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UNITED STATRS OF AMERICA

WUCLEAR REGULATORY COMNISSION

“

in the matter oi:

Lockat Ho. 50-471

(Pilgrim Nuclear Cenerating Station,

W e e e

Plymouvh Menorial dall,
Plymouth, Massachusahis
Tuesday, 28 August 1279
", The hearing ia tha abovas=-intitled matter was

raconvened, pursuant to adjournmert, ot 2:00 a.m,

BEEFORE:
ANDREW C. GOODHOPE, Bsq., Chairman,
Atonmic Safety and Licensisg Beoard
DR, RICHARD F. COLE, Mambar
OR, DIXON CALLIHAN, Membar
APPEARANCES:

GERALD H. LEWALD, Esq., Ropss & Gray,
225 Traaklin Street, Boston, Massachuset<s; aad
DALE G. STOODLBY, Esq., Bostcan 2dison Compaay,
Lagal Dapt., 800 Boylstcs Straet, Boston,
Massachusetts; on behalf of the Applicarn:.

MICHAEL B. MEYSR, Esq., apd FRANCIS WRIGHT, Esq.,
Assistant Attorneys Censrali, State of
Massachusetts; on beghalf ¢f the Commonwealzh
of Massachucetts, Interveror.
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AFPEARANCES: (Contizued)
BARRY SMITH, EB3q., Office of the Ixscutive Lagal
Diractor, Nuclsar Regulatory Ccmnission,
Washington, D.C., on behalf of the MNuclaur
Regulatory Staif,

ALAN R. CLEETOuH, Pro sze.
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DIRECT VOIR CROSS REDIXECT RECROSS ZCAID

WITNESSES : CROSS .Cl
DIZE BGARD !
{Resumed) ;
Falk Kantor ) == ~- 11,502 - e _— -
Lecnard Soffer) I
!
Philip Herr 11,550 11,62 11,631 11,637 -- 11,608 11,702

EXHIBITS:

Commonwealth No. 112
(Report fraom E.G.Case to
NRC Commissioners dtd
3/7/78)

IDENTIFICATION EVIDENCE
11,5327 11,537
V187 137
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CHAIRMA! GCODECPE: The aearing #.1 ke in rdsax.

]

This : continuation of the heariacs of i
Bos :on Zdison Compaay. et al., Pilcrzim Nuclagy CGanawral g
Uni: Ko. 2, Dock:zt No. 30-471.

Will zounsel plaase :=atame t thaiy agp2araices.

{R. IL2WALD: My name iz Zecrgae E, Lawald. iy
address .8 Ropes & Grav, 225 Frank in 5tvest. Zcatorn,
Massachurets.

with ne is Dala G. Stoccdley, .3:i tant senelal
counse. for Bosten Zdison Companv, svi 2oylstuy Streex
Besuen, Massachusetts, regresentinc the pslicunt.

' HMR. WRIGHT: My name s “ra c.s 4. :ht. I

represent the Commnonwealth of Massechu:z-ts.

MR. SMITH: My name is Farr: . 3mich; I
represent the NRC staff, My address is ‘fasainyton, D. C.

MR, CLEETON: Alan R. Clseton, 22 MacIintosh Road,
Franklin, Massachusetts, representiag mysalf,

CEHAIRMAN GCCCEVOPE: One nat:e: belore we proceed:
Mr. Lewald nas requestad the issuarce cf zvorornas, and :he
becard has considered his request. The s:ipzocnis will le
grante:l and will be igsued immediately uvo2 ry return 1.0
Washingcoon. e A

MR. WIAISET: Mr. Chaimﬁl’\?l ] 5/ | 38

CEAIRMAN GOCDEOPE: Yos?

-~
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POCR ORIGINAL

MR. WRIGHT: May I be hearc ° ‘hai, piease?

CHAIRMAN GOODHCPE: Aca you 1.ng 40 objzct to

understand it.

