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Pivision of Licensing and Regulation K

‘Forrest Western, Director

Office of Radiation Standards
-cmmmmmmmmmm/la/a
Attn: Joseph D. DiNunno

We have reviewed the draft peper an "Reactor Site Criteria®
dated 12/12/61 and submit the following comments, suggestions,
and recommendations. We will be glad to discuss these with
you, at your convenience, Our atienticn has been devoted
primarily to the relation of the "exposure values"™ to the
overall problem of public safety. While you are personally
familiar with the discussions which have led to agreement on
the use of such values in convection with site criterias,

these are very briefly summarired here, not ‘only for the
record dut as background for subsequent comment.

AEC personnel concerned with standards of radiation protection
have held that "limits" on exposures of personnel which might

be expected in case of accident are memningless unless established
in connection with other factors bearing om the overall accept-
ability of the situstion from vhich the accident might arise.

An obvious factor which must always be considered in connection
with the acceptability of the "limit" is the probability that

an accident resulting in such an exposure will oceur. (In the
case of reactor siting, the situation is complicated by a

spectrum of possible accidents with differing results.)

A second factor vwhich must also be consgidered involves the
reasons for creating the hazard--either in the absoclute sense

or in relation tc possible alternatives. Unless the situation
from which the hazard results is for the express benefit of the
persons at risk, and unless the total benefit is proportional

to the nutber of persons at risk, the individual exposure "limit"
vhich represents an acceptable hazard will be less if larger
nunbers of persons are involved.

Much of the pressure for exposure "limits" in connection with
reactor safety criteria is believed to have been from persons
who consider that such limits can be established independently
of such factors as those mentioned above. Some of the comments
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received by the AEC commending the use of exposure values in
connection with the proposed ariteris published Februsry 1961
indicate lack of understanding of these inter-relationships.

It 18 desirable that the present farmulation of eriteria should
avoid such misunderstanding to the extent possible. In partie-
ular, &8s epplied to the selection of yeactor sites, it should

be made clear that the exposure valuss proposed by the Coxmission
were related to the very imprébsble saccident involving the release
from the reactor of 100% of the noble gases, 504 of the halogens
and 1§ of the sclids in the fission product inventory. The
current draft of the site criteria makes this less clesr than
before by relegating the basic -agsuptions to a TID document
rather then to an Appeéndix of the regulation.

Article 100.11 (a) (1), page 14 of the draft, should be modified
to read: : :

"seofolloving a very unlikely postulsted sccident; 1.e., the
fission produc

t release from a modern boiling water or &

The following paragraph should be revised to read:

" eeeresul from the fission product release postulated in
(l) aboveesess”

These changes may result in the necenity for other changes in the
statement of considerations or in the text of the regulaticns,

The Background Discussion, page 5, Appendix "A", and the Statement
of Consideraticns, page 1, Appendix "C", incorrectly state that the
Coomission has issued “exposure values whick could be taken as
reference limits in the design of reactors and in the evaluation
of sites....” This statement should be rewritten to resd:

".ooparticularly in the proposal to 1ssue exposure valuss
which could be used for reference in the evaluation of 8ltes
vith respeet to potential accidents of exceedingly low
probability.”
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The folloving sentence from pags 1, Appendix "C", "It has long
bean recognized that such exposure dose limits are fundamsntal
to sny quantitative spprosch to site selection” should be:
delated. It would be fallacious to assums thet the provision
of such doss "lixits" provides any guantitative estimate of the
risk to pecpls involved in operating & resctor in a populsted
area inlsss one can also make quantitative estimates of the
probabilities that accidents resulting in these and cther doses
may occur. To isalate the factor of dose values in statemmnis
such as this may be expectad to foster the misconception that
such dose values can provids guidance in establishing acceptebls

riaks to pecpla without definitely relsting them to the probabilitjes

of accidents vhich could oceur.

