosophical agreement on these
points. To cite one example that 1 find especially telling on the
paucity of equipment reliability data, it wes not until last year that

- full-scale tests were rud on the large safety 2lves used to protect
acainst excessive pressures in reactor coolant systems. And even these

tests did not cover the full range of conditions to which such valves
“might be subject.” x .

The majority of the Commissioners do not agree with his statemeht.that : . T
the Commission is tending "to view probabilistic risk assessment tccether - K
.with a quantitative 'safety goal' as a shortcut to regulatory decisionmaking."®

Commissioner Assclstine addsﬁ

"Since 1 did not participate in the developrent of the Commission's view
on the usefulness of the PRA methodology as given in the January 18,

1679 siatermant, 1 defer to my colleagues 2s to whether there has besn 2
chenge in that view since then, 1 do beliove that, with this Cormafccion's
consiceration of a saféty goal conteining quantitative benchmerks for
judging an accepteble level of risk, there fs necessarily a greater
emphasis on the use of the PRA nethodolngy than would otherwice exist.
teceuse of the wide specirum of expert views on the 2bility of the TRA
methodology to provider relizble estimailes of the risk associated with

the operation of nuclear reactors, I believe the besis for safety rust
¢intinue to depend on compliance with our regulations and on the judgment
¢f responsible individuals. On the latter, judgment is aided significantly

e
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through systematic reviews and carefu! znalyces of avaiiable information.

1 believe the PRA methodology has a role to play here, provided that the
Cormission adheres to its view of Janvary 18, 1979, and provided that

the concerns expressed by Mr. Bender and others are properly accounted for.®

LI

1 trust that this has been responsive to your concerns.

Sincerely,

'Original Signed By
gg‘:-__:_i_r. Ihezrae

John F. Rhearne
Acting

cc: Rep. Manuel Lujén-
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