1'11 hear Zrom you, thowgh,

W

MR. WRIGHT: 7Thara is one l4i.ag, S.r. PFirsz o
all, 72 just recaived tihis ragues: for (uhocena yescsriday.
wa're still considering it., 1I'd azk - vou held your
riliry until we can respend to it. To: onaz tling that
immediaﬁaly comes to mind is it's zertaia.’ vuxry uuch csut of

the crdinary, and that's the reguirem:: :uhat the wiinasses

m

iz this care that are being subpoenae. =zr: £:le writtan
ta2stinony.

I don't thirk that's usu:al. ut “east to amy
kacwledge, for that alone; we'd like :» oppestunity to
raspond in detail. As soon as these hearincs ara concluded,
I intend to get back to my office and ©..lec a written
rasponse.

I'd ask that you withhsld aa; —aling nntil ;
wa've had a chanca to respond :in writiac.

CHAIRMAN COCDECPE: W%We'il 4o anzec and issve the
subpoesnas as requested. 7f you have n:fanéhlniitoi£i? then
file your objactions then.

MR, WRIGHT: D¢ I understand thax would de

raquring the witnesses to fils written =-a2stimcay? Thet's what
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CHATRMAN GOODHOPE: Is zhat wmuszual? It's the

the subpoena asks for,

general custom to file written testimon: .

. —_ - S S S PRI AR

MR, WRIGHT: If the party is prusenting the

'

witness, yes, it’'s customary. 23ut if scwmedody is beiny |
subpoenaed, I think it's very unasual to force them in advance

of that to sit down and write up testimonv to be filed. i

CHAIRMAN GOODHCOPE: Well, T'm assuming that the |
purposes of this are to permit the witness2s to testify as to |
ihat the arrangements were and how ther r=z going to procued
along the lines of tha letter of July 23, 19792, to Mr. Abbott‘
and Mr. Moulton, as signed by Alan B. Schzer (phonetic),
aasistant attorney general.

MR, WRIGHT: I think thers 12 many occasicns in
which witnesses are subpcenaed into tles2 kinds »f
hearings.

But in all cases they are zulject to diract
examination and then cross examination. 1I've naver heard of a
party forced to com.lin who was nct sponscred by a party
directly and be forced to write it all out. l

CHAIRMAN GOODHCPE: If they'we unable to prasent

written testimcony, and they have a reasnn tc pra2sent writtea

testimcny, I think that wculd still be in compliance with

the subpoena, if -=- aven if it doss call for it. If they

don't have a basis for preparing written tzstlaeny, why, they |

".37 ,‘40 :
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davidd M just say they don’t have a basis. They don't know what

2 ;
tastimony they want. Therefore, they're unable to present it

or file written tescimeny.
MR. WRIGHT: Well, if vom ==
. CHAIRMAN GOODHOPE: Taat's arother ching. 920

’ you know that Mr. Parker or whoevar he casignates is going to

cbject to it?

8 MR. WRICHT: I have not had a chence to lock into
’ this matzter at all.

. CHAIRMAN GOODEOPE: Wa‘'ll iszus the subpoena. If
" you have objections to the subpoena, file ycur objections.
" | MR, WRIGHT: Well --

13 CHAIRMAN GOCDEOPE: I'm just putting you on notice
i4 now that the application will be granuec.

13 MR. CLEETON: Mr. Chairman?

16 CHAIRMAN GOODHOPZ: Yoa?

17 MR. CLEETON: You made a roference to a letter

18 to Mr. Abbott and Mr. Moulton. That's in reference to

19 Pilgrim 1 and not Pilgrim 2. I don't know if this is

20 , relevant to this subpcena, but thes attachments thereto are
2 a matter regarding Pilgrim i, not Pilgrim 2.

DR. COLE: I think thay're related to the

R

emergency planning. It's difficult o separate Pilgrim 1

and Pilgrim 2 whsn you're talking aboui emercency clans

d 8 B

and emergency planning.