Tha sentance, ".,.8s reactor technology progresses, spplicents whe
way dsvelcp alternate calculational technigues are...encouraged
to demonstrate them to the Commission”, occourring in the first
peragraph of pags 3, Appendix "B", is unfortinately worded. Z%he
idea 1z much better expressed by the statement cn page 7, Appendix
*A", "Applicants sre fyes to dexmnstrate to the Commission the
spplicability and significance of consideration other than those
pet forth in the guides.”

mumummtmmﬁaefmrnatmmoorm

second paragrsph, page 3, Appendix "C", “A basic obaaotin....
is not glear.

Both in the United States and sbroad, therse bas been a tendency to
interprat the dosss used in theae proposed site criteria as
smergency dose limits which would be used as guides in case an
accident wers o ccewr. It is believed that the "KOTE” on this
pags contributes to thicn ixpression. We request that 1t be re-
written to read;

"NOTE: Whilh the whole body doss of 25 rem referred to sbove
corresponds numerically to the once in a lifetima accidental
or epergency dose for radiation workers wvhich, according to
NCRP recormendations, mey bes &isregarded in the determination
of their radiation exposure status {(see MBS Eandbook 69 dated
Juns 5, 1959), it is not used in these criteria as an
"exargency dose.” Rather, in eonjunction with the extremely
low probability that such an exposurs might occur, this level
is used to deflde a very small risk to individuals in the
vicinity of thas reactor. In the svent that an sccident were
to cecwr, it is unlikely that the relesse of radiocactive
paterisls vould be as great as postulated above. 1In any event,
every effart would de made to limit exposures to much lower

__values. risk defined by 8 possible dose of ren to the
N thyroid is alsc very pmall.” ] ] |
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We have not undertaken to verify the statement, pege 13, b,
Appendix "D", This would have far ranging effects on bone
dose exposures....” but would be swrprised to find bone doses
& critleal factor in expogure to fission products from an
cperating reactor immediately following an accident.

Does peragrsph "C" on the same page mean that with a release
of 100% of the noble gasss, 50% of the halogens and 1% of the
sclids in the fission product inventory %o a qontainment vessel
vith "standard leskege”, under some atmospheric eonditicns,
exposures to persons in suwrrounding areas in the first two
hours would be as high as 2,500 rem vhole-bedy and 30,000 rem
thyroid dose? We would like to discuss this. ,

We are uncertain of the significance of the statement under “1",
page 10, Appendix "A", “In the meantime, the industry may have.
acquired sufficient experience with engineered safeguards to
make it possible to rely with more surety on such factors rather
than isolation.” Is it contenmplated that as the population about
8 reactor increasses, the Commission may raquire the licensee to
modify his fecility to includs new “safeguards”i If so, we
believe this should be clearly stated. P

In considering the problem of future population growth over which
the Commission hes no direct control, does the Division of
Licensing and Regulation make any distinction between its reapon-
sibility for public safety in the case in which it parmits a
reactor to be placed in an established population group and in
the case in which the population grows sround the reactor? This
could, of course, be controversial. Howvever, we feel that some
distinction 18 eppropriate.

CC: H. L. Price, Director of Regulsticn
C. K. Beck, Deputy Director of Regulation
N. H. Woodruff, Director, Division of Operational Safety
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EEACTOR SITF CRITERIA

PROBLEM

1. To coneider the publication of a suide on site oriteria for power and
teating reactors.
SUMMARY

2. ©On February 11, 1961, the Atoaic EToergy Comanimsion published in the
Federal Regiater for comment a motice of proposed rule making that set forth
gensral criteria in the form of guides and factors to be considered in the
“evalustion of proposed sites for power and testing E'aotor-. Numerous
Gomments were received both from individuals and organizations, including
several from foreigm countries. Genersl reaction was one of approval of the
iasuances of guidance by the Comsission on the probles of reactor siting
althou;h Bumerous specific features were singled out for eriticism. In
pnrticular. videspread objection was raised against the appendix section of
the proposed guides in whick mas included an example of a oaloulation of
environmental distance charscteristics for a hypothotical reactors. The
objections ocentersd about the concera that the definitive values for key
parameters used in the calculation suggested a degree of inflexibility to a
guide that otherwise 1ndieatod-con-idoratian of the variations peculiar to
specifiy sites and resctor plant designs.

