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Comments on Reactor Site Criteria* 

L. General Comments 

LADhP: "The proposed guides are considerably more definitive than the ones 

published on May 23, 1959, and are quite helpful. We suggest, however, 

expecially in the case of proven reactor designs that you qualify even 

further the limitations proposed. Particularly we would favor the use 

"of qualifying numerical factors rather than words. Where precise factors 

cannot be determined, perhaps upper limits or maxima could be supplied." 

AEEP: In our judgment the criteria are a distinct improvement over the criteria 

issued on May 23, 1959.  

The format of treating the criteria as "proposed guides" is commendable 

since it would seem undesirable at this stage in the development of 

reactor technology to issue rules establishing precise criteria on any 

one aspect of reactor safety, and particularly on the difficult matter 

of siting such facilities. Of course, mere use of the term "guides" may 

not accomplish the desired results of permitting regulatory flexibility 

and of avoiding the implication that the criteria set forth are intended 

to be definitive rules. Moreover, there is some confusion as to just 

what is intended because of the use of the word "criteria." In a regu

latory context, a criterion connotes something more definitive than a 

guide. To avoid any possibility of confusion, it might be well to use the 

term "guide" in place of the term "criteria" throughout the document.  

Another difficulty with the proposed guides is the retention of, and 

emphasis placed upon, the concept of a maximum credible accident. It is 

difficult for us to discern how a maximum believable accident can be 

identified with the kind of precision which the proposed rule appears to 

contemplate. Moreover, at least in the case of engineering test reactors 

the less serious, and also less remote, accidents would appear to be more 

important factors in the determination of site than the single accident 

deemed to be the maximum credible accident. As an alternative, we would 

suggest consideration of a requirement that each applicant be required 

to identify the various types of accidents which are credible for the 

particular type of reactor being proposed. The applicant also could be 

- " required to identify the worst of these possible accidents, but the 

* safety determination should not be predicated solely on the worst acci

dent. The Commission should be able to provide guidance for the kind 

of accidents to be considered.  

ORNL: The Commission's attempt to make available to the public an AEC guide 

for its evaluation of proposed sites for nuclear reactors is to be 

commended. Such a criteria guide could eliminate some of the guess 

* All statements are direct extractions from comments received.
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work and speculation on the part of the uninitiated as to what the

Commission regards as important in its site evaluations. At the same 

time, as the Commission is aware, the criteria should not be so restric

tive as to remove the incentive for the development of inherently safer 

reactor systems and improved safety features including containment 

techniques other than the contairment vessel.  

The proposed criteria guide establishes the exposures which constitute 

the upper limit of the hazard to the health and safety of the public 

which would be "permitted" as a consequence of the "maximum credible 

reactor accident." We believe that this is the most important achieve

ment of the proposed guide even though we do not agree with some of the 

values presented.  

We also believe, however, that the proposed guide in its present form 

is overly restrictive and that it has certain other shortcomings. More 

specifically, it is written so as to preclude its applicability to 

reactors other than water reactors and to containment techniques other 

than pressure containment. In addition, the most important deficiency 

of the guide is the arbitrary establishment of "population center dis

tances" without relating these distances to allowable population expo

sures. An immediate consequence of such a policy is to preclude, out 

of hand, the operation of a mobile reactor (as the NS Savannah) in a 

populated area.  

Although we endorse the intent and some of the content of the proposed 

guide, we recommend that the guide not be released unless the specific 

modifications, discussed under the appropriate headings below, are 

incorporated.  

It is apparent throughout the proposed guide that it was written for 

a specific class of reactors and a specific type of cortairm.ent. This 

is unfortunate since reactor types and design features, as well as kinds 

of containment, vary substantially from one installation to another.  

The inclusion in the criteria cf several sample calculations for differ

ent types of reactors with various kinds of containment would avoid 

the implication that all reactors must have the same containment pro

visions and are subject to the identical maximum credible accident (mca).  

Such a presentation would also have the advantage that it would identify 

some of the important, different factors associated with other reactor 

and containment types. In addition, the'AEC should clarify its position 

with regard to the extent to which special safety provisions may be 

allowed in ameliorating the consequences of accidents, e.g., the emer

gency spray cooling of a reactor core, recirculating filter systems 
within the container, etc.  

The proposed criteria state that one of the basic objectives is that 

in the event "a more serious accident should occur, the number of 

people killed should not be catastrophic." The accident in question 

here is defined as that "not normally considered credible." All the 

good that might be derived by the criteria will be undone if the reactor 
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-designer is to be left with the objective that some incredible unspeciftid 
accident should not kill a "catastrophic" number of people - whatever that 
number might be considered to be. One may infer from the criteria thst " 
the population center distance requirement resolves this problem as far as 
the. AEC is concerned.' It is, nevertheless, important to define the problem, 
i.e., the incredible accident which must be considered, and the exposures 
(bothý individual and population) which would be considered acceptable for 
that accident. It must be that there are other satisfactory solutions than 
the "population center distance," else the Savannah would again be excluded 
from New York Harbor.  

"4 The preoccupation with the maximum credible accident would appear, by 
definition, to be completely justified as far as public safety is con
cerned if not as regards plant operability. Thus, reactor accidents are 
contained so that the resulting off-site exposures cannot exceed the pre
scribed values. If the installation has waste-disposal facilities, hot 
fuel storage and handling facilities, hot maintenance or analytical 
facilities which are outside the containment provisions of the reactor 
installation, the potential accidents in these facilities should also be 
evaluated. It is apparent that the maximum credible accident in these 
facilities should not be as catastrophic as the maximum credible reactor 
accident, but there are at present no restrictions as to the location of 
these supplemental services relative to the site boundary. The small 
activity releases from such accidents may, however, result in substantial 
exposures to nearby persons including those off-site. Furthermore, it 
would appear that accidents in these supplemental facilities although less 
"severe would have a much greater probability of occurring than the maximum 
credible reactor accident. Accordingly, we believe that the allowable 
exposures from these '"inor" accidents should be much less than that from 
the reactor =ca. We would suggest that the maximum occupational quarterly 
exposures (i.e., 3-rem whole body, etc.) be employed as the design limit 
for occupational workers and that 0.1 of this be employed as the design 
limit for an individual at the site boundary. The suggested exposure 
limits for the various parts of the body are tabulated below.  

TABLE I 

Maximum Exposure for Nominal Radiation Accidents 

- Exposure to Exposure to Public 
"Occupational Residing Near 

Part of Body Exposed Workers (r) Controlled Areas (rW 

Bone 7.3 0.73 
Skin and thyroid 8 0.8 
Total body and gonads 3 0.3 
Other organs 4 0.4 

NYDH: We feel that establishing some guide for reactor sites is desirable.
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NSPC: In the statement of considerations, and elsewhere, the proposed. guide 

emphasizes -the necessity of the use of judgment in the application of 

the criteria and the impossibility of exact calculation. Elsewhere, 

however, language is used which appears to set definite limits. For 

example, in 100.11(a)(3) "... at least 1-1/3 times...", we believe 

there are facilities already licensed which may not meet these arbitrary 
minimums, although full consideration of all the related factors would 

undoubtedly confirm the initial judgment that they are safe. In view 

of the intense interest and potential controversy surrounding the 

interpretation of these guides, it seems to us that the inclusibn of 

these definite minimums may cause difficulties to both the operator and 

the Commission.  

PP&L: We believe that the guides outlined in the proposed criteria are most 

desirable for preliminary evaluation of potential reactor sites.  

ASA: The Steering Committee of the American Standards Association Sectional 

Committee N6 wishes to establish as a matter of record its general 

acceptance of the "Proposed Guides" dealing with reactor site criteria 

which appeared as 10 CFR Part 100 in the February 11, 1961 Federal 

Register. The Committee feels that the Guides represented are a great 

improvement over the "Notice of Proposed Rule Making" which was pub

lished in 1959.  

The Guides should be reviewed in the light of the recent SL-l incident 

and consideration given to further prudent relaxation of siting restric

tions based on experience gained on this incident.  

An effort should be made to establish the trade-offs which can accept

ably be effected between engineering safeguards incorporated in the 

reactor system and the various distances specified in the present Guides.  

It is important to emphasize that increasing the key distances is not 

the only acceptable method of achieving an acceptable degree of safety 

for the construction of a reactor of a given power level.  

SOC: We concur fully with the basic objectives as stated there.  

The question, of course, is how to achieve these valid chje-tives 

while still permitting practical reactor siting for commercial use and 

"therefore for public good.  

ConEd: We believe the attempt to establish limitations for a "maximum credible 

accident" is the major positive feature of the proposed guide. However, 

we believe the AEC proposal has a most important omissior, which is 

absolutely necessary; that is, a relationship between "once-in-a-lifetime 

dosage" fraq an accident and the size and density of the "pcpulation at 

risk;" We feel that there obviously is a relationship between dosage and 
population, and that this can be defined in some relatively simple 
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mathematical way. Recognizing fully that the establishment of proper 

dosage limits to the population is a complex determination best made by 

the Commission and its experts, we are nonetheless ihcludLng a sample 

-graph relating dosage and population, together with an accompanying 

explanation of the assumptions, as a sample of what appears to us 

possible and desirable. The attached graph with its accompanying expla

nation is designated as "Reactor Siting Evaluation - Once-in-a-Lifetime
Dosage Criteria." In setting up this graph, we have established limits 

both for whole body dose and for iodine dosage to the thyroid based 
jupon the numerical values given in the proposed guide. We believe the 

applicant for site approval should be required to demonstrate that both 

of these limits would be met. Moreover, if any other radioactive 

isotopes would be released in a reactor accident in concentration suf

ficient to result in hazard to the public, limits should be set for these 

isotopes which the applicant would also have to meet.  

With the permissible dosage in the case of a maximum credible accident 

defined, the suitability of the site in the event of such an accident 
rests on the adequacy of the construction when related to the meteorology, 

geology, seismology, and hydrology of the site to safely contain, control 

and eventually dispose of the products of the accident within these 

limits. These then become matters of submission to the AEC and subject 

to their determination as to the adequacy of the assumptions concerning 

the cause and consequences of the accident and the adequacy of the plant 

construction and the natural features of the site.  

JAIF: The proposed regulation attempts to regulate quantitatively the site 

evaluation, but it would not be equal to evaluating site in which such 

fractuating factors as reactor type and environmental conditions of the 

site are introduced.  

The proposed regulation appears to give quantitative criteria for 

evaluation of sites. If reasonable, quantitative regulation for site 

evaluation would lead to simplifiaation of procedures of actual site 

evaluation and might be, as far as it goes, desirable. With the current 

stage of nuclear development taken into consideration, such an attempt 

would inevitably invite many oppositions. It is essentially impossible 

to try to incorporate into a uniform quantitative criterion all such 

factors as particular property, safety designs and site environments of 

each reactor plant. The only way to make it possible would be to cover 

all conceivable cases by assuming a hypothetical accident which approxi

mates theoretical upper limit. Such appears to be the case of the pro

posed regulation of the Commission. Assumption of this type, it is 
true, is conservative and stands on safer side, but this proposed regu

lation would prove too uniform to be practical for such reactors with 
improved safety designs helped by rapidly progressing nuclear technology.  

Until it becomes possible to have a working quantitative regulations, we 

hope that the regulation allows for case-by-case evaluation for proposed 
sites.
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Although Notice of Proposed Guides says that the criteria "are utilized 
as guides -in evaluating proposed sites" it leaves room for some doubts 
that they are as effective as regulation. At any event, their legal 
nature is not very clear.  

It is remarked that the proposed criteria are utilized as guides in 
evaluating proposed sites. Although this could be interpreted as 
meaning that they aim at identifying a number of factors considered in 
evaluating such proposed sites, these criteria are regarded by the 
Commission as federal regulation, which, like other AEC regulations, 
might exercise as powerful a binding force. The nature of the proposed 
criteria still remain ambiguous. For instance, Sec. 100.11 which pro
vides that "an applicant should assume a fission product release from 
the core as illustrated in Appendix "A", ...... " is considered to be 
mixing regulation with guides and appears contradictory. Although an 
explanation that the numeric values employed in the regulation are "guides" 
which are essentially flexible could meet the above argument, a fear 
could not be denied that those figures come to be fixed in the mind of 
general public and the authorities. It would also be exceedingly diffi
cult to attempt to revise the figures once set forth. Such an incli
nation towards fixing originally flexible values has been well experienced 
in the case of many regulations of almost all the countries. Experiences 
teach us that regulations should be so made as to allow case-by-case 
evaluation of proposed site until it becomes possible to make quantitative 
judgment helped by reasonable knowledge and information.  

We hope that the regulation be flexible enough to eliminate fetters of 
fixed values and at the same time be expressed by clear-cut and definite 
terms.  

Our basic approach to the proposed regulation on site criteria will be 
summed up as follows: 

The three principles which the proposed regulation refers to as the basic 
objectives to be achieved under the criteria are generally acceptable.  
Considerations given by the Connission to the effect that the extent of 
hazards caused not only by credible accident but also by serious accident 
which is not normally considered credible should be minimized are also 
found reasonable.  

The core of the problem, however, lies in to which extent we should 
assume the size of accidents in actually evaluating sites for reactors.  
Although the provisions of the proposed regulation do not refer to this, 
an example of calculation given in Appendix "A" as "a means of obtaining 
preliminary guidance" seems to reveal the Commission's approach to this 
point.  

Such an approach of the Conm ission as we see it ts as follows: The 
appendix contains an example of calculation for a "serious accident of 
a hypothetical reactor" and no such expression as "maximum credible 
accident" is employed here. In this connection, it is reminded that 
Dr. Clifford K. Beck presented to the Winter Meeting of the American 
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Nuclear Society held in San Francisco last December a paper which contains 
a proposal for'site criteria almost similar to the AEC proposed regulation.  
In his paper, Dr. Beck defines an accident based upon similar assumptions 
to that of appendix "A" to be "maximum credible accident."' However, since 
maximum credible accident has its proper assumption for each specific 
plant according to reactor types and safety designs, the accident illus
trated in appendix "A" should be interpreted not as maximum credible 
accident but as "hypothetical" one. This inevitably leads us to regard
the accident as illustrated in the appendix "A" as literally hypothetical 
and not as a maximum credible accident.  

It is our opinion that the basic approach to setting forth site criteria 
should be based upon maximum credible accident of each specific reactor 
taking into consideration its safety features. This will be by far more 
practical and flexible a method than all-put-in-together system in that 
the former allows much consideration of property, safety devices and 
operation technics of each specific reactor. Undoubtedly it is admitted 
that one difficulty with this approach is how to link maximum credible 
accident with a hypothetical accident or hypothetical releasewhich has to 
be taken in consideration with respect to "serious accident not normally 
considered credible" when we attempt to evaluate the extent of hazard to 

general public. However, this is a matter of judgment which has to be 
left for insight and discretion of the agency. With sufficient specialized 
knowledge, wisdom and fair-mindedness on the part of hazard analyses and 
those who check on such analyses, this method will lead to the best, if 
not absolute, conclusion for each specific case of accident based upon 
knowledge and information presently available. If we define such serious 
accident as exceeds the scale of maximum credible accident and release of 
radioactivity caused thereby or assumed separately under the amount of 
radioactivity release of maximum credible accident respectively as "hypo
thetical accident and hypothetical release for evaluation of public hazards," 
they will offer basis for fixing values of low population zone distance or 
population center distance.  

Although it remains undeniable that a certain degree of ambiguity of such 

a method will possibly raise .a number of arguments in evaluating accepta
bility of each proposed site, this method, by leaving muzh roc.m for efforts 

to be made by reactor constructors to work out such safety design as will 
meet requirements of the proposed site, will help progress nuclear tech
nology and develop atomic industry.  

"NMPC: The Guide has been useful to us in connection with preliminary site 
analysis studies made by us.  