1137 141
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MR. WRIGHT: If I may, Mr. Choirman, may I malke a
request that ycu withhold your raling on the subpoena
until we set a chance to res»ond =0 ic? IL'1ll enly be a couple
0% days an¢. I think it's an infair positicn for us. We have
a novel question, here, whether or not a witness can ba
requires to submit written testimcny in ahead of time. And
I just think fairness would call for an opporituaity Lo
respond to that particular cuestion. We just received tnis in
yesterday, since we've been down here and simply have no: had
the time to work this thing througn.

(Board Conferring)

CHAIRMAN GOODHO. ?: We'll issue the subroena. If you

,32 have objecti.ns, file them. With that we'll proceed wita the

witnesses.

MR. SMITH: Mr. chairman?

CHAIRMAN GOODHOPE: Yes, Mr. Smith.

MR, SMITH: That was cne of the preliminary mattaers
I wanted tc report back what I know on the subject we discussed

yestarday relating to emergency plauning. Unfortunacely, I

| don't know more today than I did ysstarday. I think that the

{ bast course then, is for me - as soon as I gat back, if any

thing changes in the nature that I discussed ysaterday, to
inform the board and parties, and otherwize go ahead as

planned. On that matter, I talked to the otier par+ties and

| at least the parties are in agreement tc have testimony filed,

1157 143
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rathar than on Septaisber 141, which is :;;ll within the rmles

for filing tasitmony. And alsze, thore's ieen interrogaicries

£ilead by the Cormcpwealth and we've agra.’® areong

0, of the date of September 10.

CHAIRMAN GOCDHOPE: All rigit. 2ut on

thare ave changes, kacanse I certalaly want ko

sut at least two weeks and a press xzleace mut

oursszlvas

"‘-h"-ct' if

get 2 pecice

2t least two

weeks n advance of thosa hearings, g0 if wa'z2 geiny to o

aaything, lat us Xacw as guiskly as yon zan, sc that tha board

is not voing to end up in a bind of gatting i1 noctice out

under the fedaral register and a preoug ralecsa out for those

October 1 hearincs.

MR. SMITE: I understand that.sir, Ye ¢ould havs

a ccnference call or set up individual cell with the parties.

DR. COLZ:

We oxpect %c £ind ¢u:z, r.

are you locking for?

MR. SMITE:

is going to suspend licensing activitios relating to THI.

apergency planaing would be one of those things

not want the staff to go forward with,

DR. COLE:

Swmith.

vihat

I an lcoking for:r wh2ther the cormission

And

that zhey may

Thay did nct make a dacision yestarday.

MR. SMITH: The people I know 2idn't Xknow if they

nace a daciaion.

-
-

am going to keep in zontac: with them=--

thoy don’t know what the rasuits of the sommissiont meetirgs

will be today.

1157
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davide 1 DR. COLE: Okay, thank you.
N CHAIRMPN GOODHOPE: I don'%t think I .sade mvself
3|} clear on this yesterday, but I have a lictle pzcblem on this.

4| They talk ir terms of no fur:her licensing but they do rot

5; talk in terms of no furcher h2arings on applicatcicns Zor

‘i liceansee. I don't know if it's a valid dist.nectiony I think
75 it is.

Bil MR. SMITH: I would agree with you ,Mr, Chaiiman,
9;1 we have the same prollenm.

10 é CHAIRMAN GCODRECOPE: It is a problam,

1" | MR. SMITH: I doa't wknow what the.csmmissiono3

12 || response will be and I hope when they make a responsei if they i

13 | make a response, they'll make claar as tc what thcy see their

14 | role as and what they want the staff ¢3s do.
15 | CIAIRMAN GOODHOPE: Are there any other
i6 preliminary matters? All right. We have two witnesses we had ;
17 ? yesterday: ir. Soffar and Mr. Fantor. They have returned.
vef Mr. Wright, you are cross 2xamiainc.
|
|

3
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Whereunon, .