3. 7The comments received have been considersd and where deened appropriate
bave been used as the basis for revisions incorporated into the rule as now

propozed. The basic approach to reactor siting described in the notice
published in February, 1961, has been retained. The significant differences

are summarised as followa:
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Some editorial changes have bsen made to clarify the intent,
partioniarly to emphasize the interim nature of the guides and
to identify the criteria &s being specific to the United States.
The appendix wherein a calculational procedurs was described for
& hypothetical reactor ham been deleted. This caloulationsl
procedure formerly in the appendix and related explanatory
information are belng incorporsted into & Technisal Information
Document to be issued meparatsly from the proposed guide. The
TID is identified by footnotes iu the proposed guide as »
refersnce document that contains a ¢aloulational appromch that
remilts in distsnces roughly reflecting cnmnt giting practices.
Iz deseribing the fasters to be considered in evaluating aites,

the format of material described has been reorganised to clarify the

amphasis given to the characteristics of the reactor desige and
the proposed operation in evaluating & site and to sliminate
undue eoncern of many who commented about the seeming rigidity
of the distance fattors as calculated by the method described in
the Appendix.

The propossd guide now specifically states that the guides are
directly applicable to stationary power and testing resotors, thus
eliminating the ambiguity about whether applicability to wmobile

plants was also intended.
An sdditional section has been included to deml with the question

of sites for multiple reactors,
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4. The site criterim proposed as Appsndix _____ includes the results
of consultations with the ACRS. The staff met and discussed & draft qf
the criteria with the Exnvironmental Subcommittee 6! the ACKS on Hovember 29,
1561, revised the draft to reflect the discussions, and submitted ths criteria
&s now proposed to the full committee at the December 8, 1961, meeting.
The ACRS comments on the proposed criteria, indicating support Iaxj the
recomzendation to issue the criteria as guides; were forwarded to the

Chalrman, AEC, by ACRS letter dated « The ACRS letter is

atiached as Appendix .

STAFY JUDGMERTS

5. The Office of General Council, the Division of Reactor Developuent,
the Division of Biology and NHedicine, the Division of Compliamnce, a.ud the
Oftice of Radiation Standsrds concur in the recommendations of this paper.
The Division of Public Information concurs in the proposed presa release.

6. The Director of Regulation recommends timt the Atomic Energy Commissioni

&, Approve put;liution in the Federal Register as a guide the
proposed rsactor nitg eriteria for staticpary power and test
reactors, attached as Appendix “C",

b. Approve the isausnce of the proposed news releass ctfachod
as Appendix “E". '

¢. Rote that a copy of the proposed criteria will be sent to
the JCAE prior ¢o publication in the Federal Register,

d. FKote that this paper is unclassified.
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APPENDIX “AM

BACKGROUND

1. The AEC has boen attempting for some time to establish a more objective
approach to the evaluation of sites proposed for stationary powsr and testing
. reactors. The AEC issued for public comment and published in the Federal
Register on May 23, 1959, & notice of proposed rule making that set forth
general criteria for svaluation of sites for power and testing reactors.
fhnt notice resulted in widespread reactions from the industry, with definite
indication of opposition to formal siting regulations. AEC-R 2/20 contains
cxsorptcAuf somments which the AEC received in writing together with comments
asde at mestings of the Technical Appreissl Task Force on Nutlear Power of
the Edison Electrical Imstitute (EEI) om June 1, 1959, and the Atomic Industrial
Forum en June 30, 1959.

2. In December, 1959, the General Manager appointed an Ad Hoo Committee to
study the question of what the Comnission eculd and should 4o in the way of
establishing definitive standards and criteria in the field of nuclear reactor
safety. In a report to the Gensral Manager dated September, 1960, the Committee
recommended, "there be established rules which may cf necessity involve some
degres of arbitrariness, by which &ites that would be cousidered acceptabls
for locations of reactors could be selected.” .