We are in agreement that the siting requirements of each nuclear plant 
should, as stated in theGuide, be determined, among other considerations, 
on the merits of its particular design, including the specific meteor
ological conditions of the particular site. We believe the Guide, as it 
now stands, accomplishes to a large degree, its intended purpose in that 
it identifies in a reasonable manner certain of the major siting factors 
which must be considered during these early stages of reactor development.  
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As experience is obtained on nuclear plant operation more quantitative 
data will become available. A regulatory Guide of this nature can, 
therefore, in this respect, become quickly obsoleted by the rapid advance
ment of the art. In order to prevent the continued usefulness of this 
Guide from being affected adversely as time goes on, it is ass-med that 
the Guide will be updated periodically to alleviate, as warranted' the 
bbvious economic disadvantages encountered in locating nuclear plants 
away from load centers.  

AC: We are in complete accord with the recommendations to be made by the 
Atomic Industrial Forum and are a party to those recommendations.  

In addition we would suggest that under the introductory paragraph 
headed "Statement of Considerations," paragraph (b) and the last two 
sentences of paragraph (c) be deleted.  

Al: Need for Flexible Guides 

The formulation of general criteria, methods and factors which must be con
sidered in the evaluation of reactor sites could stimulate the growth of the 
nuclear power industry by encouraging the development of sites for future 
reactor installations. At the same time, the formulation of proper cri
teria will prevent unnecessary expense and activity by industry in site 
selection and development and will provide suitable motivation for industry 
to pursue the development of reactor technology.  

It is obvious that the types of information required in site evaluation 
and the methods of evaluating such information are evolutionary items.  
Therefore, it is not possible at this time to list explicitly either all 
the factors-or the specific methods for treating the factors required in 
site evaluation. This is recognized in the "Statement of considerations" 
of the Proposed Guides. Therefore, in the adoption of any set of guides 
or criteria, it is imperative that they be so written as to permit flexi
ble administration. Such guides or criteria should specify that nothing 
therein shall obligate the Co inssion to approve or disapprove any reactor 
site because such site meets or fails to meet the criteria set forth in 
the guides. Additionally, applicants for a construction permit are free 
to demonstrate to the Commission the applicability and significance of 
site criteria other than those set forth in the guides.  

Site Evaluation to Establish Design Criteria 

The primary objective in the establishment and use of guides for reactor 
site evaluation is the prevention of serious injury to persons offsite and 
excessive exposure of large numbers of persons in terms of total popu
lation dose should any credible accident occur. In the Proposed Guides, 
a hypothetical reactor has been used, and from a consideration of the 
characteristics of the reactor, the site and its environs, methods are 
given to calculate distances which are designed to accomplish this 
objective. If it is possible to base site criteria on considerations 
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of a site and its environs, and very general reactor data, as is done 
in the Appendix A to the Proposed Guides, then it is also possible to 
determine for a given site an acceptable release of radioactivity (from 

- a reactor or any other source) and to use this information to establish 
one of the design criteria for a reactor.  

Since site selection for a reactor depends on many factors other than 
the type of reactor (e.g., a primary determining factor in selecting an 
electrical power station site by the utility industry is power needs), 
it is more logical to establish a maximum radioactivity release for a 
site than to select a site on the basis of an assumed release.  

Approached thusly, there is no need to assume "a fission product release 
from the core" as provided in Section 100.11 (a) of the Proposed Guides.  
Rather, an exclusion area, a low population zone and population centers 
will be known for a given site, independent of an assumed radioactive 
release, by virtue of such facts as population distribution and density 
at the site, the area under full control of licensee, and the avenues 
of egress from the site and its environs. It is then possible to determine, 
from the meteorological characteristics of the site and its environs, for 
each area the radioactivity release at the site that will give the radiation 
exposure acceptable for that area, as defined in the guides. The worst 
combination of meteorological conditions at the site will be assumed in 
making the above determination. The radioactivity release that will give 
a radiation exposure acceptable in all areas will then be selected as 
the maximum radioactivity release for the site.  

This 'approach assumes a definition of the radiation exposure acceptable 
in a population center as distinct from the Commission's proposed estab
lishment of a distance which such a center must be from the site. We 
would define an acceptable radiation exposure for a population center 
in the same terms as acceptable exposures are defined in the Commission's 
Guides for the exclusion area and the low population zone.  

The maximum radioactivity release determined for the selected site would 
be one of the design criteria for any reactor to be located at such site.  
Accordingly, the reactor designer would be obliged to design the reactor 
facility so that reasonable assurance could be given that the facility 
can be built and operated so that any maximum credible accidental release 
of radioactivity would not exceed the maximum radioactivity release 
established for the site. The reactor designer would be free to utilize 
safety factors intrinsic to particular reactor types and to apply 
advances in reactor technology without restrictions relating nuclear 
power to distance.  

Under our approach, any references to or assumptions of reactor charac
teristics need not be included in the Guides. Accordingly, Sections 
100.2 (b), 100.10 (c), 100.11 (b) (1) and (2), and Appendix A and all 
references thereto would be eliminated. The manner in which this revised 
approach would be applied is exemplified in Enclosure 2.  

Review and Approval Procedure 

Under the approach reco- ended above, prior to selection of a reactor 
type, a prospective applicant would evaluate the site selected and 
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determine design criteria for any reactor to be located at such site.  

Such evaluation and determination would be subject to review by the 

Commission.  

Thereafter, applicant would demonstrate to the Conmission reasonable 

assurance that the reactor designed for the selected site could be built 

and operated to satisfy all site criteria. The characteristics of the 

proposed reactor and the extent to which its design incorporates well

proven engineering standards and unique or unusual factors., having a 

significant bearing on the probability or consequence of an accideht, 

would all be considered. Commission approval of design at this stage 

would result in issuance of a construction permit.  

Finally, the Co- ission would review the as-built facility to determine 

that the design criteria approved had in fact been met. Granting of an 

operating license would proceed in fundamentally the same manner as at 
present.  

Statement of Considerations 

We believe that the basic objectives in establishing guides for site 

evaluation can be stated more succinctly and in a manner at once clearer 

and less alarming to the general public.  

Objective (b) of the Proposed Guides is not clear because the phrases 
"not normally considered credible" and "the number of people killed 

should not be catastrophic" are subject to a considerable range of 

subjective interpretation. In addition, the latter could provoke public 
alarm without need.  

The last two sentences of objective (c) of the Proposed Guides seem to 

imply that, regardless of the reactor type or design or of the inter

relationships between population distribution and density, special safety 

developments, and distances, power reactors can never be located in or 

very near large cities. Further, it is implied that the Proposed Guides 

are not adequate in some cases. Since it is believed that these impli

cations should be avoided, it is suggested that the last two sentences 
in objective (c) be deleted.  

It is recommended, therefore, that the basic objective in the establish

ment and use of the Proposed Guides be stated as: 

"Serious injury to individuals offsite should be avoided and the 

exposure of large numbers of people in terms of total integrated 

population dose should be low, if any unlikely, but still credible, 
accident should occur." 

AEP: The proposed guides represent in one respect a desirable improvement over 

the proposal published by the AEC two years ago and on which I commented 

in my letter to you of August 21, 1959. They establish upper limits on 

the radiation dosages to which members of the public should be exposed 

in the event of an unlikely but still credible nuclear incident. This 

feature of the proposed guides will, I believe, prove helpful to the 

industry. But I continue to find the proposed guides disappointing in 
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their emphasis qn isolation and population factors, and particularly in 
their failure adequately to stress the relationship between these factors 
and the engineering design and safeguards of the particular reactor 
facility.  

While there would be some advantages to the nuclear power industry in 
having a set of reactor site criteria which could be applied as a rule 
of thumb to all reactor concepts, this cannot be the case as long as 
reactor concepts are in different stages of development, have different 
accident potentials, and may have altogether different engineering 
safeguards. We need to bear constantly in mind that engineering 
safeguards can often compensate for unfavorable site characteristics.  
We must be extremely cautious that in our zeal to assure the safety of 
the public we do not penalize those reactor concepts for which the 
technQlogy is well-known and those facility designs which are conserva
tively engineered by establishing site criteria which meet the require
ments of less well-known concepts of less conservative designs. We must 
be careful also in establishing site criteria not to freeze site require
ments on the basis of today's knowledge and technology. Until we have 
more knowledge and experience with nuclear plants, we must necessarily 
be conservative in evaluating the likelihood of serious accidents and 
in our calculations of radiation exposures that might result. At the 
same time site criteria need to be flexible enough to allow for growth 
in our knowledge and experience. Assumptions about accidents and their 
consequences which prudence requires us to make today are likely in time 
to prove either unrealistic or too conservative.  

Statement of Considerations. Subparagraph (b) of this statement should, 
in my opinion, be deleted. It implies that even after all credible 
accidents have been considered, some further factor of conservatism of 
undefined proportions needs to be applied to site evaluations against 
the contingency that a "more serious incident not normally considered 
credible" might occur. It requires that reactors be so located in such 
event that "the number of people killed should not be catastrophic." 

The wording of subparagraph (b) is unfortunate and may give rise to 
unjustified public apprehensions. But the main difficulty with the 
subparagraph as a statement of objectives is that it is so lacking in 
definition as to be unworkable. I see no alternative in evaluating 
reactors and their location than for experts to come to conservative 
conclusions as to the types of accident which might occur, including the 
maximum nuclear incident which is plausible enough to warrant consider
ation, and to base their safety determination on this judgment. The 
proposed guides will in practice provide very little guidance if licensing 
officials are expected to apply some further undefined margin of safety 
in order to take care of unidentified contingencies which technical 
experts do not consider credible.  

I suggest deletion also of the last sentence of subparagraph (c). The 
preceding sentence states that the Commission is considering establish
ing, for large population centers, lower limits on maximum dosages than 
those contained in Section 100.11; if so, it is entirely appropriate 
to advise potential licensees of this fact. It does not follow, however, 
as stated in the last sentence, that this will necessarily result in
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greater population center distances than suggested by the proposed guides.  

Engineering safeguards and other considerations may more than offset 

distance factors. In any event, the potential dosages td which population 

centers might be subjected,- and not arbitrary distances, should be the 

determining consideration.  

BECH: We believe that the formulation and publication of criteria by the 

Commission is useful to industry and encourage the Commission to continue 

this effort.  

We believe that the general form and approach used in the proposed 

criteria is logical and of value to those contemplating the construction 

of nuclear power plants. Such a guide will be of most use at the time 

that reactor types, alternate sites and general engineering features 

are under consideration. The Criteria must recognize the importance of 

the protective engineering features which will or can be incorporated into 

the design without at the same time requiring engineering details which 

will only be available at the time of preparing the definitive design.  

The Criteria should also be sufficiently flexible to take account of 

experience and new data as these are developed.  

Site selection is a major factor in the initiation of new nuclear power 

plants, which in turn, is generally recognized as an important national 

goal. The modifications which we suggest are intended to allow for future 

improvements through design and operating experience and to avoid public 

dispute on the intent of the proposed guide.  

We have worked closely with the Atomic Industrial Forum Reactor Safety 

Comnittee and wish to indicate our support and approval of their recom

mendations.  

WEST: Westinghouse has participated in an Atomic Industrial Forum group which 

studied the proposed guides. This group has prepared a redraft which was 

forwarded to Mr. Harold L. Price by Mr. W. Kenneth Davis on June 6, 1961.  

The information submitted in this letter and its enclosures are consistent 

with Westinghouse views on the subject and we will make no further comment.  

"APPA: I would like to note that the Commission's efforts to develop industrial 

process steam reactors also appear to raise questions about the consistency 

of AEC's proposed guides on site criteria. As you know, it is not eco

nomically practical to transmit steam for long distances. In most cases, 

it is necessary that the industrial plants using process steam be located 

closely around the steam-producing plant. The Comnmission's distance-from

population criteria for reactors seem to us incompatible with the Com

mission's expenditures of time and money for the development of process 

steam reactors. This seeming incompatibility raises the question of 

whether the Commission intends to modify its reactor site criteria in 

order to enable process steam reactors to be used and, if so, what such 

modifications would mean in respect to future power reactor site criteria.  

A statement of general Association policy on atomic power adopted by our 

Board of Directors in 1956 stated that "the atomic power industry and 
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related activities should be regulated with scrupulous care and impartiality 
to protect at all times the public health and safety." Consequently, we 
would support whatever site criteria are necessary to safeguard the public 
health and safety.  

At the same time, the great majority of local public power agencies are 

municipally owned systems, and so the Association hopes that the site 

criteria for nuclear power plants will not make it economically impossible 
for large numbers of the municipal systems to utilize nuclear generating 

units when they are developed to the point of economic practicality.  

There seems to be some conflict between these two positions. The Com

mission's proposed site criteria require nuclear power plants to be 
located some distance from the edge of a populated area, and for municipal 

power systems this distance requirement introduces costs and operating 

problems which in many cases would be prohibitive.  

These distance requirements may well be necessary and prudent during the 

present developmental phase of power reactor technology. However, they 

should be recognized and established as criteria for this phase, and not 

regarded as necessarily establishing the pattern for nuclear power plant 

location for all time. Recognition of this fact might diminish consider

ably the concern with which many view the current and proposed require

ments for locating reactors some distance from large or concentrated 
populations.  

From our standpoint it would be most unfortunate if the proposed site 

criteria led to a conclusion at this time that nuclear power plants will 

always be impractical for those many municipal systems which cannot afford 

to locate their generating units a long distance from the edge of the city.  

We would hope that by the time economic plants have been developed, the 

technology would have advanced sufficiently to allow some easing of the 
distance criteria.  

We recommend, therefore, that the AEC site criteria guides state ex

plicitly that the criteria are those necessary or desirable during this 

developmental period -- that AEC will continue efforts to develop plants 
which are inherently safe enough so that -at some future time distance 

from population may be less important -- and that the criteria therefore 

are subject to change in the future as the technology evolves and as 

further experience is gained in the design, construction and operation of 
nuclear reactors.  

The lack of population control in the vicinity of a reactor once the 

site has been approved and the license -issued, and the seemingly different 

philosophies which AEC applies to stationary and civilian ship reactors 

appear to us to raise basic questions about the site criteria applying 

to the proximity of reactors to population. In raising these questions, 

we do not mean to imply that we are opposed to the separation of reactors 

from population centers. We do believe that whatever criteria are 

applied should be reasonably clear, consistent and enforceable.
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ACRS: This is the second attempt to write a suitable set of guides on the subject 
and, even in this case, the Committee is strongly of the belief that this 
document whould be treated only as flexible guides. The difficulties which 
have beset this one attempt serves to point out the folly of early regu
lation of the technical aspects of reactor safety without laying the 
preliminary groundwork.  

You will note also that the document recognizes tacitly that the ACRS and 
the AEC as a whole are not as yet completely willing to trade distance 
for engineering design. This is a reasonable position at this stage in 
the development of the atomic energy industry and in view of the projected 
future population growth.  

The intent and desire of the ACRS is that this be a very flexible document 
and that deviations from this document should be allowed in cases where an 
applicant can show that his design or his siting of the reactor leads to 
a safe situation. In fact, the ACRS would like to encourage applicants to 
come in with deviations in those cases in which they believe that a valid 
reason for deviation exists. It also recognizes the need for differentia
tion between reactor types, uses, and method of operation. For instance, 
the differences between test and power reactors can be considered in this 
way. Let me emphasize again that the ACRS is very anxious that the industry 
as a whole be governed by a flexible guide which will permit growth and 
development of the industry in a most natural and straightforward manner.  
We deplore the present tendency to state in the form of precise regulations 
technical matters which, if defined legally, become completely unacceptable 
technically.  