PALX FANTCR PUOR UR’n' !

and ngAI— |

LEONARD SOFFER |

ware callad as witnhessas, and having Lusa uravicusly duly
sworn, were examined and testifiad as follows:
CRCSS EXAMINATION !Resumed)
BY MR. WRIGCOT:

0 I1f we could, gentlemen, could we cura to staff's
axhibit 667 That's the tables that you passed out vastarday.
Now 1f you would look at table 3, just for purnoses of
identificaticn, this is the table that ncw rzpraseacs your

latest calculaticos as to populaticn figures based onthe BRY

study.
A (Witness EKantor) vYes.
Q Will you look at celumn U, pizase labelled:

Tourists. Now, I notice that ail of the tourists within
30 miles of the Pilgrim 2 site, you have placed in two rings. f
The two to three mile ring and the four o five mile ring.
Could you tell me, does that mean that there are no tourists '
between zero and two niles, for szampla?

A We do not belicve there are any s:onificant
concentvations of touriste of two miles, such that when they
are weighted, that when thev would be a2 factor in the over™

all population,

1137 146
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Q But you did have the ERT szudy with vou at the

time, that indicates,at least in terms of peak nember-. Thera

are saveral thocusand people in that aresa., Is that correct?

A The ERT study indicates there are tourists witchin
zeroto three miies, As I indicated yosierday they arc
asgociated ;1th the Pilgrim Shorafront ané Overlook.

Q That is a rescaurant?

A No, it's a -~ it's a recrszatior facility. And
visitors center associated with the nuclear plant. Iit's
ownedd and controlled by the anpiicant.

Q And for what reason did vou decidz that there
should -- that the number of tourists there i3 =30 negligible
that you should call it zero.

a The information that we had on the amount of time
that the tourists spent there. 30 wa weighted the

the averace “ime. The result was not
significant, also the fact that the ~- ithe tourists in this
area are under the control of the applicant was another
factor.

< Now, there's a beach witchin “wo miles of the
Pilgrim site. Is ther not aPriscilla Beach?

R Priscilla Beach 18 within two milesa. Yes, it is.

Q Presumably, there are recple who go to .swim and
spend the day there?

A All right, ncw Priscilla Beach is a private beach

1137 14
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davidll 1 to my knowledge. And the people who wimld use the beach would

P —

2 | be the permanent residents or the season residents in the
3 || Priscilla Beach area, vhich are accountad {or in the odd data.
3 Q What about tourists bstwyaen fiva miles andthirty

miles? I take itu are not sayiag thera are no tourists in that

e area?

v A That's correct. |

9 i We have found that short term vistors and are

S i significant only within the first several ailes of the |
~~.,.1o£ plant, about-;lv. miles. ?

1| ' Bevend. five miles it takes a :remendous amount of .

sz short term vistofs to have an effect on the overall population ‘

;5 || distribution. |

14 | For axample, between 10 and 30 miles to increase ‘

'5: the population roughly by 100 per scuars mile, you need somethigg

. || on the order of 75 million daytime tcurists; just a

|7' tremendous number as you get further away from the plant and '

8 | the area increases.

19 DR. COLE: Bxcuse me. I didn’t understand your |

20 answer; could you respeat that? ?

21 { I thought you said to increase the population by '

225§ 80 many square miles —

23 % WITNESS XANT. - No. To increase the population

s 100 per square mile --

2s |

I
r 1137 148
!
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2 Q Mr. Kantor, did you gather figures for the
3 % tourists from five to 30 milies?

- A No. We don't have the figurs on daytine,
3 short term tourists bevond five milas.

3 I have reviewed some reports on tourism, but I

have no report, specifically, on short teim visitors lato

8 the population data base.

}

9 é Q And if we go out 30 miles from unit 2, we're ;
10 g including a substantial porticn of the Cape, are we not? ;
11 ; A Yes, sir,

12 r Q And Provincetown? '
i3 | A No, I beliave Provincetown is bevond the 30 i
1a || miles. 1
15 Q Would you like to check that? I
16 I believe it's 20, but g0 ahead. i
17 i A You're correct: Provincetown is 25 miles. ;
18 Q Thank you. |
19 MR. LEWALD: I sugogast Mr. Wright be sworn if :

20 he's going to be offering testimony.