3. Continued staf{ review of the problem of defining site criteria,
including study of gho cozments of the May 23, 1959, isgue led to a revised
set of criteria set forth im AEC-R 2/19., These criteris were discussed hy
the Commission with the ACRS on January 12, 1961. Revisions resulting from
this discussion were incorporated into and circulated for consideration of

the Commission in staf{ paper AEC-R 2/25.
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k. The AEC issued for public comment mnd published in the Federal
Begister on February 11, 1961, a notice of proposed guides that set forth
as 10 CFR 100 proposed criteria for reactor siting. The proposed guide as
published and a summation of comments received are dbeing circulated for
information as staff papsr AEC . The comments from the Atomiec
Industrial Forum are not included in AEC bescause they have already
been circulated ssparately as staff pabor AEC R-2/32. The Commission met
with representatives of the AIF on July 5i. 1961, at which time views of
the AIF were orally presented.

DISCUSSIOR

5. The many comments received by the Commission from individuals and
organigzations, including several froa foreign countries, reflect the widespread
sensitivity and iwmportance of the subject of site selsction for reactors. Thirty-
four foreal communicaticns have been received on the guides published in February,
1961, including & proposed comprehensive revision by the Atomic Industrial Forue
of the guidea inte an alternate form.

§. In thess communications, thers was widespread support of the Commission's
Proposal to issue guidance in scme form on site melection and general acceptance

of the basic factors ineluded in the proposed guides, particularly in the issuanse

] ////;if;r the first time of exposure values which would be taken as r.foroncclzz;itat:l

-

., ! in the design of resctors and (in the evaluation of sites with respect to potential

accidents of low probability of ocourrence.
7. On the other hand, thers were numerous featurss of the proposed criteria
singled out for specific comments including suggestions for deletions, modifica-

tions and additions. The detailed changes propesed to the site coriteria as
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published for comment are smhown in Appendix "B". The following sumzarizes
thoae comments considered most significant and the staff conclusions with
respect to eash as reflected in the proposed guide shown by Appendix 0",
a. Exampls Calculations
A predominmnt point of objection centered around the inclusion
of an example ¢alculation of envircnmental distance characteristics
a8 an appendix to the proposed rule. In this appendix definite
numerical values wers employed. The choice of these numerical
values involved simplifying assumptions of highly complex phene-
siena, representing types of considerations presently applied in
site caloulations and resulting in suvironmental distance parameters
in general acoord with present siting practices. Hcvtftholoss.
these particular numerical values and the use of a single example
calculation were widely cbjected to, primarily on the grounds thati
(1) the definite numerical values presented an aspect of undue
rigidity to the guides which otherwise appeared to allow considerable
flexibility, (2) the example tended to ewphasirze unduly the concept
of snvirounmental isolation for reactors with minimum possibllity
being extended for eventual substitution thereof of engineering
safeguards. Coaments received included suggested deletion of the
appendix, the inclusion of additional examples, or the publication
of the sxample calculaticn other than im the regulation.
It is propesed that the example calculation formerly comstituting

the appendix to the guides be deleted and Appendix "C" has been
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wodifisd accordingly. In lieu thereof, some guidance as to caleula-
tional procedure has been incorporated in the text of the gulde to
indicate the considerations that led to establishing the exposure doses -

'lot forth as reference values. Recognizing further, the advantage
of example caloulations in providing prelisminary guidance to applice-
tien of the yrinciplil set forth, it &z proposed to publish separately
as an AEC technical 1n£§rnntion document the example ocalculation
formerly = part of the earlier draft with supplementary explanatory
information. A draft of the proposed TID is included for information
as Appendix "DM,

In addition, the "purpose' section of the proposed criteria
¢learly identifies these guides as an interim measure and states
that "applicants are free to demonstrate to the Commission the
applicability and significance of considerations other than those
set forth in the guides™.

b. Multiple Resctors at One Bite

Comments wers received to the effect that guidance had not
been provided on the question of multiple reactors per site.

A mection has been added to the proposed criteria setting forth
the general principles that will be applied in considering sites for
multiple reactor installatiocns. In essence, the staff view is that
Af reactors at a site are independent to the extent that an accident
in one does not result in a simultanecus sccident or disruption of

operation of adjacent reastors, the isoclation factors defined by




=8
the exclusien, evacuation and pepulation center distances can be
determined on the basis of the remctor that could release the
greatest amount of radiomctive materiml. If interconnections exist
that could nttéct the safety of either, then distances would have
to be based upon the sum of potential effects from both.
Eaphssis on Isclation

Considerable counent was received to the effect that too wmuch
sxphasis was being given in the guides to the distance factors and
plant 1no;at£on and not enciigh to the engineered safety features
dcni&nud into the reacter plants.