In connection with the development of these site criteria, it is interesting 
to point out that the atomic energy industry itself has a somewhat schizo
phrenic approach to the subject. On the one hand, they would like, and in 
fact some members of the utility industry insist upon, guidance in the 
selection of sites in a simplified form such that they can, with some 
surety, take- options on land and develop sites unobtrusively so that real 
estate exploiters will not take advantage of the situation. This is an 
understandable motive and one with which the ACRS is very sympathetic. At 
the same time, other members of the reactor community, and in fact in some 
cases even the same members, are anxious that the site criteria not be too 
restrictive so that they will be able to develop new sites which may be 
closer to major population centers. It is difficult, if not impossible, 
to state a simple, straightforward set of guidelines with numerical values.  
without at the same time making these rather flexible and quite restrictive.  
Therefore, it is and has been the ACRS position that this proposed regulation 
should be viewedas a guide and not, in a true sense, as a regulation.  

GE: General Electric welcomes the development of site criteria as a useful step 
in the direction of making reactor regulation more predictable and less 
burdensome. Reactor regulation must move in the direction of standardization 
in order to avoid becoming a major bottleneck when a significant fraction 
of all new power plant additions will be nuclear. We recognize that the 

transition from the present pattern of regulation on a case-by-case review 
basis to regulation by standards must come gradually, and that regulation 
by standards cannot completely supplant individual review. Preservation
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of flexibility in the regulatory process is of great importance, particularly 
at the present stage of the nuclear business. However, the need for flexibility 

,.should not let us lose sight of the crucial importance of developing standards.  

Because the development of standards is a difficult and time-consuming task, 
it is desirable to start now.  

We fully concur with the statement of purpose in Section 100.1 of the Com

mission's proposed site criteria that "it is not possible to define such 

* criteria with sufficient definiteness to eliminate the exercise of agency 

judgment in the evaluation of these sites .... " Nonetheless, the issuance of 

site criteria now can accomplish two useful purposes. First, they should 

* enable a utility contemplating the construction of a reactor to make at least 

a preliminary determination whether a proposed site is likely to be acceptable 

for a reactor designed with customary safety features. In the favorable case, 

such a preliminary determination should be possible without extensive 
engineering work and prolonged consultation with AEC. A negative indication, 

on the basis of the site criteria, should not be regarded as conclusive. It 
would, however, mean that detailed engineering work and consultation with AEC 
would be necessary before it can be determined whether the site is or can be 

made acceptable, because of the range and variety of engineering features 
which may be available to compensate for site deficiencies.  

The second purpose which would be served by issuing site criteria of admittedly 

limited value would be to provide a basis for their development and improve

ment. In the regulatory area, as well as in the technical area, much 

"development work" is required. In both areas, actual experience is likely to 

lead to the fastest progress.  

To permit the site criteria to be improved in the light of greater knowledge 

and experience, periodic revision should be required. Such revision should 

take place at intervals no greater than two years. We regard the inclusion 

of such requirement for periodic revision to be of the greatest importance.  

We endorse the development of site criteria and agree that criteria should be 

published at this time. The criteria should provide for periodic revision.  

We welcome the recognition by the Commission of the limitations of site 

criteria: published criteria cannot eliwinate the exercise of agency 
judgment.  

ARF: We have no objections to the proposed regulations.
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II. Specialized Comments 

MA: It is assumed that these siting guides were also not intended to apply 
to nuclear ships. If this assumption is correct, it is requested that 
an amendment be made to the notice of February 11, 1961, to the effect 
that the SAVANNAH is not subject to these criteria and that the guides 
are intended for land-based reactors only.  

Otherwise, since the Commission has applied certain parallel procedures 
for licensed reactors to the SAVANNAH, the public may very well assume 
(at the forthcoming public hearing, for instance) that the proposed 
guides would also be applied.  

TOAEC: The reactor site criteria guides that were issued by USAEC February 10, 
1961, under press release No. D-38, have caused quite a reaction among 
the Japanese concerned with the development of atomic power. They are 
particularly concerned about the numbers given in the table on the last 
page wherein exclusion distances from population centers are recommended.  

The general consensus has been that if these criteria were applied in 
Japan, they would be very hard pressed to find any suitable sites for 
the type of power reactors that they plan to build.  

DFAI: (Note: The following was submitted by AI. It is a partial translation 
from the German Newsletter "Deutscher Forschungsdienst," April 5, 1961, 
pp 68, 69.) 

An appendix to the ground rules gives a table which contains distances 
up to the boundary of the "exclusion area," the "low population zone," 
and the "distance to cities," calculated under certain assumptions 
considered as normal and determined according to the thermal output of 
the reactor concerned. Accordingly, a nuclear power plant of 200 elec
trical megawatts would not be allowed closer than 20 km (abt. 14 miles) 
to the boundary of a population center of even not more than 20,000 
inhabitants. Since no reactor operator wants to dispense from the 
outset with the possibility of a future increase of the plant output, 
as is common practice also for conventional power stations, the safety 
distance of the site would have to be enlarged right from the begin
ning. It would mean a job for a population statistics expert or geo
grapher to find areas in Europe with a minimum distance of 20 k" away 
from the nearest population center of 20,000 inhabitants, while at the 
same time meeting the natural requirements for the construction of a 
nuclear power plant, e.g. cooling water availability, connection to 
high-tension grid system, etc. In this context it should be emphasized 
that according to the AEC proposal such site criteria will be applied 
only to proven reactor systems, whereas reactor of a more novel design 
should be put up only in remote areas, according to American standards.
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In view of the fact that in the Federal Republic of Germany - because 
of the lack of own experience - people have to resort largely to re

sults developed in the United States, and considering further the gen
eral tendency here to adopt American precautions regarding radiation 
protection and reactor safety in a more stringent rather than a more 

lenient interpretation, then an almost frightening outlook will result.  

If the new proposed ground rules of the AEC were to become obligatory 
in the U. S., and were subsequently taken over by the EURATOM signator

ies, it would prove difficult to pinpoint any suitable site at all for 
larger nuclear power plants.  

similar 

Once before, a&'Notice of Proposed Rule Making" issued by the AEC in 

May 1959, along~lines met with surprisingly strong echo and criticism.  
At the time, the said publication provoked comments from about one 

hundred interested parties whose rejection of the site criteria was 
almost unanimously supported by the argument that - if the proposed 

rules were enacted - this would entail a serious obstacle to the fur
ther development of uses of nuclear energy. Moreover, it was too 

early yet to set up any specific criteria and consequently the ground 
rules would be bound to base largely on assumptions, since experimental 

or practical experience had not been available in the past. Uow the 

AEC appears to be of the opinion that such experience has been accumu

lated meanwhile. There is reason to believe already at this stage that 

the new attempt to spell out and lay down a procedure for firm princi
ples to determine proposed reactor plant sites, will meet with the same 

reactions as previously, during the 120-day period when objections may 
be raised.  

In any case, also we in the German Federal Republic will have to deal 
with these concepts and principles in a serious and thorough manner.  

Primarily, we will have to make sure that in this field no proceden

tial decisions are taken which will jeopardize a continued growth of 

the German nuclear industry, where there is no genuine need for such 
decisions.  

ORNL: The application of this criterion to mobile reactor installations is 

much more than just an academic question since the advent of nuclear

powered shipping. Whatever the motives may be for permitting a nuc

lear-powered military or merchant vessel to sail into populated harbors, 

the AEC will be called upon to define the relative hazard in terms of 
the site criteria which it has established for stationary reactors.  

If it is indeed essential to public safety that nuclear reactors not 
be located near populated areas, then it is likewise essential that 
nuclear merchant ships not be permitted in populated harbors. The 

feasibility of nuclear ship propulsion can be proven just as well 

operating from a Yorktown area as can the feasibility of a stationary 

nuclear power plant at an isolated location.  

An examination of the ultimate hazard from the NS Savannah has led us 

to the conclusion that the Savannah nay be safely operated in a popu

lated harbor. With comparable containment provisions, it would appear 

likely that any stationary nuclear plant could be situated in as close 

proximity to a population center with no greater risk to the public.



In view of the relative hazards of stationary and ship nuclear plants, 
together with the stated Navy and Maritime programs for .their nuclear 
vessels, one may well ask what ground rules are nuclear ships to be 
judged by and why. Although Navy vessels may be dismissed from fur
ther consideration here on the grounds that national defense may just
ify some risk, the NS Savannah cannot.  

The use of the population exposure concept rather than the questionable 
derived concept of a "population center distance" resolves the problem 
for mobile reactors and at the same time properly identifies a basic 
element in reactor hazards evaluation. Thus the NS Savannah may safely 
enter the New York Harbor because both the maximum individual exposure 
and the total population exposure which would result following the inca 
are acceptable. In a similar manner, these two conditions may be sat
isfied for any reactor in any location unless the ground rules for 
credible accidents are to be changed (see below) 

JAIF: The proposed guides on reactor site criteria published by the United 
States Atomic Energy Commission on February 11 this year has brought 
about a great deal of repercussion among the related quarters of the 
Japanese industry.  

We consider that it is now a sort of world wide common sense that in 
the field of nuclear energy even domestic legislations cannot be made 
without influencing or being influenced by the situation abroad.  

It is recalled that during Diet deliverations on the legislation of 
Atomic Hazard Indemnity Law in Japan some number of comments were 
offered by the United States, - an example of such a prevalent common 
sense. No doubt, such comments were accepted by us as useful instru
ments in formulating more fitting law in that field.  

It is in conformity with this approach that we are this time offering 
our comments on the proposed regulation.  

It is imagined that the approach of the proposed regulation, if enacted 
as it is, will most probably be applied to Japan mechanically so that 
only very little room will be left for flexible working mechanism.  
This is told from the past experiences. Then, it is easily imagined 
that undue importance will be impressed upon the mind of general public 
over the population-distance relations, without allowing considerations 
for reactor design and environmental conditions which per se have a 
great deal to do with siting evaluation.  

Traditionally, there is found in Japan a trend to claiming that such 
criteria should be severer than the most severe ones, - an inclination 
justifiably arising from the people's sentiments over safety of nuclear 
energy forged through experiences of atomic explosions in and out of 
Japan.
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We are, as you know, working on a program to introduce U. S. type nuc
lear power plants. If such criteria as proposed by the AEC should 
come to have practical, if not legal, effects on the minds of general 
public, the program will have to be affected and the cooperative rela
tions between Japan and the U. S. nuclear industries would be greatly 
Jeopardized.  

The regulation formulated in the United States which takes leadershin 
in the related matters has a deen effect gn Japan, It has been extremely 
difficult in Japan to secure a land of wide area for reactor site due 
to her high population density, and at the same time with frequent dan
ger of earthquakes the site problem has been the target of heated argu
ments with respect to reactor installation. Research and its findings 
in the United States which leads the world in the field of reactor 
development are apt to be promptly employed in such arguments. The site 
problem is not free from this, either.  

It would, therefore, be an unavoidable sequence that the site criteria 
of our country will be greatly influenced by that of the United States 
if it has been effectuated as regulation.  

In the light of the above, we earnestly wish that the proposed regu
lation, taking into full consideration the basic approach to site cri
teria we will explain in B of this comments, would be made more flex
ible, easier to be utilized by designer, constructor and operator of 
reactors and would employ more difinitive expressions so as not to 
create any misunderstanding on the part of the general public.  

APPA: There seems to be another inconsistency, as far as remoteness from pop
ulation is concerned, in the Commission attitude in respect to nuclear
powered civilian ships, which the Commission and the Maritime Adminis
tration are attempting to develop. If such ships are to be of practical 
use, presumably they will have to enter populous harbors on a regular 
basis, and this implies a different policy for mobile reactors than for 
stationary reactors despite the greater possibilities for accidents with 
the former.  

To illustrate the point, if one applies the examples cited in Appendix 
"A" of the proposed criteria to the 70,000 thermal kilowatt U°S°S.  
Savannah reactor, it should be surrounded by a controlled exclusion 
area of more than 800 feet in radius and by a "low population zone" 
about 1.6 miles in width, and should remain at least 2.1 miles from 
the outer edge of any large city. Obviously, no such requirements are 
contemplated.  

I recognize that the Savannah has been designed and built with special 
features to enhance the inherent safety of the power plant and, further
more, that a ship would be in port and near population only intermittently.  
Nevertheless, the Navy apparently believes that its nuclear-powered ves
sels, also designed for maximum safety, require special operating limit
ations. Last year, Admiral H. G. Rickover testified that the Navy has 
been issued orders that "there must be an actual military or national 
necessity before a nuclear ship can go into a populated harbor."
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It is not clear why the Commission should have what seems to be a dif
ferent attitude toward distance from population for civilian nuclear 
ships than it does for stationary reactors.  

JAPC: The proposed regulation has been drawing a great attention in Japan 
from the general impression the readers receive therefrom.  

Japan is densely populated, and, therefore, it makes exceedingly dif
ficult to procure land of wide area, and additionally Japan is con
stantly jeopardized to the danger of earthquake - all these leading 
to hot argument in selecting the site of reactor. Under such circum
stances prevailing here, it is very likely to see any result of re
search or survey made in the States, who is the leader internationally 
in the field of reactors, promptly quoted in these arguments, thus to 
impose a great influence on siting decision. The present proposal of 
the Atomic Energy Commission was to set various quantitative levels 
for siting, and, therefore, influence it would exert will be exceed
ingly great in Japan. Quantitative regulation may be desirable to be 
set forth for siting but only when such has been found reasonable in 
a sense that it would thereby simplify the procedures for actually 
selecting the site.  

However, if any quantitative regulation is forced to be executed at 
this present stage of development, it would encounter with many con
tradicting disputes. It would be intrinsically unreasonable to incor
porate all the complicated conditions involved in the reactor character
istics, safety/protection design and surrounding conditions into a 
quantitative unitary standard, and, therefore, if one should yet try 
to enforce it, then it would inevitably make him to seek after the 
theoretical upper limit whereby he must cover all the cases of hypo
thetical accident. The present proposal as published by the Atomic 
Energy Commission looks to be the same representing accident very near 
to such upper limit. When the fact that progress is actively rolling 
on in developing reactors and particularly existing reactors that have 
been improved in the safety design are considered, it can not help to 
regard the regulation as proposed to be too rigidly unitary and unpra
cticable. Because of the great influence interxi&tionally the United 
States withholding in the nuclear field, it is almost definite that 
Japan's standard for the site selection will be considerably affected 
thereby.  

Based on the above notion, we wish most earnestly that the Atomic 
Energy Commission would fully consider our basic concept of site cri
teria presented hereunder and moderate the proposed regulation to be 
more flexible. In case our impression so received is found to be dif
ferent from what truly intended by the Commission, then we wish that 
you would express the regulation in more plain manner so that the 
parties affected would not be led to any misinterpretation.
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Should these figures of exclusion area, low propulsion zone and popu
lation center distance as appearing in the Appendix "A" be adopted for 
granted, it would eventually make it practically impossible to find a 
site in Japan for installing any U. S. type reactor.  

For the above reason, in view of the fact of the great influence the 
Proposed Regulation is very likely to impose on Japan, we wish most 
earnestly the Atomic Energy Commission authority would re-consider the 
following matters.
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III. COMMENTS ON MULTIPLE REACTORS AT ONE SITE:

LADWP: Is the power level to be used for determining distances for population 
the total power level of all nuclear units on site or only the power 
level of the largest unit? 

FPB: We would appreciate it if you could specify for us whether the power 
levels given are for a single reactor or for the entire nuclear in
stallation which may comprise several reactors.  

In the majority of multiple reactor installations, the reactors are 
generally located at some distance one from the other. What policy 
would be envisaged by the A.E.C., however, in the case of two or more 
reactors located in the same building, as planned by the British at 
the Sizewell nuclear station? 

ASA: Where more than one reactor is located at a particular site, the ther
mal rating used in hazards calculations pertaining to the total instal
lation should lie somewhere between the thermal rating of the largest 
single reactor and the sum of all reactors present. If there is neg
ligible possibility that an accident in one reactor could cause an 
accident in another at the same site, then the thermal rating of the 
largest single reactor should be the value used in hazards calculations.  