21 CHAIRMAN GOODEOPE: Continue, Mr. Wright. }
é

BY MR. WRIGHAT: 1 A( '

- 1157 149 ‘
23 Q Mr. Kantor or Mr, Soffer, for that matter, I ‘

24 comparad the original figures that wers provided you in l
25 the ER between those given you in the E® studv, and there

are obviously substantial discrepencies bhetween the two

B R R E———
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acw “hat you have attempted to work into your new wabl 2.

..

davidl3

"~

Do you have any explanation for how this coomrred?

3 | Let me ack you a for instance: fcr zerc to one ailp, for

- i example, according to the enviroament 1 raport suhqﬁtted

5 i by Boston EZdison, thers wers only 452 .cascnal reaideats thers.
Jowaver, the ERT study that you just raceived, indicates

I that there were 1361 peoprle therxe.

3 MR, LEWALD: I object %o the fora of the questica.

9 i CHAIRMAN COODHMOPE: We haen't gotten 2o tha

quascion yet.

11 i BY MR. WRIGHT:

1
i2 ! Q I'm asking you, sir, what -~ or have yeu iavestigato:d
13 /| shy there was such a discrapency hatveen those two fijures.

12 MR. LEWALD: Still cbject to the guesticn. It

+5 ' zreeks with argument.

13 CHAIRMAN GOODHOPE: Well, I =--

17 4 MR. LEWALD: I think the gnuestion can be put to the
witness without nrefatory remarks where the iaterrogator has
12 3 examined the results of the investigation.

3:55 CHAIRMAN GOODECFZ: I agrea: <the guestion can

2 'j be asked quite a bit mere sharply.

{ Can you explain the di.lference theore?

Ia

oy I don't call it "discrepency.” There iz a differen =

-

in the numbers; can ycu explain it, Mr, Rantor? ]l'S/ Eijo

Rl
5.

: WITNESS EANTCR: T helieve :the differnnce results i

N
ul
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 davidls I % the fact that the ERT study today is a much more thorowgh and
2 systematic review within a shert distarce oZthe plant
3 than what was done originally, and came up wich a sigaificant
4| number -- additional number of seasonal residents; ia turn,
5 they multiplied that by a factor cof five, assuming five
8 ! rosifents per seasonal resident.
7 And I think the fact is the aumber five iz also
9‘ larger than the number that was used in the criginal stuvdy;
9 the five people per seasonal resident was mesnt %o be a weekenc
10 3Jeasonal peak occupancy number.
i1 CHAIRMAN GOODEQOPE: In your study?
12 WITNESS KANTCR: In the BRT studv, which I

13 indicated, I believe, was higher than used in the original

13 study.
i5 BY MR. WRIGHT:
16 Q Mr. Kantor or Mr., Soffer, d4id either of you

1y gentlemen work on the calculaticn that went into establishing
13 the -~

19 CHAIRMAN GCODHOPE: 1I'm sorxy; I couldn't hear

n the gquestion.
21 | MR. WRIGAT: I asked if eithar of them workad
22 on the calculations that went into the establishing of the

23 low population zone?

24 WITNESS SOFFER: VYes, I did., ]],S/ 1 G 1
{ ! |

-~
~
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11,508

Q Would these new figures supp.ied by the CRT study

make a difference:n the 3ize of the LPZ?

MR, SMITE:

of rclovaan.

i'm going to cbject on the grounds

1157
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CHAIRMAN GOCDEOPE: What are you trying to show,
Mr. Wright?

MR. WRIGHT: Mr. Chairman, as vou kncw, there is an
area surrocunding the site called the Low Population Zone, and ¢
a certain extent it is based upon the numiaer of people containo#
therein and the ease with which they can ba =avacuatad in the
event of a nuclear emergency.

