
PHILIP SPORN 

June 8, 1961 

Mr. Harold L. Price 
Acting Director of Regulation 
United States Atomic Energy Commission 
Washington 25, D. C.  

Dear r Price: 

I have reviewed the material prepared by AEC and 

published in the Federal Register on iebruary 1], 1961, entitled, 
"Notice of Proposed Guides -- Reactor Site Criteria," 10 CFR.  

Part 100. in accordance with the invitation included in that 

publication, I enclose, as an attachment to this letter, my comments 

and suggested changes in the proposed criteria.  

The proposed guides represent in one respect a desirable 

improv aent 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 oublic should be exposed in the event of an un]iIIely but still 

credible nuclear incident. 7nis feature of the oroposeQ guides 

will, T believe, prove heiofi to tre in.1str,'. Buat I continue to 

find the proposed guides disap.opinting in th,,eir emphasis on isolation 

and population factors, and oarticul.arly in their failure adequately 

to stress the relationship between these factors and the engineering 

design and safeguards of the poarticular reactor facility.  

,uch 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 released by 

accident from the reactor core or the further assumptions and cal

culations as to the radiation exposures resulting from such an 

accident. Whatever the intent, however, suck ma: well be the 

practical effect of its adoption by the AECC. The result. is largely 

to negate commendable efforts elsewhere in the proposed criteria to 

stress the importance of the irndcividual reactor type and the 

engineering characteristics oT the Pacilitv. 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 

"A" be deleted from the proposed guides. If this is not done, the 
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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 provide in 

support of license applications.  

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 technology is well-known and 

those facility designs which are conservatively engineered by 

establishing site criteria which meet the reauirements of less well

known concepts of less-conservative designs. We must be careful 

also in establishing site criteria not to freeze site requirements 

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 radin.tion 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 conseauences which orudence requires us to make today are 

likely in time to prove either unrealistic or too conservative.  

S ncerev'.  

Phili Sporn
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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 appliedQ 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 ;heir location than for experts to come to conservative 

conclusions a.s to the rypes of. ac.cident which might occur, including 

the maximum nuclear incident which is plausible enough to warrant con

sideration, and to base their safety determination on tnis judgment.  

The propose, g;uides will in uranc. p-rovide very little guidance if 

i. .en.in. 1 .l -s are .e...e.• to apply some further undefined margz.in 

of srety in order to take care of unidentified contingencies which 

technical extperts do not ronsider credible.  

i sug•est deletion also of the last sentence of subparagraph (c).  

"?he preceding. sentence states that the Commission is considering .... l ower limits on maximum, 

establishing for large population centers, lo 

dosages than those contained in Section 100.11; if so, it is entirely 

aoprooria5e to a-vise potentiq! licensees of this fact. It does not 

follow, however, Ys st-tei in the lase sentence, that this will 

necessari.l resl- t -in 7 r 9 'er nru1-tion center di.stances than 

sugpested by the prop Meh Inj<,n"erin safeguards and other 

cens .erati-ns 0et d.ista.nce fctors. Tn Fnv event, 

the ootential ,osages t- which population centers might be subjected, 

enda not arbttrary ds nces, should be the determ.ining consideration.  

Section 100.2 - Sc•.ne. The second paragraph of Section 100.2 

states that the proposed site criteria should be applied with 

"additional conservatism." to rectors which are "novel in design, 

unproven as prototypes, and do not have adecuate theoretical and 

experimental or Dilot plant experience." Conservatism in this 

instance is equated by the proposed • uide to additional isolation.  

i certainly do not ar:ue with the princiole that we ought to be 

conservat.ive sbout unorcven reactor .types. The conservatism should 

be aprlied, however, to the safeguards which need to be incorporated 

in the reactor I 'v.izy ;i nd. to he Fnaly-s-s of the orobability and 

consecuences on a.....e.. and not i.r soe unrelated manner to the 

determination of site .6c1stances. if the reac...r is unproven, and



compensating 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 whichthe 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 

evaluation may, in a given case, produce the same net result as an 

effort to apply such conservatism directly to site distances. But 

the difference 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 examina

tion of the potential 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 concept that conservative assumptions may have to be made about 

potential accidents and releases of radioactive material for unproven 

reactor types. Phe 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 probcbiti .-nd conseouences of accidents need be less 

conservative than at nresent.  

I also su:-est th-.iý , t irs a. oara-rph of Section 100.2 be 

revised to refer to 'oo1ic. .ions [.r "fa.il' t icenses" instead of 

applications for "constructi.on oermitS and oneratin2 license". Those 

familiar with AE", licensing procedures will realize that an applicant 

files simulteneously, at the beginninq n) his project, for both a 

construction permit and an opera.cing License, and that AEC's formal 

site review taes place at, this time. Those not familiar with AEC 

licensing practice may assume that AEC intends two site reviews -

one at the construction permit and one at the operating license stage 

of licensing proceedings. AIE should not, of course, be precluded 
T.rom taking a second loo', at the reactor and its site at the time of 

the operatine license if techni.•-1: knowiedge or other circumstances 

have altered :rar-,edly since tie issuance o a construction permit.  

But AEC's intention sho'1d oe to settle t-he matter o" site approval.  

at tle construct.on oznr- rroceedin-s.



Sec"tion 100.10 . Factors to be Considered -en-EValutle 
Sites. Greater emphasis needs to be placed in .nis section on the 

relationship 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, elsewhere in the proposed guides. The point could be 

further emphasized, however, through other changes in the wording 

and arrangement of Section 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 meteorological, geographical.  

and hydrological site characteristics can be compensated for by 

engineering safeguards, could equally be made applicable to para

graph (a) relating to population densities and distance from 

population centers. The last sentence of subparagraph (b) (3) 
could be revised to read: "If reactors, are located at sites where 

radioactive liouid effluents night flow reaaily into nearby streams 

or rivers or miuht find. ready acces3 to underground water tables, 
special engineering precautions m.ust be taken." This wording 

better reflects the fact that a reactor designer can through 

conservative desi."n compensate for site characteristics which are 

less than those most desirable.  

Section 100.11 -- Determination of Exclusion Area. Low 

Population Zone, and Population Center Distance. While the intent 

of this section is not entirely clear, it appears, when taken with 

Appendix "A", to reauire that all applic-ants must assume in their 

hazards analyses a core meit-down and release of a significant 

fraction of the Vission product inventory to the interior of the 

containment structure, such as mighL occur in the case of water-type 

reactors from a loss of coolant following rupture of the primary 
system.  

I do not auarrel 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 ruoture 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 sure!:.r there should be room in the proposed guides 

for the possibility that f'rom accumulated experience and technical 

progress we wil, learn that a severe rupture of the primary cooling



-system is not a credile accident or that proitective measures, such 
as a safety injection system, can be counted on to prevent 

destruction of the core.  

It is also not clear to what extent other assumptions and 

numerical values contained in Appendix "A" are intended to control 

the applicant t 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 effect 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 onthe applicant 

assumptions and values which are not applicable to his reactor 

concept or which failto reflect current technical judgments.  

I urge therefore that Appendix "A" and all references to it oe 

deleted from the proposed guides. Instead, the CoorM.ission would 

perform a monre useful servlce for the njcele.3r industry by publishintf 

from time to time in technical journals and paoers sample hazards 

analyses for . variety of reactor plants.

PS: rb