AI: The Proposed Guides are not clear as to the manner of evaluating a site 
at which more than one reactor may be located. Since site criteria are 
to be based on the consequences of an unlikely but credible accident, 
not the probability of the accident, it is recommended that as to each 
independent reactor there must be reasonable assurance that any maximum 
credible accidental release would not exceed the maximum radioactivity 
release established for the site. If an incident in a reactor at the 
site may initiate an incident in any one or more reactors at such site 
or if two or more reactors are otherwise mutually dependent, there must 
be reasonable assurance as to the interrelated complex that any maximum 
credible accidental release would not exceed the maximum radioactivity 
release established for the site.
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IV. COMMEM S ON "SCOPE" (100.2):

AERP: The flat assertion in paragraph 100.2 that "This conservatism will re

sult in more isolated sites" may be too categorical. If "more isolated 

sites" refers to the figures given at the end of Appendix "A" the state

ment is misleading since the remoteness of the site will depend on the 

safety factors built into the facility and also may depend on whether 

the novelty of the facility is such that it is quite likely to be more 

safe than existing facilities. This minor difficulty could be over

come if the word "may" is substituted for the work "will." 

ABA: A list of reactor types to which the Guides do not apply should be 
included in a revision of the Guides. Eventually separate Guides 
should be wirtten for each such reactor type. Test reactors should 
be excluded from the present Guides rather than being combined with 
power reactors.  

AI: With the inclusion of the words "for construction permits and operating 

licenses," paragraph (a) of this section indicates that the Proposed 

Guides would be applied to the demonstration of the adequacy of the 

site before and after construction of a facility in accord with an AEC

issued construction permit. Since under our recommendation site eval

uation will establish design criteria, site approval is necessary 

prior, and only prior, to the beginning of construction. Further re

views would be concerned with the demonstration that the reactor had 

in fact been built to the design criteria established for the approved 

site. Thus the. Guides should apply only to applications for constru
ction permits.  

This section of the Guides discloses that the "site" criteria therein 

contained must be applied more conservatively in the case of novel and 

unproven reactors. On the other hand, the guides we propose are directed 

to site evaluation, independent of any proposed reactor, and so can be 

applied without variance to any site being considered.  

We also cannot agree with the inference apparent in this section and 

-" instinct in the Commission's concept of a population center distance 
that conservatism in the building of reactors and geographical isola
tion of reactors are analogous. We submit that the key to conservatism 
in this field is reactor design, not reactor location.  

AEP: The second paragraph of Section 100.2 states that the proposed site cri

teria should be applied with "additional conservatism" to reactors which 

are "novel in design, unproven as prototypes, and do not have adequate 

theoretical and experimental or pilot plant experience." Conservatism 

in this instance is equated by the proposed guides to additional isolation.
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I certainly do not argue with the principle that we ought to be con
servative about unproven reactor types. The conservatism should be 
applied, however, to the safeguards which need to be incorporated in 
the reactor facility and to the analysis of the probability and con
sequences of an accident, and not in some unrelated manner to the 
determination of site distances. If the reactor is unproven, and com
pensating safeguards are not provided, it may well be necessary to 
take into account types of accidents which can be ruled out for other 
concepts. Similarly, if an unproven reactor is thought much more 
likely to produce a serious incident than other concepts, it would not 
be unreasonable for AEC to cut back the radiation limits to which the 
public might be exposed simply on the grounds of greater probability 
of exposure. The important thing is that the hazards potential of the 
facility be carefully explored by competent technical personnel before 
coming to a judgment about the site.  

The net result of applying "conservatism" to the reactor hazards eval
uation may, in a given case, produce the same net result as an effort 
to apply such conservatism directly to site distances. But the dif
ference in approach is important. The first approach assures that site 
requirements will in the end be controlled by technical considerations 
and will reflect the discipline of a careful examination of the poten
tial hazards of the reactor facility in question. The danger in the 
second approach is that site requirements will be established on the 
basis of arbitrary rules not tied to specific technical considerations 
or safety analysis.  

I suggest therefore deletion of the second paragraph of Section 100.2.  
Instead, I would incorporate elsewhere in the proposed guides the con
cept that conservative assumptions may have to be made about potential 
accidents and releases of radioactive material for unproven reactor 
types. The converse of this principle should also be stated, i.e., 
that as we come to have more knowledge and experience with established 
reactor concepts, we can reasonably expect that assumptions about the 
probability and consequences of accidents need be less conservative 
than at present.  

I also suggest that the first paragraph of Section 100.2 be revised to 
refer to applications for "facility licenses" instead of applications 
for "construction permits and operating license." Those familiar with 
AEC licensing procedures will realize that an applicant files simul
taneously, at the beginning of his project, for both a construction 
permit and an operating license, and that AEC's formal site review 
takes place at this time. Those not familiar with AEC licensing pra
ctice may assume that AEC intends two site reviews -- one at the con
struction permit and one at the operating license stage of licensing 
proceedings. AEC should not, of course, be precluded from taking a 
second look at the reactor and its site at the time of the operating 
license if technical knowledge or other circumstances have altered 
markedly since the issuance of a construction permit. But AEC's in
tention should be to settle the matter of site approval at the con
struction permit proceedings.
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BECH: We believe that this Criteria should be restricted to power reactors 
since the technical and economic considerations for testing reactors 
are substantially different.  

Section 100.2 of the proposed criteria implies that reactors which are 
novel in design are necessarily less safe than conventional reactors.  
Some novel devices or plant concepts may increase plant safety despite 
the lack of experience with them. Also, this section states that the 
only compensation for reactors which have relatively unproven safety 
features is greater isolation. We consider that design precautions 
can substitute for greater isolation and these should be given full 
consideration.  

JAPC: In this case, it is almost unconceivable to expect that reactors more 
than one unit would result simultaneous accidents, therefore, no need 
involving to pay any consideration, for such accidents, and, therefore, 
the reactor capacity fundamental for evaluating the public hazard 
should be sufficient to be at the value equivalent to the largest 
reactor capacity installed therein. We wish a clear note to that 
effect be added thereto.
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V. COMMENTS ON "DEFINITIONS" (100.3):

'U Pa.: Problems arise in connection with reactor location and land use con
trols. The proposed criteria require nearly a square mile of land 
around large size reactors. Must this land be owned in fee simple by 
the reactor operator? If not, how is the use of the land to be con
trolled so as to prevent subsequent development? Should not the regu
lations prescribe the type of ownership or control required in the 
exclusion zone?. If ownership is required, can any agency other than 
a government agency acquire such a large tract of land within the 
environs of any metropolitan area in the eastern half of the United 
States? Are the costs of local acquisition likely to be so high as 
to economically prohibit the location of such facilities in such 
areas? Are transmission losses low enough so that it is economically 
feasible to go further out and accept the higher costs of transmission? 

ASA: The meaning of "full control of the reactor licensee" should be clari
fied. "Full control" could be defined as authority to determine all 
activities on the area including exclusion or removal of personnel or 
property from the area.  

The "nearest boundary of a densely populated center" is difficult to 
establish. A clear definition of what constitutes such a boundary 
should be included. We feel that ultimately a man-rem type of criterion 
may be established, making this definition unnecessary; however, we do 
not suggest delaying the issuance of the Guides until such a criterion 
is established.  

AI: We recommend, rather than defining a population center in terms of its 
boundary, such a center is better defined in terms of an area with a 
population density in excess of 5,000 residents per square mile, con
taining more than 25,000 residents.  

JAPC: See JAPC comment in Chapter 7 of this document on "Determination of 
exclusion area, low population zone, and population center distance."
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VI. COMMENTS ON "FACTORS TO BE CONSIDERED WHEN EVALUATING SITES (100.10): 

ORNL: The guide lists geological and hydrological considerations among 
the factors which are considered by the AEC in evaluating a site 
and states that special precautions must be taken if reactors are 
located where "radioactive liquid effluents might flow readily into 
nearby streams or rivers." Inasmuch as most all power reactors will 
be located on the edge of water which is employed for cooling in the 
plant, the potential exists for released activity to escape into the 
water. It would be desirable to identify maximum acceptable concen
trations in the river water which should not be exceeded for such an 
event. Some clarification of the expression "flow readily" would be 
in order, and it may be anticipated that the reactor designer would 
then be able to provide a liquid-waste system with satisfactiry safe
guards. In many instances, it would appear that the greatest river 
contamination may result from a heavy rainout at the time of the maxi
mum credible accident. The extent to which this should be considered 
and the limiting ingestion exposures (and the basis for their deter
mination from river concentrations vs time data) should be indicated.  
Geological considerations appear to be a second order effect, except 
to the extent that they have a bearing on the rate of movement of es
caped activity through the soil.  

NYDH: It is suggested that the proposed guide include an evaluation of land 
usage such as industrial, agriculture and public watershed areas.  
Such factors would be of public health importance affecting larger 
areas and other population groups due to ground deposition of radio
active materials.  

SOC: We view with concern the Site Evaluation Factors (Sec. 100.10), espec
ially as they are interpreted by example in Appendix "A" of the pro
posed regulation. This approach appears to minimize the possible con
tributions to safety by advances in design, and to maximize the value 
of isolation. We believe this approach unrealistically undervalues 
scientific and engineering skill, both present and future.  

.Our direct interest derives from our research programs aimed at dis
covering and developing applications of nuclear radiation and nuclear 
heat for chemical and petroleum processing.  

We are hopeful that this effort will lead to important methods of pro
ducing goods and services. To realize the potential of nuclear radi
ation and nuclear process heat in the petroleum and chemical industries, 
optimal integration with existing manufacturing complexes almost cer
tainly will be imperative. Our nation's most favorable locations for 
process industry already have been identified and developed because of 
natural advantages such as availability of raw materials, water and 
transportation. These locations, for obvious reasons, have in turn 
become major population centers. Even if a few locations can be found 
which now meet the requirements of the proposed reactor siting regula
tions, and which are endowed by nature with the other requirements, 
installation of major manufacturing facilities will be followed very 
promptly by the rapid population growth so natural to such centers.



We urge reconsideration of the proposed siting regulations, especially 
as exemplified in Appendix "A". We believe that regulations permitting 

reasonable regulatory and judicial interpretation in terms of design 

safety, together with the population density and physical characteris
tics of the site, are imperative if the major peaceful uses of the atom 

are to be realized in the United States.  

ConEd: Greater emphasis must be given to the effect of engineering design on 
distance requirements.  

JAIF: The proposed regulation places undue emphasis on distances, without 
giving sufficient considerations to technical features of reactors 

such as safety devices. The distance limitation illustrated in 

appendix "A" may be applied to some cases but not to all.  

It appears that full consideration is not given to additional safety 

devices to be incorporated by safety designs or reactor's technical 

features which will naturally be resorted to in attempting to install 

a reactor in a site which would otherwise be unacceptable. Such an 

undue weight on distance has a danger of giving a misled impression 

that the USAEC does not consider safety designs of a reactor to be a 
more important factor.  

It is feared lest reactor operator and designer should loose any in

centives to examine and work out such a safety device as to meet the 

given conditions of the proposed site. We, therefore, hope that im

portance of technology and designing be incorporated into the regula

tion as the major factor for reactor safety.  

MNPC: It might possibly be helpful in making this point a little clearer if 

some of the factors affecting a specific site which should be evaluated 

and considered, but which are not included in the assumed figures of 
the example or presently stated in the Guide, were added to the siting 

factors outlined in the Guide itself. What we are suggesting is that 

the Guide should include as other important siting factors in addition 

to those now mentioned the necessity of considering and evaluating 
wind diversity, forced and natural cooling, etc. It might perhaps also 

be well to include the fact that the manner of operation of a plant 

could be a factor in determination of the site suitability.  

AI: The second sentence of Section 100.10(b) (3) stipulates that "Unless 

special precautions are taken, reactors should not be located at sites 

where radioactive liquid effluents might flow readily into nearby streams 

or rivers or might find ready access to underground water tables." 

Effluent discharge should not be based on zero as a criterion. Such a 

criterion would be inconsistent with 10 CFR 20, which permits the re

lease of radioactive effluents provided that specified quantities and 

concentrations are not exceeded. Furthermore, this statement is in

consistent with the primary purpose of these criteria which is to set 

forth guides for evaluating the hazards resulting from an accident
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rather than ordinary operations. Since it is believed these inconsis

tencies were not intended, it is recommended that this section should 

refer to quantities of effluents resulting from an incident which 

would exceed maximum radioactivity releases.  

AEP: Greater emphasis needs to be placed in this section on the relation

ship between engineering design, including special safety precautions, 

and the suitability of the reactor site. A particular site is safe 

or unsafe only in relation to the facility proposed to be located on 

the site and to the potential release of radioactive materials from 

that facility. Recognition of this principle is, of course, already 

reflected in the Statement of Considerations and, to some extent, else

where in the proposed guides. The point could be further emphasized, 

"however, through other changes in the wording and arrangement of Sec

tion 100.10. The order of the "factors to be considered" might well 

be reversed, so that paragraph (c) would appear first, in the interest 

of giving added emphasis to the importance of engineering design. The 

last sentence of paragraph (b), which points out that unfavorable met

eorological, geographical, and hydrological site characteristics can 

be compensated for by engineering safeguards, could equally be mde 

applicable to paragraph (a) relating to population densities and dis

tance from population centers. The last sentence of subparagraph (b) 

(3) could be revised to read: "If reactors are located at sites where 

radioactive liquid effluents might flow readily into nearby streams or 

rivers or might find ready access to underground water tables, special 

engineering precautions must be taken." This wording better reflects 

the fact that a reactor designer can through conservative design com

pensate for site characteristics which are less than those most 

desirable.  

BECH: Similarly, Section 100.10 tends to minimize the importance of plant 

design features among the factors considered when evaluating sites.  

The inherent safety features of the plant and the extra safety provi

sions provided in the design should be recognized as having equal im

portance as well as the starting point for any site evaluation. In 

fact, we believe that risks can be reduced more by design than by 

isolation.  

The statement in Section 100.10 (iii) on release of liquid radioactive 

effluents is in our opinion unduly alarming. It seems very unlikely 

that future inland sites can be found which have water supplies which 

are not used at some downstream point. Although contamination in the 

hydrographic area my be more persistent than atmospheric contamination, 

there is always ample time for warning before the water is used. We 

"would suggest "The plant design must provide reasonable assurance that 

radioactive liquid effluents cannot accidentally contaminate usable 

water supplies and prevent use of the water for long time periods. The 

provisions to prevent accidental releases as well as the importance of 

the potentially contaminated water must be considered."
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PEC: While I feel that there is a need for a reactor site criteria regulation, 
I am of the opinion that the proposed regulation is too restrictive and 
places too much emphasis on distance and does not give sufficient credit 
to engineering design features that will contribute to reactor safety.  

As one who had something to do with the original introduction of the 
idea of containment as a substitute for distance, I feel particularly 
that a criteria should much more clearly recognize the part engineering 
design plays. It seems to me that it is unwise to make this reactor 
site criteria regulation too definitive since each reactor site and 
each different type of reactor should be evaluated separately on the 

basis of the site characteristics and reactor concept and design features.

GE: Before commenting on specific features of the Commission's proposed 
site criteria, it is desirable to place site considerations into pro
per prospective from the standpoint of their contribution to reactor 
safety. One fundamental point is that the contribution which site 
considerations can make to the safety of the public is relatively small, 
when compared to the contribution made by engineering barriers to the 
release of fission products. The Brookhaven report estimated the pro
bability of a serious nuclear accident to be in a range between once 
in a hundred thousand and once in a billion reactor years. It is 
doubtful whether site conditions are likely to make a contribution to 

this low probability greater than one or two orders of magnitude, un
less reactors were located in areas more than perhaps a hundred miles 
from population centers.  