We have just received this infermation now‘as to
substantially highar numbers of seasonal residents in this
area. And it seems to me -- and I only hive a couple of |
questions on this -- that it might be informative for all of
us to find out whether or not these figures have now been
employed in looking again at the LPZ, becsuse the LPZ originally
was based, as I said, to a certain extart on the number of
pecpla.

CHAIRMAN GOODHOPE: Well your quastion is, will these
new figwes change his original fijures that he pressented in
the LPZ?

MK. WRIGHT: Yes.

CHAIRMAN GOODHOPE: All right. 1I'll lat that question|
be answered.

WITNRBSS SOFFER: I have not irvestigated the impact ’
of these new figures on the LPZ.

However, based upon just a recollection,and a ‘l

cursory examination of the numbers, and axy understanding of

1137 153
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them today, my judgment is that it wculd not change our
conclusion regarding the LPZ fcr the following reasons:
'he calculation that went into che establisoment of

the LPZ was primarily a calculaticn thut was aimed ac

; vetermining what the populaticn center distance was. Populatioa

csnter distance is the requirement that is imposed by 10 CFR
Part 100.

And what we did, and wnat I dic, and what was
reported in I believe Supplsment No. 3 to the SER, was to make
an examination of population coancentrations in the area arocund
the plant, and to dstermine where we believe the nearest
population center was.

The Staff at that time had reason to believe chat
the contiguous communities of Plymouth, VYorth Kingston and
Plymouth Center would beccme a population center within the
meaning of 10 CFR Part 100, And the question was then to

determine wvhere the edge or whers the distance to the

Fopulatton centar was.,

This was determined on the basis of several criteria

population density, community institutions such as schools,
hospitals, nursing homes and a dateraination w7a: made that the
population center distance was approximataly 3.1 miles. ihat
is the distance from t-~ _lant to the Plymouth Nursing Home.

Therefore, using the requiremeris in Part 100 that

thes population center distance must be at leaszt 1 1/3 times the

j].j/ | 54
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LPZ, it was detarmi.ed could ba a0 lLarger =haa 2.3 miles.

The Staff requestad ths ipplicaac t2 reduc2a ta:
LP2 and che Applicanc has done so acucréinylv.

The new numbers that have bs2n rasantad is the ERT
study indicate that the porulatios in tre luw nesulation zons
may be scmewhat higher than the values that were criginally

reported by the Staff in the SER cupplemernca of 1974 aand 1275.

| However, tnis does nct change the sonclusion as &9 whare thae

populaticn center distance is.
BY MR, YRIGHT:

Q I see.

A (Witness Soffer) Conseqrently, ny judomene 15 that
no, it doces not changa tha LP3Z.

g Mr. Kantor, tha ERT study contains %ables for ton-
vear increments. In other words. 15380, 1999 and so forta.
And vet your charts, lcoking at 1985, could vou tell me how

you got those seasonal figures frcm the ERT study for 12357

A (Witness Kantor) I interpolated hetwzen 1980 2:
199,
DR. CALLIHAN: What kind of interpolation? Liaear? ;
WITNESS XANTOR: Linear.
DR. CALLIEAN: Thank you.
BY MR. WRIGHT:
Q I did scme averaging last night nyseif, and for

Zero to two miles, based on the new ERT =2cudv, I determised
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that the peak population -~ in other word: during the

summertime -~ was 10,762.

Does that sound ieasonabla to you, Mr. Kantor?

MR.. SMITH: I object.

MR, WRICHT: Xo. Chzirman, I c¢ar uave him do it.
I just want to spesed tnings up a bit.

MR. SMITH: I object to that, 'co.

CHAIRMA GOCDECOPE: Whaz is vour question?

MR. WRIGHT: I want to 2siablisza what the peak

populaticn is in 1985 betwesen zero and twe milaz,
. CHAIRMAN GOCDLOPE: Why dcn't =i ask him that ;
question. ' |
BY MR. WRIGHT:
Q Mr. Kantor, what is the peak population in 1985
between zero a2nd two miles, if ycu ccould rlaase using tha ERT

study?