The staff believes this view to have been an undue concern
by those who were reading into th§ guides more than the words
stated. HNonetheliss, it has been possible with some rearrangement
of the order of presentation of the "factors to be considered™ im
part 100.10 to clarify the intent that site evaluation definitely
includes the "characteristics of reactor design and proposed
operation”. This rearrsngesent follows a suggestion made by the
AIF on this point.

This question of degres isvlation snd the manner of treating
it in our proposed criteria were of particular concern to foreign
countries such as Japan where the availability of sites is quite
limited. The proposed revision should placate this concern to
soms extent. In addition, s parsgraph has been included in the

statement of considerations stating that "thess criteria sre based
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upen a uighing' of fastors characteristic of conditiéns in the
United States and do not necessarily represent an appropriate

balance of considerations for geographical areas where conditions

may be different.

d. Population Center Distance

Objestions to thixz concept wers raised because of its apparent
arbitrary derivation. (1 1/3 timea the outer boundary of the low
population rone.)

Although objections were voiced about this method of calcula-
ting this distance, no. one oame forth with any more definitive I;ys.
It was suggested that isolation from large population centers be
defined in terms of a "man-rea" concept. Although this is a
possibility and the statezent of considerations stated that the AEC
was studying this concept, neither the industry nor the AEC bas yst
derived a practical way o apply such a concept to reaotor siting.
In the meantime, the 1 1/3 factor togsther with others set forth in
the guides should provide for distances from population centers
roughly equivalent to current siting practices.

Applicability to Mobile Reactors

Conments were received to the effect that application of the
eriteria to mobile reactors would prevent entry and operation of
Ruclear powered ahips in parts.

Although the general safety concepts emdodied in thess coriteria

are app:xteablg to all pover reactors, these guides were not meant
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to be directly applicable to other tham statlonary plants and

modifioation of the proposed rsgulation has been made accordingly.
£. Population Growth

Sone comments polnted out that siting factors included con-
lidtrntion; of pepulation distribution and lend use surrounding
proposed sites but did not indicate how future population growth
might affect sites initially approved.

For such a qnoliion. there is no cowplete and definitive
ansver. Th; guides tend to require distances that forestall this

problem for the near future. In the meantime, the incustry nay

have acquired sufficient experience with “engineered safeguards”

T\ | to make it possible to rely with mere surety on such factors

.rather than isolation. _
GORCLHSIOB

8. Although it is generally recognized that imsuffieient experience
with reastors has been accumilated to permit the writing of definitive standards
that would provide a quantitative correlation of all factors signifieant to the
question of acceptability of reactor sites, it is possible to provide more
guidance than currently exists as to the factors considered by the Commission
in evaluating reactor sites. The proposed guide shown in Appendix "B" is
intended as an interin measure until the state of the art allows more definitive
standards to be developed. The guide is a starting point that gives the nuclear
community an understanding of the basis on which the Commissien will review

proposed sites while providing flexibility and freedom for any applicant to
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demonstrate the applicability and significance of gonsiderations cther than
those sst forth in the guides. The fropo-od guides do not represent a different
approach to reactor siting thlﬁ has been used to date but rather they represent
an attempid to articulate thome prapcticea. Application of these criteria will
result is ionetor sites in general agreement with those approved to date but
sulflcisnt flexibhility ﬁas been yroviéod to allow for considerstions that

wight lead to locations that vary from currant practice.

9. The propoasd guides will mot eliminate the need for a large degree of
subjective judgment by both the AEC and industry in the selectlon of sites for
reactors. However, the publication of these guides is coneidered a significant
step towards making such evaluations wors objective. By identifying the guides
as an interim measure, there is an implied AEC obligation to continue efforts

to define more explicitly reactor siting standards.