The suggestion that reactors be "located in the desert" is again re
ceiving some currency. A historical and an economic note are relevant.  
The reactors built during the first decade of the American atomic pro
gram were generally built in very isolated locations. In the early 
fifties it was decided that, with the addition of a pressure tight 
containment sphere, the SIR prototype could be built at West Milton, 
near Schenectady, instead of in the Idaho desert. This precedent was 

followed in locating the Shippingport plant near Pittsburgh. The 
principle that a contained reactor could be built near population cen
ters has been followed ever since. It is clear that the economics of 
electrical energy transmission are such that nuclear power plants can
not be built at great distances from the load centers which they serve.  
The costs of transmitting electricity one hundred miles have been esti
mated to be in the range of 0.6-0.8 mills/kwh. This is equivalent to 
between one-quarter and one-third of the total nuclear fuel cycle cost 
of a large power reactor which can now be built.  

The Anderson-Price Act, in effect, represents a Congressional judgment 
that reactors can be built sufficiently near population centers to 
make their use as power plants practical, and that it is consistent 
with the national interest to accept the remote, residual risk of a 
serious nuclear incident. It is obvious that a national policy of 
providing liability protection, for private reactors, on the scale of 
the Anderson-Price Act was only called for on the assumption that 
reactors were to be built close to population centers. This is fully
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borne out by the legislative history of the Anderson-Price Act. The 

Congressional judgment underlying the Anderson-Price Act provides the 

key policy decision for the establishment of reactor siting criteria.  

Starting out from the premise that reactors can be built near popula

tion centers, the question becomes: How near? Two separate but re

lated considerations are relevant. First, distance from population 

centers is likely to have an importance from the public acceptance 

standpoint, which may well exceed its significance from a technical 

standpoint. Second, it must be recognized that our present experience 

with large power reactors and their safety features is quite limited.  

Increased experience should result in a substantially higher level of 

confidence in the integrity of the engineered safety features. These 

considerations suggest that it may well be appropriate, for the next 

few years, to follow a siting policy which encourages the use of sites 

some reasonable distance from large population centers. As public 

confidence in the integrity of the engineered safety factors increases, 

the importance attached to distance can be progressively diminished.  

Recognizing the public acceptance value of distance, it is still highly 

desirable to use site criteria, which will make the most effective 

contribution to safety. As will be explained in some detail in Sec

tion IV below, we believe the arbitrary population center distance 

factor proposed by the Commission gives little assurance that the rea

ctor will in fact be located so as to reduce the probability of af

fecting population centers. We are suggesting instead an approach 

which combines distance, wind direction, and other meteorological and 

topographical conditions so as to enable site criteria to make the 

most effective contribution to the reduction of the probability that 

a nuclear incident will affect a population center.
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VII. CO*M ON "DETERMINATION OF EXCLUSION AREA, LOW POPULATION ZONE, AND POPU
LATION CENTER DISTANCE" (100.1i) 

UPa: If a reactor is located in what is now a low population zone and at 

the requisite minimum distance from a population center as defined in 

the criteria, what assurance is there, or what assurance should be 

required, that the low population zone does not subsequently become a 

"high population zone? Given the fact that urban population will dou

ble in the next 35 to 40 years (the investment life of a facility) and 

given a .10 to .25 ratio for future urban density to past urban den

sity, it is obvious that the geographical spread of urban areas will 

be of the order of at least four times that of existing cities. Under 

these circumstances, the distance of the facilities from population 

centers should be some function of a radius area ratio which would 

produce the minimum required distance at the end of the period of in

vestment rather than at the beginning. If this is not done, then con

trols over population density and urban growth in the intervening years 

are indicated. We have, at present, no measures for assuring such 

control over an extended period of time in metropolitan areas where 

zoning is administered by scores of local governments. Perhaps we 

could solve this problem by increasing the distances by a factor of 

25 times some annual rate of linear extension. The gravity model 

boys could probably devise such a formula.  

NEDH: With due regard to 10 CFR Part 100 Reactor Site Criteria, may I point 

out that the terminology under (c) "Population center distance" by 

definition is an unsatisfactory one, since it refers to the distance 

from the reactor to the nearest boundary of a densely populated center.  

Furthermore, there is no definition of densely populated. For example, 

there are many areas in our great cities where there are not 25,000 

residents, but there are hundreds of thousands of people during work

ing hours. I believe that this should be defined as follows: 

The population boundary distance means the distance 
from the reactor to the nearest boundary of an area 

containing more than 25,000 occupants per square 
mile.  

LADWP: What are the population .center distances to very large cities? Are 
"low population zone" and "population center" expressed in terms of 

* present population, or should the projected population ten or twenty 

years from now be considered? 

ORNL: One aspect of the siting problem which clearly should be considered is 

the population density near the nuclear facility in question. Some 

appreciation for the significance of the population density factor is 

intimated in the proposed guide by the designation of the "low popu

lation zone" and the "population center distance." However, nowhere
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in the guide is thereany definition Of a satisfactory basis for deter

mining how low the population exposure should be or any explanation of 

the "population center distance" (which seems to be quite arbitrarily 

established..) 

Actually the answer to the question of the acceptable population ex

posure is the key which can relate the hazards of mobile (eee below) 

as well as stationary power plants on a comparable basis. This can 

be done by requiring that the maximum population exposure not exceed 

some given predetermined value, in conjunction with the maximum expos

"ure level which is now proposed in the guide for establishing the 
"exclusion area" and the "low population area." (We believe that 

latter is better defined as the "evacuation area.") In practice the 

4total population exposure including persons beyond the "evacuation 

area," as well as those within the "evacuation area," could then be 

calculated for the maximum credible accident. Such an exposure has 

a real meaning in terms of the genetic dose to the population, and 

values in the neighborhood of several million man-rems have been sug

gested for a reactor maximum credible accident.  

A criterion which is based upon both a maximum individual exposure and 

a total population exposure not only protects the individual but simu

ltaneously protects the population as a whole. It seems apparent that 

such protection of the population is implicit in the attempt to estab

lish "low population zones" and "Population center distances," although 

it is never so specifically stated. It is most important to observe 

that the identification of the population exposure as a basic constitu

ent of reactor hazards assessment is but the first step in controlling 

the quantity in question.  

This criterion proposes the use of 300-rem thyroid exposure as a con

servative value which, by implication, is somehow equivalent to the 

25-rem whole-body exposure. We do not question the 25-rem wholebody 

exposure,°'but we do believe that the 300-rem thyroid exposure is too 

high. The highest value iodine exposure equivalent that we could just

ify at the present time would be 150 rem. This value is derived from 

the fact that the ICRP, NCRP and FRC each have recommended that the 

occupational exposure for the thyroid should be 30 rem/yr correspond

ing to a dose of 5 rem/yr to the total body (a ratio of 6 to 1.) We 

suspect that the higher thyroid values were included in the proposed 

criteria on the basis that exposed persons may be treated in such a 

fashion as to reduce their thyroid exposure by a factor of 2. However, 

the use of the higher value would be justified for a particular reactor 

only if that installation were prepared to, and were capable of, round

ing up all the persons which had been evacuated from the low-population 

zone and getting them to submit to the required treatment. This does 

not appear to be either desirable or practical.
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In view of the probably controlling exposure of children, it would seem 
that a particular study of this inhalation exposure hazard should be 
made on the lines of the British study for ingestion intake following 
the Windscale incident in which an exposure limit of 25 rem to the 
thyroid was used.  

NYDH: It appears desirable to clarify the 300 rem emergency dose to the 
thyroid from iodine and to consider modification of the factors in 
evaluating reactor sites.  

The proposed guide considers a 300 rem thyroidal dose from iodine as 
a conservative value for accidental or emergency conditions. The 

British Medical Research Council has given consideration to biological 
effects of different levels of exposure. The Council has recommended 
that the maximum daily intake of 1-131 attributable to an accident and 
in the period following it should not exceed a total thyroid irradiation 
of 25 rads. Reference to a conservative value implies that this may be 
an emergency acceptable dose with little likelihood of any somatic ef
fect on the exposed group.  

The National Academy of Sciences Sumry Reports of 1960 "The Biological 
Effects of Atomic Radiation" suggests a high sensitivity of the child's 
thyroid to carcinogenesis. This guide indicates that the 300 rem value 
is related to an atmospheric exposure of an individual. Would this 
same value be considered applicable where ground deposition of radio
iodine may occur and the uptake of this radionuclide is via milk, food 
or water? 

ASA: It is especially gratifying that the proposed Guides suggest accidental 
radiation dosage values for individuals off-site against which to mea
sure adequacy of safeguards in reactor designs.  

Certain passages in these paragraphs, as well as certain phraseology 
elsewhere in the proposed Guides should be altered to make it clear 
that the intent of Appendix A is to provide an example of the method 
and of typical values of certain parameters to be used in the estima
tion of the three distances specified in the Guides. It should be 
specifically stated that the numerical values of the parameters given 
in this example are illustrative only, and that other values may be 
used if more appropriate to the particular case under consideration.  
The Committee feels that it would be desirable to include not Just one 
such example but two or more examples, each complete with its own 
table of distances as a function of reactor power. This would serve 
to emphasize the illustrative nature of the examples and would prevent 
the numerical values of the parameters used in them becoming "rules." 

ConEd: That the concept of a "population center distance" should be replaced 
by the adoption of a dosage vs population criteria. The area beyond 
the "low population zone" might be designated as the "extended popula

tion zone." Dosages under maximum credible incident in all three zones, 

exclusion, low population and extended population would have to meet 
the limits imposed by the dosage population criteria.
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AC: We feel that it is particularly important to avoid defining a popula
tion center by a 4/3 rule.  

AEP: While the intent of this section is not entirely clear, it appears, when 
taken with Appendix "A", to require that all applicants must assume in 
their hazards analyses a core melt-down and release of a significant 
fraction of the fission product inventory to the interior of the con
tainment structure, such as might occur in the case of water-type rea
ctors from a loss of coolant following rupture of the primary system.  

I do not quarrel with the necessity for this assumption in the present 
state of technological development. Even with reactors which use water 
as a coolant, and despite the excellent record of the utility industry 
with pressurized water systems in conventional plants, the possibility 
of a primary system rupture cannot be entirely discounted in view of 
the limited experience with some of the materials used in the reactor 
system, particularly under radiation conditions. But surely there 
should be room in the proposed guides for the possibility that from 
accumulated experience and technical progress we will learn that a 
severe rupture of the primary cooling system is not a credible accident 
or that protective measures, such as a safety injection system, can be 
counted on to prevent destruction of the core.  

BECH: While we recognize the problems involved in the very low probability 
exposure of large numbers of people to radioactivity released from a 
reactor incident, we do not believe that the proposed establishment of 
a "population center distance" as defined in Section 100.3 and used in 
Section 100.11 is a logical or technically sound way of dealing with 
this matter. The definition is inadequate for practical use and the 
reasoning behind the application of a factor of 1-1/3 is not set forth.  

In our opinion, some method of evaluating the risk of exposing large 
numbers of persons should be developed taking into account the inte
grated man-rem exposure potential based on the proposed plant includ
ing its design features, the meteorology and the size, distance and 
direction of areas of substantial population.  

Section 100.11 (a) states that the applicant should assume a fission 
product release illustrated in Appendix A, corresponding to a core 
meltdown, as the basis for evaluation. This would define the maximum 
credible accident and containment design accident for all plants. In 
our opinion, present design efforts and future work will make a core 
meltdown an extremely improbable event, even to the most critical eval
uator. We believe that the statements in this section should be modi
fied to allow this conclusion when design and operating experience 
demonstrates that our confidence is justified.
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APPA: My second point is concerned with what seem to be some basic inconsis
tencies in the Commission's applications of distance requirements to 
nuclear reactor installations.  

The Commission's policy on the proximity of reactors to population is 
defined in more detail in the proposed criteria than any other single 

factor. The criteria define with some care the requirements for a 
"low population zone" around a reactor and a "population center dis
tance" from a reactor, yet it is my understanding that the Commission 
provisions for enforcing these requirements once an operating license 
has been issued are incomplete, at best.  

To my knowledge, there is no definite requirement by the Commission 
which would prevent an industrial park or suburban housing development 
from springing up around a reactor, once it was licensed, and effec

tively abolishing the "low population zone" so carefully calculated as 

a requirement for issuing the license. Similarly, I understand that 
there is no Commission requirement which would prevent a center of pop

ulation from expanding outward and decreasing or wiping out the mini
mum distance to the boundary of the nearest city which the Commission 
requires prior to granting a license.  

That such development can and will occur seems certain. One possible 
example is furnished by a news story which appeared in the Chicago 
Tribune on February 2, 1961. The news item stated that "Plans for 
the development of more than 9,000 acres adjoining Commonwealth Edison 

Company's Dresden nuclear power generating plant as an industrial dis
trict were announced yesterday by four Chicago real estate firms." 
This is a case of area development being planned before the nearby 
nuclear plant even gets its final operating license.  

The proposed criteria do not indicate what the Commission does in a 
case like this. The industrial park near Dresden may pose no problem, 
but what would be done in the event that a reactor site had been ap

proved by AEC, the utility had virtually completed the plant, and then 

a real estate operator started building several thousand homes in the 
"low population zone" around the reactor? If the Commission were to 
issue the operating license anyway, it would have to ignore the require
ments it previously said were necessary for public health and safety.  
If it denied the license or required the utility to add containment 
or operate the reactor at a lower power level, the financial hardship 
"on the utility and its customers could be substantial.  

A more likely possibility is that real estate development and outward 

growth of the nearest population center will occur after a reactor has 

been licensed and gone into operation. If the Commission's criteria 
are to be meaningful, it would seem necessary either to prevent such 
development, withdraw the operating license or require changes in con

tainment or power level to compensate for the shrinkage in the "low 

population zone" and in the distance to the edge of the nearest popu

lation center. However, it is my understanding that the Commission 

does not have plans for such enforcement actions once a nuclear plant 
goes into operation.
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If the proximity of population to a reactor is as important to public 

safety as the Commission's proposed criteria indicate, there should 

be some means established for enforcing them for the period of the 

operating license -- or until there are solid grounds foi amending 

the license requirements. If the criteria are not to be enforced, 

it is not clear what is gained by establishing them in the first place.  

PEC: If the regulation is too restrictive in establishing distances that 

reactors can be located from populated areas, it could seriously im
pede the development of nuclear energy for commercial power produc

tion. While the proposed regulation takes into consideration popu

lation density, no provision is made for the future development of 

areas and increases in population. I understand that the proposed 

regulation contemplated some population increase during the life of 

a plant. If this is so, it should be clearly stated.  

ACRS: The most important single new development which is embodied in this 

document is the fact that it contained a set of dosage limits which 

can be used in the event of a very unlikely reactor accident. I 

believe that it is important that the Joint Committee recognize this 

as a real advancement. This document, for the first time, clearly 

enunciates the fact that such potential radiation dosages are a nec

essary part of the regulatory processes and form almost completely 

the basis for any sort of an estimate of how a reactor must be sited.  

These dosages are given only in the context that such accidents are 

very improbable indeed.  

We would like to eliminate the two-hour provision on the 25 roentgen 

dose limit and substitute instead a limit recommended by the applicant 

on the basis of time to clear the area involved.  

The site criteria, as published, do not completely define or take care 

of the problem of either genetic or somatic damage. The problem is 

recognized and stated in the document, but answers to this problem do 

not as yet exist. While other reasons have been advanced for the em

ployment of the city distance criteria, including no lethal doses in 

enent of a breach of the containment, the Committee accepted this 

criteria as defined in the guides as a reasonable, though unprovable, 

statement of its Judgment regarding the effects of genetic and somatic 

"dose. The Committee believes that the so-called "man-rem" dose has 

much to offer as a safeguard for the general protection of the popula

tion. We went so far, in December ofJ960, as to suggest to the 

Commission that a dose limit of 4 x l0o man-rems per accident might be 

reasonable. This was based on a rough estimate that this dose corres

ponded to an average 30-year dose to one million people from all natural 

sources. We suggested that this computation of dose be cut off at 1 

rem whole body or equivalent thyroid, bone or lung dose. Assuming that 

one accident occurs in thirty years, the total man-rem to the population 

is about 1 of that due to natural causes. Since this type of accident 

will be very infrequent indeed, if it ever occurs, the choice is conser

vative. We have looked at several of our present reactors which are
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located near cities and we find that, on the basis of this emergency 
man-rem dose, the sites are about right and further agree quite well 
with the city distance concept as stated in the guide.  