A (Witness Kantcr) I have to review the numbers here.

We are talking sbout peak daily population, is that corrzet?
Q Yes. e
MR, SMITA: Mr. Chairman, if che witazss could
reapond to the question, he would have 2o perform calculaticns.
He doesn't know without doinc the calculations is
what I understand frcam his testimoay.
CHAIRMAN GCOODHOPE: Have vou dcne this? Have vou

made there calcnlations?

1137 156
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wxrgzss KANTCR: This particular one, no, sir.
CHAIRMAN CCODHOPE: Can vou do it ranidly?

MR. WRIGHT: Mr. Chaizrman, I ¢an tell him cha

pages that the two -~
CHAIRMAN GOODHOPE: Wa ara not cgoing to sit here and {-
you are trying to make thlas your witness. We are not going to

sit here and have him present a statiistlical study uander che i

guise of cross-examination. 3
If you want to present the study and point suc that é

yours is much better than what thev havs 4done, vou have an

opportunity to do that.

i 4R. WRIGHT: Mr. Chairman, 1 understand that.

And if you wculd indulge me in chis one =-- all I

need is this one more figurae.

SAPR—

CHAIRMAN GOCDHOPE: All richt. Let's go to this oae :
figure then. But remember, this is the end of it.

Do you understand the cuastion, r. Kantor? |
; WITNESS XANTOR: Yas, sir.
. BY MR. WRIGHT:

Q Mr. Kantor, I peliave the cherts vou wantc ars on

. | pages 75 and 76. i

A (Witness Kantor) Zero to two miles?
;' Q Yas. ?
[
‘ A In 1980 peak population zero to two miles is 2404.
§

In 1990 the peak is -- peak cumulativa pepulation

- L ——
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It appears reasonable that 1985 would be about
10,700 peak daily population.

Q All right. Let's use that figura then.

That would be the number of peonle that we might
expect to find on a, ray sunny weekend dav inthe summertime.

Is that correct?

CHAIRMAN GOODHOPE: What i3 that firure?

I mean, how do you arrive at it?

WITNESS KANTOR: That figqura inciunda2s nermanent
residents, peak seasgonal residents, and pesk seazonal transientcs,
peak motel capacity, peak beach use, neak institutional |
capacity, hospital and so forth. GZSverythiig filled to the
max imum.

CHAIRMAN GOODHOPE: All right, Mr. ¥Wright, do you
have any further questions?

BY MR. WRIGHT:

Q Covld you tell me, Mr., Xantor, @d this is of
course not much of a problem in this particular aspect in the
final supplement --

MR, LEWALD: I'm going to object to these quesstions.

|
|
|
|

CHAIRMAN GOODHOPE: This is what did you say?
MR. WRIGHT: T will withdraw what I said.

CHAIRMAN GOODHOPE: Ask your question. We will co

aheac that way. If you have comments, we will give you olenty

1137 158 |
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of time to make then.

s woom. POOR ORIGINAL

Q Why is it more ratioral to use, or more accurate

to use your figure framzexo %o two miles, vour weighted |

|
figure which is 3743, than a figure that represents what might i
be found there on a summer day.

MR, SMITH: I cbject.

He used the term rational and summar day for
fcundation. It is argumentative.
MR.WRIGHT: I don't think it is argumentative at

all, sir.

CHAIRMAN GOODHOPE: I dont know azcut "rational.

Again, can vou dxplain the discrspancies between
the two figures?

I think we have been ovar :this.

Cr, is there a discrepancy? Or, what are the
differences? Can you explain them?

WITNESS KANTOR: We have responded to this previous ‘

comment by the Commonwealth in our responses which are ccntainaé

in the Final Supplement on page 5~10. 1In doing an alternative

site study we believe it is appropriate to use the annual

average population.

However, for emergency planning we would use the
peak population.