At present, we can do little more than to adopt some criteria, such as 
the city distance, and encourage that research be done in the area of 

understanding what the problems are in regard to genetic and somatic 

damage of large sections of the population by very small radiation 
"doses. I should like to point out that this problem is one which ex
ists in our entire civilization. Each year, more and more radiation 
is given in the form of X-rays for diagnostic and therapeutic pruposes.  

I am particularly in a position to know since my own son has had polio 

and undergoes frequent X-ray studies, which they call growth studies.  

Further, we at MIT are at present treating experimentally cancer patients 
with neutron beams at the MIT Nuclear Reactor, of which I am the Director.  

Therefore, the problem presented by a reactor accident, as far as total 

integrated dose to the entire population, is likely to be only a small 

part of the total problem which is presented by diagnostic and therapeu

tic radiation, fallout, and so on. In the long-range development of 

civilization, the study of genetic damage is a high priority problem 

and should be given considerable study.  

GE: We agree with the provisions with respect to the exclusion area and the 

low population zone contained in. Section 100.11 (a)(1) and (2) of the 

proposed site criteria. The use of a total radiation dose to the whole 

body of 25 rems and an iodine exposure to the thyroid of 300 rems repre

sents an acceptable measure for use in these criteria. Similarly, the 

two hour period for the exclusion area and the period of the entire 

incident for the low population zone both appear reasonable.  

Section l00.11(a)(3) specifies that the distance to the nearest popu

lation center of more than 25,000 shall be 1-1/3 times the distance to.  

the outer boundaries of the population zones. We believe that the sub
stitution of a rating system which would reflect all population centers 
in the surrounding area, and other environmental factors in addition 
to distance, would provide a much greater degree of assurance that site 
criteria will make a significant contribution to public safety. The 

use of distance alone may well be misleading. For example, it may be 

worse to locate a reactor a substantial distance from a city in a pre

vailing wind direction, than at a smaller distance in an unlikely wind 
direction.  

The location of a reactor can be used independently from the engineered 

barriers, to reduce the probability that fission products leaving the 

site will reach population centers. The additional degree of safety 

against such effects contributed by site selection is a function of the 

relationship of the plant location to nearby population centers, and 

the probability that an airborne contaminant would be conveyed to such 

centers in sufficient concentration to produce an effect of concern.
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Rating Method Recommended. It is recommended that a numerical rating 

method be developed which considers the most important factors which 
affect the natural value of a site. Such a method should be independ
ent of reactor type, recognizing that the engineered safety features 

of any plant to be built near population centers must achieve an ac
ceptable level of safety.  

It is believed that a meaningful numerical method can be derived 
considering: 

a. Number of inhabitants in each nearby population center 
b. Distance from the site to each population center 
c. Angle presented by population center as viewed from 

site 
d. Fraction of time when various diffusion conditions 

exist, and 
e. For each diffusion category, fraction of time that 

wind is in the population center angle 

For any site, the numerical "potential risk index" would be the summ

tion of the indices considering each nearby population center. For 
each population center, the index would be the summation, for each 
diffusion category considered, of the products of population, diffus
ion factor, and fraction of time that wind is in the population center 
angle.  

It is recognized that detailed study of this approach will probably re
veal additional factors which should be included. For example, the 

index reduction factor due to atmospheric diffusion in a given dis

tance should include the effect of topography.  

It is suggested that all population centers within approximately 50 
miles of the site be considered. This distance appears reasonable 
in view of-the probability that the wind during any period of poor 
diffusion conditions probably would not continue beyond this distance.  

While greater distances might be affected with higher wind velocities, 
such velocities would be accompanied by correspondingly better diffus

ion conditions. Such a method properly measures the value of a site 
with regard to all population centers which are likely to be affected, 
and thus provides a more equitable and realistic approach than consider
ation of the nearest city of a certain size only.  

Meteorological Data Required. This method requires the ability to 

postulate general fractions of the time that various broad category 

diffusion conditions exist at the site, and some knowledge of the 
wind direction distribution during each diffusion category. For most 

sites, these data can generally be approximated from existing nearby 
or regional weather stations. Due to the vast difference between good 
and bad diffusion conditions, the inversion period will control numer

ically. Great precision in the data used will not be required, as the
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order of magnitude of the over-all index for a site will indicate its 
natural value in affording protection. Any necessary meteorological 
projections could be made by impartial consultants.  

Interpretation of Index. Following development of proper index factors 
and trial application to a number of sites, it will be possible to 
categorize index results as: 

Index Range Site Suitability 

* (low) Suitable 
(medium) Questionable 
(high) Probably unsuitable 

Some variations in the index ranges may be appropriate in order to re
flect very large variations in the average inventory of fission pro
ducts between different reactors.  

Those sites determined to be "suitable" by this method would be elig
ible for reactors with engineered safety features considered approp
riate in current practice. Those sites in the "questionable" or 
"probably unsuitable" category present the possibility of being made 
suitable if sufficient additional engineered barriers can be included 
in the plant design to reduce the probability of causing serious ef
fects on large numbers of people to an extent at least equal to the 
reduction which would have been afforded by favorable site conditions.  
We would be pleased to cooperate with the Commission in the technical 
development bf an evaluation method of this nature.  

Meteorological conditions are usually of substantially greater impor
tance than mileage in determining the value of a site from a safety 
standpoint. The Convair and Hanford studies which the Commission has 
sponsored have made sufficient contributions to a fuller understanding 
of the meteorological conditions which may affect fission product dis
tribution. It is highly desirable that further work in this area be 
done and applied to the problem of reactor location.  

We agree with the proposed provisions with respect to the determina
tion of exclusion areas and low population zones, but recommend that 
calculations with respect to potential fission product release be 
based on an analysis of the maximum credible accident taking into 
account the specific reactor design, rather than on the basis of any 
uniform, arbitrary, accident assumptions.  

We regard the proposed population center distance factor as techni
cally unjustified, and recommend the development of a rating system 
which factors in meteorology and other environmental factors, in addi

tion to distance. Such an approach provides a much greater degree of 
assurance that. population center distance will make a significant con
tribution to public safety.
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JAPC: For Japan, especially from a viewpoint of the population dose, the 
densely populated center containing more than about 25,000 residents, 
as defined under Section 100.3(c) and 1-1/3 times the distance from 
the reactor to the outer boundary of the low population zone referred 
to under Section 100.11 (3) are apparently too severe, and, therefore, 
certain modification is necessary.
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VIII. GENERAL COMMENTS ON APPENDIX A

TOAEC: Even though the writer has explained to his colleagues the background 

for the guides and the way in which they will be used, the Japanese 

seem to think that it is only a matter of time until these numbers 

will become a Federal Regulation which will in turn be a rule which 

all enterprisers must follow. If this is the case they feel that it 

would be hard to set up a more flexible or liberal criteria for use 

in Japan because of the high density of population centers. They 

have appointed a committee recently to study site criteria and make 

recommendations for rules to be followed in Japan.  

This problem is of more particular concern for the immediate future 

since it has been informally decided to purchase as the next power 

reactor a United States type in the 200 to 300 Mwe power range. This 

also may have a bearing on the negotiations for approval of a visit 

by the NS Savannah after it is underway.  

AERP: One serious disability of the proposed guides is the incorporation of 

specific numbers in § 100.11 (a) (3) and in Appendix "A" attached to 

the guides. We acknowledge that specific numbers may be useful to 

applicants, in the form of guidance, in assisting them in selecting 

their sites, but they may also have an adverse effect as published in 

the proposed guides. While it is true that the calculations and the 

numbers resulting therefrom are only intended as examples as stated 

in paragraph I 100.11(b), the numbers may well have a limiting effect 

by assuming the import of standards. Indeed, a reading of the news

paper reports of this proposed rule indicates the likelihood that the 

numbers used of distance from populous areas for reactors of various 

power levels will be regarded by the public as firm limitations. Such 

an eventuality may result in a stifling effect on industrial ingenuity 

and be'an inhibiting factor to new developments. These adverse effects 

could result from a combination of causes. The regulatory agency, 

wishing to avoid political and public relations problems, may be reluc

tant to make an exception to the distances that have been set forth in 

the rule. Aware of this understandable reluctance, an applicant may 

well conclude that an exception to the distances set forth would not 

warrant either the administrative difficulties involved or the invest

ment necessary to develop and prove-out new techniques which might 

justify reducing the distances. Needless to say, a license applicant 

who is planning a major relations problem of trying to locate nearer 

to major population areas than specified by published guides.  

The difficulty, therefore, is not the purpose of the proposed figures, 

which we recognize as a commendable effort to provide guidance to po

tential licensees and information to the public, but rather, it is the 

impact which the document will have in its present form.
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We believe that the objectives may be accomplished in another manner 

and without the disadvantages which are likely to accompany the pro

posed rule in its present form. We would recommend that the guides 

be published without the specific numbers mentioned above or the form

ulas contained in the Appendix or in "100.11(a)(3), and that a supple

mentary document be published which summarizes the regulatory experi

ence to date with respect to the location of reactors. Such a supple

mentary document would afford an applicant a sound informational base 

for estimating the likely action of the Agency on his proposed site 

without commiting the Agency to specific quantitative figures. Cer

tainly public adherence by the AEC to the principle of regulation by 

precedent, rather than by rule, particularly in the reactor field 

where experience and standardization are lacking, would seem at this 
time to be more realistic.  

ORNL: The following specific statements are included in the guide: "It is 

not possible---to define site criteria with sufficient definiteness..;" 

"/I- is_, designed primarily to identify a number of factors considered 

in...evaluating...sites;" and the illustrative calculations in the 

guide include numerical values which "represent approximations fhich7 

my need to be revised...." Despite these warnings, association of 

exact numbers with specific readily identifiable factors will result 

in these numbers' being taken all too seriously even though that is 

obviously not intended except for the unique cases which happen to be 

described by those numbers.  

It is essential that the difficulties anticipated above, namely the 

misuse of exact numbers and the implicit description of but one of sev

eral possible release mechanisms, not be promulgated in official guides.  

This can be done by de-emphasizing the contents of the appendix in the 

following manner: first, include a sample calculation for each of sev

eral other typical situations, and, second, do not include specific 

numbers in the calculation. Although a probable range for each factor 

in question might be suggested, the guide should make it clear that 

either the reactor designer will have to demonstrate the value of each 

factor for his particular installation or accept some conservative value 

which the Commission would designate.  

PP&L: We do not feel, however, that Appendix "A" contributes to the clarifi

"cation of the criteria outlined in the regulation, and we recommend 

that it be eliminated. While this Appendix is described as an example 

of a calculation for preliminary guidance, it creates an opportunity 

"* " for public misunderstanding of the intended flexibility of the criteria.  

Moreover, through interpretive actions, the Appendix and the Table of 

Exclusion distances may gradually assume regulatory status, especially 

if it is issued as a regulation and not as a guide. The many assump

tions used in the example are ultraconservative, with the result that 

the calculated exclusion distances can be unreasonable for a specific 

site and for a specific reactor type and, therefore, are not typical 

or average values.  
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If Appendix "A" is retained as a part of the regulation, we believe 
that the various assumptions should be stated as a range of values 
rather than as specific quanties. This will permit use of the calcu
lation methods proposed by the AEC without the restrictions imposed 
by conditions assumed in the Appendix which, in many cases, are not 
realistic.  

SOC: See also SOC comments included in Chapter VI of this document on 
"Factors to be Considered when Evaluating Sites." 

ConEd: Appendix "A" should not be an integral part of the Guide and if sample 
calculations are deemed to be necessary, they should at least encom
pass more than one set of assumptions relating to design and 
meteorology.  

JAIF: The proposed regulation says with respect to Appendix "A" that the 
example of a calculation is based upon approximations that presently 
appear reasonable, but the calculation is made on the basis of too 
many assumptions to make it practicable. If applied to Japan as they 
are, this would make it considerably difficult to procure sites.  
Reading the appendix, it is clear, though not so described, that the 
accident assumed in the appendix involves melting of total fuel ele
ments. Such an accident is an approximation to theoretical upper 
limit, and as far as it goes it is conservative and stands on safer 
side, it is true, but such a hypothesis could never be considered to 
be practical with regard to full-scale reactors. In that the assump
tion upon which the calculation is based does not incorporate such 
many factors as reactor property, safety design and many other efforts 
to prevent melting of fuel elements, the calculation is merely formal 
and unrealistic.  

If all the numeric values developed with regard to exclusion distance, 
low population zone distance and opoulation center distance were to be 
applied to Japan mechanically, it would practically be prohibitive to 
procure site where to install US type power reactor.  

If the calculation made in the appendix is nothing more than an example 
all the references to the appendix which appear in the regulation's 
provisions should be eliminated and clearer description should be made 
in the appendix to the effect that the calculation is just an example.  
Furthermore, if a series of several examples of calculation be added 
which allow for consideration on technological features of reactor and 
reactor plant, the regulation, without leading to any misunderstanding, 
would become flexible and easy to utilize. We do hope that the regula
tions come out likewise.
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NMPC: We were surprised in some degree to learn from articles in the trade 
press and various other industrial sources of the general confusion in 
regard to the intended application of the appendix attached to the 
Guide. Because of this misunderstanding, it would perhaps be helpful 
if it could be even more clearly emphasized that the calculation given 
in the appendix is presented only as an example and would not apply to 
any specific actual plant site.



AC: We feel that it is particularly important to eliminate 
Appendix A as part of the regulation.  

AI: The discussion under II - General Co7nents and Recon endations 
above demonstrates that it is not necessary to postulate a 
fission product release or to estimate an expected demonstrable 
leak rate from the contaimnent to evaluate a selected site.  
There is no need, therefore, for the calculation presented by 
way of example in Appendix A. Further, even were the Com
mission to follow its approach, in preference to that we 
propose, no sample calculation should be made a part of the 
Guides, less the conclusions drawn therein be substituted 
for the Guides.  

AEP: Much of my difficulty with the proposed criteria stems from 
Appendix "A." It is not clear to what extent Appendix "A" is 
intended to freeze into future hazards analyses the assumption 
that a significant fraction of fission products will be re
leased by accident from the reactor core or the further 
assumptions and calculations as to the radiation exposures 
resulting from such an accident. Whatever the intent, however, 
such may well be the practical effect of its adoption by the 
AEC. The result is largely to negate conmendable efforts 
elsewhere in the proposed criteria to stress the importance 
of the individual reactor type and the engineering character
istics of the facility. A further result may be the premature 
codification of technical standards and data as to which we do 
not yet have sufficient knowledge and experience. I have, 
therefore, urged in the attachment to this letter that Appendix 
"IA.be deleted from the proposed guides. If this is not done, 
the proposed guides should at a minimum make unequivocably clear 
that Appendix "A" is intended only to be illustrative of the 
type of hazards analysis which applicants are expected to pro
vide in support of license applications.  

It is also not clear to what extent other assumptions and 
numerical values contained in Appendix "All are intended to 
control the applicant's hazards analysis. Whatever the intent, 
however, the inclusion of Appendix "A' with the proposed guides 
seems bound to have, to a considerable degree, the practical 

fefect of freezing stated assumptions and numerical values. At 
best, Appendix "A!' will shift to the applicant the burden of 
justifying the use of other assumptions and values. At worst, 
it may impose on the applicant assumptions and values which are 
not applicable to his reactor concept or which fail to reflect 
current technical judgments.



I urge therefore that Appendix "A" and all references to it 
be deleted from the proposed guides. Instead, the Commission 
would perform a more useful service for the nuclear industry 
by publishing from time to time in technical journals and 
papers sample hazards analyses for a variety of reactor 
plants.  

BECH: The intent and importance of the example in Appendix A is not 
clear. Paragraph (b) of Section 100.11 should clarify this 
point. From our experience, it would be unreasonable to 
assume that Appendix A can even be used as an initial guide 
for the required distances without some adjustment for the 
reactor design, containment features, and local meteorology.  
We feel that Appendix A should be eliminated from the Criteria 
or, if retained, additional examples should be included show
ing calculations for plants with additional safety and con
tainment features. Reference to any such examples should 
indicate that appropriate design features, site data, and 
technical facts should be used in preparing initial estimates 
of the specified distances in accordance with the Criteria.  

PEC: While it is intended that the hypothetical reactor calculation 
given in Appendix "A'l of this proposed regulation be used as 
a guide and is a point of departure for consideration of a 
particular site and type of reactor, it seems to me that there 
is some danger that the distance derived from this example 
may be interpreted by the public as applying to all reactors.  
I, therefore, propose that this sample calculation be deleted 
from the regulation or that at least three sample calculations 
be prepared for different types of reactors and sites having 
widely different characteristics.  

ACRS: Further, we also believe that the example at the end should 
be treated simply as an example and, perhaps, should be either 
deleted or augmented by the addition of several other examples.  

GE: We strongly question the desirability of specifying in Ap
pendix "AP any assumptions regarding the fission product 
release and subsequent behavior. A number of technical objec
tions to Appendix "A" are raised in Section V below. Our basic 
concern however is not with the specific technical judgments 
underlying Appendix "A' but rather with the assumption that 
uniform accident assumptions should be made. The rate of fission 
release is obviously dependent on the containment system and on
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other features of reactor and plant design. We believe, there
fore, that the excluston area and the low population zone should 
both be based on the analysis of the maximum credible accident 

as calculated for the particular reactor and plant design, 
applicable site data, and on reasonable interpretations of the 
laws of nature.  

The apparent objective of the proposed Appendix "A" is to pro
vide a simplified accident analysis method for general applica
tion. Because the analysis of credible accidents is highly 
dependent upon the reactor and plant design and to a certain 
extent on site conditions, standardization of analytical 
methods does not appear desirable. The general use of over
simplified analysis methods will produce answers which may be 
dangerously lax for some applications and excessively restrictive 
in others. We question the need to publish any examples of 
analytical methods, since the public record, in the form of 
hazards reports on comnercial reactor projects over the past 
several years, provides a wide variety of examples of analytical 
methods. In addition to these general comments regarding the 
purpose of the proposed Appendix "A," we have a number of com
ments on specific technical assumptions.  

Appendix "Al considers two specific modes of exposure. We 
question the desirability of looking at direct radiation and 
thyroid dose only. A preferable analytical method would reach 
conclusions based upon whatever modes of exposure are of signi
ficance.  

We do not agree with the general applicability or the technical 
validity of the proposed Appendix "A' and urge that the Appendix 
be deleted.  

JAPC: The contacts presented in the examples herein are deemed to be 
representing the released amounts of radioactive materials at 
the time of serious accident in case of the hypothetical reactor 
and the distance criteria calculated based thereupon, and, 
therefore, should these be applied to any of the reactors, it 
appears as if technical or engineering efforts so far extended 
by those designing various reactors were unreasonably disregarded, 
and accordingly wish these examples be withdrawn.  

If these examples so presented were only of the hypothetical reactor, 
we wish a clear statement be added thereto in respect to those 
reactors more advanced in the development with particular considera
tion being incorporated in the safety and protection design to the 

effect that accident evaluation be made case by case for the re

leased amount of radioactive materials and the distant criteria 
calculated based thereupon to apply thereto, presenting at the 
same time certain typical examples therefor.
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IX. SPECIFIC COCNTS ON APPENDIX A 
(Symbols denote subparagraph to which particular couient is directed.) 

LDWP: Al(f): Are the assumed meteorological conditions (average 
worst weather conditions for average meteorological 
regions over the country) valid for all of the United 
States including Southern California? 

ORNL: A.I(J) The proposed criterion tabulates conversion factors which 
were used to determine the dose received from breathing a 
specified quantity of the various iodine isotopes. We 
believe that the actual conversion factors are appreciably 
higher and suspect that the lower values in the guide were 
calculated from an earlier inaccurate value of the uptake 
of iodine by the thyroid as well as a lower breathing zate.  

Using the most recent value of 0.23 for the uptake by the 
thyroid of iodine inhaled as an air contaminant (instead 
of the earlier constant of 0.15), together with the values 
for energies, etc., from the Report of ICRP Committee II 
on Permissible Dose for Internal Radiation (1959) and the 
corresponding NCRP report, the following values are calcu
lated as the total subsequent dose to the thyroid per 
inhaled microcurie of iodine isotope for the "standard man." 

Isotope Dose (rem) 

S131 1.484 

1132 0.053 

1133 0.399 

1134 0.025 

1135 0.125 

Rather than use an average value for the breathing rate of 
20.8 liters/min for the 8-hr occupationally exposed, it is 
strongly felt that a breathing rate of 30 liters/min (500 CM3I 
sec) is more appropriate for the conditions of activity, ex
citement, alarm, etc., accompanying and subsequent to a 
reactor accident. This slightly larger breathing rate also 
is more appropriate in view of the concomitant exposure off
site of children with smaller thyroids, more active metabolism, 
and greater sensitivity.
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Hence, it is felt that exposures should be calculated using 
the following conversion factors for dose from breathing 
1 curie/m3 /sec of each isotope: 

Isotope Dose (rem) 

1131 742 
1132 26.5 

1133 200 

1134 12.5 

1135 61.5 

ASA: A.l(b): The leak rate from the containment vessels should be con

sidered a time-dependent function related to the pressure 

within the vessel. The time behavior of the pressure should 
be taken into account, rather than being considered constant 
at its maximun value.  

A.l(h): The symbol q should not be employed for two different fac
tors: It is suggested that the factor in paragraph (k) 

now designated Q be designated "Q integral.".  

A.l(f): A definition of "average worst"'weather conditions should 
be included.  

A.l(a): Assumptions of fission product release fractions should take 

into account the type of fuel under consideration. The 
release values used in Appendix A should not be regarded as 

mandatory or universally applicable.  

BAAPC: A.l(e): In view of the questionable accuracy of the theoretical 
diffusion equations under extremely stable meteorological 
conditions, it is suggested that some recognition be given 

in the Guide to the fact that feasible field engineering 
techniques exist for determining the travel and diffusion 
of airborne material.  

* At least two specific chemical tracers have been extensively 

and successfully used for meteorological research by groups 

in this area. These tracer diffusion trials involved: 

a) the dissemination of fluorescent particles (PP), i.e.  

zinc cadmium sulfide particles in the 1-S size range, 

(Aerosol Laboratory, Stanford University); and 

b) the dissemination of an aerosol of uranine or rhodamine 

B dyes, (Stanford Research Institute).
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BECR: A.l(f): We note that in the present Appendix A inversion conditions 
were used with the air moving in the same direction for 
evaluating the leakage at the outer edge of the low popu
lation zone over the entire course of the accident. This 
seems quite unrealistic and misleading. Assuming an in

version only 50 of the time with the air moving toward 
any one point 507 of the time would be a simple and more 
realistic worst case assumption, although still conserva
tive. In any case, conditions pertinent to the site in 
question should be utilized in making the calculations.  

GE: A.l(a): The fission product release assumptions are apparently 
based on the premise that a major portion of the fission 

products of the core will be available for release to 
the enclosure in a short period of time. We question the 
validity of this premise. Conservative calculations 
indicate that only a few percent of the core could be in
itially involved in an excursion, and that several hours 
of absence of coolant are required for a major fraction of 
the core to melt due to afterheat.  

Only a minor allowance is made for fission products re
moved by plate-out. Considering the high probability of 
operation of both plate-out and washout mechanisms, it is 
probably unrealistic to picture the absence of such mechan
isms, particularly when the period of interest is in the 
range of hours to days.  

A.l(b): The uniform enclosure leakage assumed appears to ignore 
the phenomena which will decrease residual pressure and 
leakage. These are highly dependent upon type of contain
ment.  

A.I(c): In calculating decay within the enclosure, the use of gross 
fission product decay seems undesirable. The actual 
residual quantities of fission products present should be 

decayed in accordance with their individual half-lives.  

There is no reason for ignoring radioactive decay after 
leakage has occurred.  

A.l(d): There is no necessity for ignoring deposit of halogen and 
, •solid fission products on the ground. In the case of 

halogen leakage, this actually is an important method of 

reduction of cloud inventory. The suggested calculation 
method, therefore, overestimates thyroid dose due to 
iodine inhalation.
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A.l(e): The Appendix makes no mention of elevation of release, but 

the results indicate that a ground level release probably 

was assumed. The significance of the radiological effects 

is highly dependent on elevation of release, which in turn 

is dependent on plant design facto-s. Even in the case of 

release near the ground level, ignoring the initial dilu

tion resulting from the wake effect of the plant buildings 

unnecessarily overestimates off-plant effects.  

A.l(f) The calculated results apparently assume no variation in 

wind direction or in atmospheric stability during the en

tire period of release. Such assumptions appear unrealistic, 

particularly when a leakage period of many days is con

sidered. The absence of wind direction diversity contributes 

to a serious overestimate of the hazard.  

k.l(k): The Appendix assumes that the enclosure is a direct radi

ation gamma source. This is, of course, dependent on 

plant design features. In the example, there appears to 

be no reason for the arbitrary shielding factor of ten 

which was assumed.
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X. PROPOSED REVISION BY ATOMICS INTERNATIONAL

ATOMIC ENERGY COOMISSION 

(10 CFR PART 100) 

Reactor Site Criteria 

General Provisions 

Sec.  
100.1, Purpose 

100.2 Definitions 

Site Evaluation Criteria 

100.10 Criteria which guide the Commission in reviewing the site for a 
proposed reactor 

100.11 Determination of permissible radioactivity release at the site 
for a proposed reactor 

General Provisions 

100.1 Purpope 

It is the purpose of these guides to describe some of the criteria which guide 

the Comission in its review of proposed sites for power and testing reactors 
subject to Part 50 of this chapter. As it is not yet possible to establish 

site criteria with sufficient definiteness to eliminate the exercise of 

agency judgment in evaluating reactor sites, the criteria herein contained 

are interim guides for the convenience of prospective applicants for permits 

to construct power and testing reactors. The basic objective of such 
criteria is: serious injury to individuals off-site should be avoided and 

the exposure of large numbers of people in terms of total integrated popu

lation dose should be low, if an unlikely, but still credible, accident 
should occur.  

Nothing herein contained shall obligate the Commission to approve or dis
approve any reactor site because such site meets or fails to meet the criteria 
set forth below.  

100.2 Definitions 

.As used in these guides: 

(a) "Exclusion area" means the area surrounding the reactor site, 
access to which is under the full control of the prospective 
applicant. This area may be traversed by a highway, railroad, 

or waterway, provided these are not so close to a proposed 
facility as to interfere with normal operations, and provided
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appropriate and effective arrangements are made to control 
traffic on the highway, railroad, or waterway, in case of 
emergency, to protect the public health and safety. Residence 

within the exclusion area shall normally be prohibited. In 
any event, residents shall be subject to ready removal in 
case of necessity. Activities unrelated to operation of a 
proposed reactor may be permitted in an exclusion area under 
appropriate limitations, provided that no significant hazards 
to the public health and safety will result.  

(b) "Low population zone" means the area immediately surrounding 

the exclusion area which contains residents, the total number 
and density of which are such that there is a reasonable 
probability that appropriate protective measures could be 
taken in the event of a serious accident. These guides do 
not specify a permissible population density or total popula
tion within this zone because the situation will vary from 
case to case. Whether a specific number of people can, for 
example, be evacuated from a specific area, or instructed 
to take shelter, on a timely basis, will depend on many 
factors such as location, number and size of highways, scope 
and extent of advance planning, and actual distribution of 
residents within the area.  

(c) "Population center" means an area with a population density 
in excess of 5,000 residents per square mile containing more 
than 25,000 residents.  

(d) "Power reactor" means a nuclear reactor of a type described 

in 50.21 (b) or 50.22 of this chapter designed to produce 
electrical or heat energy.  

(e) "Testing reactoe means a "testing facility" as defined in 
50.2 of tkls chapter.  

Site Evaluation Criteria 

100.10i Criteria which guide the Commission in reviewing the site for a pro
posed reactor 

In reviewing a proposed site for a power or testing reactor subject to Part 50 

of this chapter, the Comnission will be guided by the following criteria, except 

1 .as a prospective applicant can demonstrate the applicability and significance of 

other criteria in lieu of or in addition thereto: 

(a) The maximum radioactivity release at the site established, 
as provided in Section 100.11 of this Part, in terms of:
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(1) The exclusion area, low population zone, and popula
tion centers.  

(2) Meteorological conditions at the reactor site and 
environs, including the exclusion area, the low popula
tion zone, and population centers.  

(b) Criteria determined by the environmental characteristics of 
the site, in addition to meteorology, including seismology, 
geology, hydrology, and usage. For example: 

a 

(1) No proposed facility should be located nearer than 1/4 or 
1/2 mile from the surface location of a known active earth
quake fault.  

(2) Unless special precautions are taken, reactors should not 
be located at sites where an incident-induced flow of 
radioactive liquid effluents into the nearby streams or 
rivers or into underground water tables might result in 
excessive radiation doses.  

A construction permit will not issue unless the proposed reactor is so designed 
that there is reasonable assurance the reactor can be built and operated so 
that a credible accidental release of radioactivity will not exceed the maximum 
radioactivity release for the site. A construction permit will also not issue 

unless there is reasonable assurance that the proposed reactor can satisfy the 
other criteria determined by environmental characteristics noted in (b) above.  
Notwithstanding some unfavorable environmental characteristics, an application 
for a permit to construct a reactor at a selected site may be approved if the 
design of the reactor includes appropriate and adequate compensating engineering 
safeguards.  

100.11 Determination of the maximum radioactivity release for the site 
for a proposed reactor 

Assuming the worst combination of meteorological conditions occurring simultan
eously at a proposed reactor site and in the exclusion area, in the low population 
zone, between the reactor site and the population centers, and in such centers, 
determine the radioactivity releases at the site that would generate the following 
exposures: 

"" (1) No individual located at any point on the boundary of the 
exclusion area for two hours inmediately following the 
release would receive a total radiation dose in excess 
of 25 ram to the whole body, or a total radiation dose 
in excess of 300 rem to the thyroid from iodine exposure.
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(2) No individual located on the outer boundary of the low population 

zone at the point nearest to the reactor site who is exposed to 

the radioactive cloud resulting from the release (during the en

tire period of its passage) would receive a total radiation dose 
in excess of 300 rem to the thyroid from iodine exposure.  

(3) No individual located in any population center in the vicinity 
of the reactor site who is exposed to the radioactive cloud re

sulting from the release (during the entire period of its passage) 
Sa would receive a total radiation dose in excess of 2-1/2 rem to 

the whole body, or a total radiation dose in excess of 30 rem to 

the thyroid from iodine exposure.  

The whole body dose of 25 rem referred to above corresponds to 

the once-in-a-lifetime accidental or emergency dose for radi

ation workers which, according to NCRP recommendations, may be 

disregarded in the determination of their radiation exposure 

status. (See Addendum dated April 15, 1958 to NBS Handbook 59.) 

The NCRP has not published a similar statement with respect to 

portions of the body, including doses to the thyroid from iodine 

exposure. For the purpose of determining the maximum radio

activity release at a reactor site under the conditions assumed 

in these guides, the whole body dose of 25 rem and the dose to 

the thyroid from iodine of 300 rem are conservative values.  

(4) The lowest of the radioactivity releases determined as above 

shall be the "maximum radioactivity release" for any reactor 

proposed to be located at the site being considered. Such 

maximum radioactivity release will constitute one of the design 

criteria for any reactor to be constructed at such site.  

(5) When more than one reactor is to be located at a site, the maxi

mum radioactivity release established for such site in accordance 

with the foregoing shall be applied as follows: 

(a) For reactors independent of each other, the maximum radio

activity release will be one of the design criteria of 
each such reactor.  

(b) For reactors not independent of each other in that an 

"incident in one may initiate an incident in one or more 

of the others or where two or more reactors are otherwise 

mutually dependent, the maximum radioactivity release will 

SQ be one of the design criteria of the inter-related complex.
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'I
the exercise of agency Judgment, the pro
posed guides set forth below are de
signed primarily to identify a number of 
factors considered by the Commlasion 
and the general criteria which are uti
lized as guides in evaluating proposed 
sites.  

The basic objectives which It is be
lieved can be achieved under the criteria 
set forth in the proposed guides, are: 

(a) Serious injury to individuals off
site should be avoided if an unlikely, but 
still credible, accident should occur.  

(b) Even if a more serious accident 
(not normally considered credible) 
should occur, the number of people killed 
should not be catastrophic.  

(c) The exposure of large numbers of 
people in terms of total population dose 
should be low. The Commission intends 
to give further study to this problem in 
an effort to develop more specific guides 
on this subject. Meanwhile, In order to 
give recognition to this concept the popu
lation center distances to very large cities 
may have to be greater than those sug
gested by these guides.  

Notice is hereby given that adoption of 
the following guides is contemplated. All 
interested persons who desire to submit 
written comments and suggestions for 
consideration in connection with the pro
posed guides should send them to the 
Secretary. United States Atomic Energy 
Commission. Washington 25, D.C., At
tention: Director, Division of Licensing 
and Regulation, within 120 days after 
publication of this notice in the FEDERAL 
REGISTR.  

GENTEAL PROVIAXONS 
see.  
100.1 Purpose.  
1002 Scope.  
1003 Deftnltions.  

SrrX EVALUATION FACTO0I 

100.10 Factors to be considered when evalu
ating sites.  

100.11 Determination of exclusion area. low 
population zone. and pOpUIation 
center distance.
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Notice of Proposed Guides 

Statement ol considerations. On May 
23, 1959, the Atomic Energy Commission 
published in the FEDERAL RIoxSTER a no
tice of proposed rule making that set 
forth general criteria for tha evaluation 
of proposed sites for power and testing 
reactors. Many comments were received 
from interested persons reflecting, gen
erally, opposition to the r'.blication of 
site criteria, as an AEC re.ulatlon, both 
because such a regulation would, to some 
extent. incorporate arbitrary limitations 
and because it appeared that in view of 
the lack of available experimental and 
empirical data specific criteria could not 
be established.  

Judgment of suitability of a reactor 
site for a nuclear plant is a complex task.  
In addition to normal factors considered 
for any industrial activity, the possibility 
of release of radioactive effluents requires 
that special attention be paid to physical 
characteristics of the site, which may 
cause an Incident or be of significant 
importance in increasing or decreasing 
the hazard resulting from an incident.  
Moreover, the inherent characteristics 
and the specifically designed safeguard 
features of the reactor are of paramount 
importance in reducing the possibility 
and consequences of accidents which 
might result in the rele.se of radioactive 
materials. All of these features of the 
reactor plus its purpose and method of 
operation must be considered in deter
mining whether location of a proposed 
reactor at any specific site would create 
an undue hazard to the health and safety 
of the public.  

Recognizing that it Is not possible at 
the present time to define site criteria 
with suMcient definiteness to eliminate

.6
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GENERAL PROVISIONS 

§ 100.1 Purpose.  

It is the purpose of this part to de
scribe the criteria which guide the Com
mission in its evaluation of the suitabil-' 
ity of proposed sites for power and testing 
reactors subject to Part 50 of this chap
ter. Because it is not possible to define 
such criteria with sufficient definiteness 
to eliminate the exercise of agency judg
ment in the evaluation of these sites, 

s. this part is intended primarily to iden
tify a number of factors considered by 
the Commission and the general criteria 

*a which are utilized as guides in approv
ing or disapproving proposed rites.  

§ 100.2 Scope.  

t (a) This part applies to applications 
filed under Part 50 of this chapter for 
construction permits and operating li
censes for power and testing reactors.  

(b) The site criteria contained in this 
part apply primarily to reactors of a 
general type and design on which ex
perience has been developed, but can 
also be applied with additional con
servatism to other reactors. For re
actors which are novel in design, un
proven as prototypes, and do not have 
adequate theoretical and experimental 
or pilot plant experience, these criteria 
will nccd to be applied more conserva
tively. This conservatism will result in 
more isolated sites-the degree of isola
tion required depending upon the lack 
of certainty as to the safe behavior of 
the rea~tor. It is essential, of course.  
that the reactor be carefully and com
petently designed, constructed, operated, 
and inspected.  

§ 100.3 Definitions.  

As used in this part: 
(a) "Exclusion area" means the area 

surrounding the reactor, access to which 
is under the full control of the reactor 
licensee. This area may be traversed 
by a highway, railroad, or waterway, 
provided these are not so close to the 
facility as to interfere vith normal oper
ations, and provided appropriate and 
effective arrangements are made to con
trol traffic on the highway, railroad, or 
waterway, in case of emergency, to pro
tect the public health and safety. Resi
dence within the exclusion area shall 
normally be prohibited. In any event, 

s S residents shall be subject to ready re
moval in case of necessity. Activities 
unrelated to operation of the reactor 
may be permitted in an exclusion area 

* ~ under appropriate limitations, provided 
that no significant hazards to the public 
health and safety will result.  

(b) "Low population zone" means the 
area immediately surrounding the ex
clusion area which contains residents 
the total number and density of which 
are such that there is a reasonable prob
ability that appropriate protective meas
ures could be taken in the event of a 
serious accident. These guides do not 
specify a permissible population density 
or total population within this zone be
cause the situation may vary from case 
to case. Whether a specific number ol 
people can, for example, be evacuated 
from a specific area. or instructed tc 
take shelter, on a timely basis will de-

pend on many factors such as location, 
number and size of highways, scope and 
extent of advance planning, and actual 
distribution of residents within the area.  

(c) "Population center distance" 
means the distance from the reactor to 
the nearest boundary of a densely pop
ulated center containing more than about 
25,000 residents.  

(d) "Power reactor" means a nuclear 
reactor of a type described in §I 50.21(b) 
or 50.22 of this chapter designed to pro
duce electrical or heat energy.  

(e) "Testing reactor" means a "testing 
facility" as defined in § 50.2 of this 
chapter.  

SITE EVALUATION FACTORS 

§ 100.10 Factors to be considered when 
evaluating sites.  

In determining the acceptability of a 
site for a power or testing reactor, the 
Commission will take the following fac
tors into consideration: 

(a) Population density and use char
acteristics of the site environs, including, 
among other things, the exclusion area, 
low population zone, and population 
center distance.  

(b) Physical characteristics of the 
site, including, among other things, seis
mology. meteorology, geology and hy
drology. For example: 

(1) The design for the facility should 
conform to accepted building codes or 
standards for areas having equivalent 
earthquake histories. No facility should 
be located closer than 2/4 to %/ mile from 
the surface location of a. known active 
earthquake fault.  

(2) Meteorological conditions at the 
site and in the surrounding area should 
be considered.  

(3) Geological and hydrological char
acteristics of the proposed site may have 
a bearing on the consequences of an es
cape of raC:oactive material from the 
facility. Unless special precautions are 
taken, reactors should not be located at 
sites where radioactive liquid efiluents 
might flow rmadily iWto nearby streams 
or rivers or might find ready access to.  
underground water tables.  

Where some unfavorable physical char
acteristics of the site exist, the proposed 
site may nevertheless be found to I' 
acceptable if the design of the facility 
includes appropriate and adequate com
pensating engineering safeguards.  

(c) Characteristics of the proposed 
reactor, including proposed- maximum 
power level, use of the facility, the extent 
to which the design of the facility in
corporates well proven engineering 
standards, and the extent to which the 
reactor incorporates unique or unusual 
features having a significant bearing on 
the probability or consequences of ac
cidental releases of radioactive material.  

§ 100.11 Determination of exclusion 
airea, low population zone, and popu
lation center distance.  

(a) As an aid in evaluating a proposed 
site, an applicant should assume a fis
sion product release from the core as 
illustrated in Appendix "A" of this part, 
the expected demonstrable leak rate 
from the containment, and meteorologi
cal conditions pertinent to his site to

derive an exclusion area, a low popula
tion zone and a population center dis
tance. For the purpose of this analysis, 
the applicant should determine the 
following: 

(1) An exclusion area of such size 
that an individual located at any point 
on its boundary for two hours immedi
ately following onset of the postulated 
fission product release would not receive 
a total radiation dose to the whole body 
in excess of 25 rem or a total radiation 
dose in excess of 300 rem to the thyroid 
from Iodine exposure.  

(2) A low population zone of such size 
that an Individual located at any point 
on its outer boundary who is exposed to 
the radioactive cloud resulting from the 
postulated fission product release (dur
ing the entire period of its passage) 
would not receive a total radiation dose 
to the whole body in excess of 25 rem or 
a total radiation dose in excess of 300 
rem to the thyroid from iodine exposure.  

(3) A population center distance of at 
least 1Y3 times the distance from the 
reactor to the outer boundary of the low 
population zone. In applying this guide 
due consideration should be given to 
the population distribution within the 
population center. Where very large 
cities are involved, a greater distance 
may be ncessasry because of total inte
grated population dose considerations.  

The whole body dose of 25 rem referred 
to above corresponds to the once in a 
lifetime accidental or emergency dose for 
rad.iation workers which, according to 
NCRP recommendations, may be disre
garded in the determination ' their 
radiation exposure status. (See Adden
dum dated April 15, 1958 to NBS Hand
book 59.) The NCRP has not published 
a similar statement with respect to por
tions of the body, including doses to 
the thyroid from iodine erposure. For 
the purpose of establishing areas and 
distances under the conditions assumed 
in these guides, the whole body dose of 
25 rem and the 300 rem dose to the 
thyroid from 'iodine are believed to be 
conservative values.  

(b)(1) Appendix "A" of this part 
contains an example of a calculation for 
hypothetical reactors which can be used 
as an initial estimate of the exclusion 
area, the low population zone, and the 
population center distance.  

(2) The calculations described in Ap
pendix "A" of this part are a means of 
obtaining preliminary guidance. They 
may be used as a point of- departure for 
consderation of particular site require
ments which may result from evaluations 
of the particular characteristics of the 
reactor, its purpose, method of operation, 
and site involved. The numerical values 
stated for the variables listed in Appen
dix *'A" of this part represent approxi
mations that presently appear reason
able. but these numbers may need to be 
revised as further experience and tech
nical information develops.  

Dated at Germantown. Maryland, this 

8th day of February 1961.  

For the Atomic Energy Commission.  

WooDFoRD B. McCooL, 
Secretary.
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AFFZmrXn "A" 

)xample of a calculation of reactor siting 
distances: 

1. The calculations of this Appendix are 
based upon the following assumptions: 

a. The fission product release to the at
mosphere of the reactor building Is 100 per

cent of the noble gases. 50 percent of the 
halogens and 1 percent of the solids In the 
fission product Inventory. This release Is 
equal to 15. percent of the total radio
activity of the fission product Inventory. Of 
the 50 percent of the halogens released, one
half Is assumed to adsorb onto internal sur
faces of the reactor building or adhere to in
ternal components.  

b. The release of radioactivity from the 
reactor building to the environment occurs 
at a leak rate of 0.1 percent per day of the 
atmosphere within the building and the leak
age rate persists throughout the effective 
course of the accident which, for practical 
purposes, Is until the iodine activity has de
cayed away.  

c. In calculating the doses which deter
mine the distances. fi.-Ion product decay 
In the usual pattern has been assumed to 
occur during the time fission products are 
contained within the reactor building. No 
decay was assumed durin. the transit time 
after release from the reactor building.  

d. No ground deposition of the radioactive 
materials that leak from the reactor building 
was asumcd.  

e. The atmospherlc dispersion of material 
leaking from the reactor building was as
sumed to occur according to the following 
relationship: 

X= --

where Q Is rate of release of radioactivity 
from the containment vessel, the ("source 
term.") : 

Z Is the atmospheric concentration of 
radioactivity at distance d .'rom the 
reactor 

Sisn the wind velocity 
e and a. are horizontal and vertica, dif

fusion parameters reap.  
f. Meteorological conditions of atmos

pheric dispersion were assumed to be those 
which are characteristic of the average 
"worst" (least favorable) weather conditions 
for average meteorological regimes over the 
country. For the purposes of these calcula
tions, the parameters used in the equation 
In section e. above were assigned the follow
ing values: 

u = lm/sec; 

E,= [ .I •"p' 

C =O.40; 

nt=0.5 

g. The Isotopes of iodine were assumed to 
be controlling for the low population zone 
distance and population center distance.  
The low population zone distance results 
from Integrating the effects of Iodine 181 
through 135. The population center distance 
equals the low population zone distance in
creased by a factor of one-third.  

h. The source strength of each Iodine 
Isotope was calculated to be as follows:

radioactive decay In the reactor building, 
and the rclc= rate from the rtctor build
lr=. all Intc--raed throuShout the exposure 
time conaldcred.  

L For the exclusion distance. doses from 
both direct gamma radiation and from Iodine 
In the cloud escaping from the reactor 
building were calculated. and the distance 
established on the basis of the effect requir
ing the greater Isolation.  

j. In calculating the thyroid doses which 
result from exposure of an individual to an 
atmosphere containing concentrations of 
radioactive iodine, the following conversion 
factors were used to determine the dose re
ceived from breathing a concentration of 
one curie per cubic meter for one second: 

Isotope Dose (rem) 
I'M --------------------------------- 329 
'm .--------------------------------- 12.4 
'u ----------------------------------. 92.3 

PHNi -----------------.--------------- 5.866 
VAN --------------------------------- 25.8 

k. The whole body doses at the exclusion 
and low population zone distances due to 
direct gammma radiation from the fission 
products released into the reactor building 
were derived from the following relation
ships: 

D=483R ft-'"dt 

where D is the exposure dose in roentgens 
per megawatt of reactor power 

r is the distance In meters 
D. the scattering factor. Is equal to 

. Is the air attenuation factor (0.01 for 
this calculation) 

t Is the exposure time In seconds.  

In this formulation It was assumed that the 
shielding and building structures provided 
an attenuation factor of 10.  

2. On the basis of calculation methods 
and values of parameters described above.  
initial estimates of distances for reactors 

-of various power levels have been developed 
and are listed below.

Power )evil Esciuulon Low popu- Population 
(Utermal megsa. distanc laiton soe center 

watt) (mile) ditance distance 
(soo) (inues)

Jim ............  
1000 .... ....  
900 ..............  
"M ...............  
700 .............  
OW ...............  

30 -----------
400 ............ o 

4(]0 ...............  

100 ...............  

50 ----------------

0.70 .60 
.53 
.60 
.46 
.42 
.38 
.33 
.29 
.24 
.21 
.18 
.13 
.09

13.8 

10 
9.4 

•.6 
a.  
7.2 
G, 3 
&.4 
4.6 
&54 
2.2 
1.4 
.5

17.7 
IL a 
13.8 
12.5 

10.7 
9.6 
8.4 
7.2 
4.5 
2.9 
1.9 
.7

IrF. Doe. 61-1233: Filed. Feb. 10. 1961; 
8:50 a.m.)

Low popu
Exclusion lation 
Q (curies/ Q (curies/ 

isotope meg•watt) megawatt) 
I'm ---------------------. .55 76.4 
I'M- . .----------------- -. 68 1.40 
IM ---------------- 1. 19 18.5 

, -------------------. 72 .91 
1 .-------------------- 1.04 5.4 

These source terms combine the effects of 

ission yield under equilibrium conditions.  
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