B8Y MR. WRIGHT:

Q Well, lock at page -- first of all, you said

1157 159
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A (Witness Kantor) I want to == thesre are three

sites among the original alternative 3sitaes.

Al=o fer Seabprook

and Millstone, seascnal residents wers alsc included for

those sitaes, also.

Q And what were the three sitses?

A The coastsal sites, sites 13, 19 and 20, plus

Seabrock and Millstone.

Q If you would look, please, at page 448 of the

Pinal Supplement, that is the population distribution chart

for the Montague sita.

And what is the zero to two mile cumulative

populaticn figure, please?

Mr. Chairman, the figures are in the

MR. SMIT{:
exhibit.
WITNESS KANTOR: Por what vear?
\-_ BY MR. WRIGHT:

2 For 198S5.

A (Witness Kantor) 3181.

CHAIRMAN GOCDHOPE:

said -- did you say zero to three?

MR. WRIGHT:

LEWALD

Zero to two, sir.

Zaro to two milas.

I

. —

5

7

Zero to three? I thought he

160
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CHAIRMAN GOODHOPE: Kilometers had me nmired up.
BY MR. WRIGHT:
Q So that is roughly comparable to vour weljhted
figure for the Pilgrim site, is it not?
A (Witness Kantor) It is the same distance, sane vear.
The Montague site includes only permanent residents.
The judgmant was made that the amount of seascnal residents
and daily tourists, although thers are some in the Montague
area, were not significant, so thev were not included in these

numbers.
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Q The aumbar itsalf, 3181, is c) 32, is it not, %o
your weightad figurec for the Pilgrim git., shich is 33437

EN Yas.

Q And so for “hat raazom you uould say tharza i3 o0
appracizble diffsrence batween the wo?

A We would ccusider it o &0 be & sigaificant
diffarence, yes.

Q And yat oa ops of those pealr days ag tha Pilgrinm

sits there are rot 3300 people there, ars thars? Theru are

1v,000.
HMR, SMITH: Cbject.
DY MR, WRICET:
Q Is zhat correct?

CIAIRMAN GOODHOPE: COverruled.

ALTNESS KANTOR: Oua a peak day io Pilgrim thars
are, as I indicated, assuming full capacity of all faciliie
ies, thare are approximately 10,000 people, wasad on the EZRT
study.

BY MR, VPIGHT:

Q And yet you would still aaintaia 4hat your
weishting methed gives yocu scws kind of napndle on %tho
posgibla risk to the surrounding ponulatica of various sitas?

MR, SMITH: Obisct.

CHAIPMAN GOCDHOPE: Clearly arcumentative, Mo,

Wright.

1157 162
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8Y MR, WRIGHT:
Q Is this problem of peaking one of the reascns
why you call populatiocn dansily a crude iadicater of risk?
MR. SMITH: Object, in *aras of problem of noak.

What is problem of pasak?

ST G SNN——=

i
'

CHAIRMAN GOODHOPE: Do you updezztaand the qucstion.‘;

Mr, Rantor?
WITNESS XANTOR: Neo, siz.
MR, WRIGHT: I can raphrase it,
BY MR, WRIGHT:
Q Is this phencmaaon of peak, tie fact that down

toward Pilgrim you have 10.090 pecple <n A suumar day
does not appaar in your weighted ficurs. Iz that one cf the
reascons that you say that this woighting msthod providss a
cruda indicator of risk?

MR, SMITH: M, Chaiman, I cobiact agaia.

CHAIRMAN GOODHCOPE: Did he say that?

MR. WRIGHT: Yes. That's the way it's character-
ized in the Final Supplanent, sir,

CHAIRMAN GCODHOPE: Did vou say that, Mr. Kantor?

WITNESES KANTOR: I don't balieve we said that.
no, sir,

CHAIRMAN GOOLDAOPE: Could you show vhere he said

it?

1137 163
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WITNESS SOFF3R: We may have 3aid that.

’ I believe wa've talked aboul sopulatican density
as being a crude indicator of risk. But this entirs subject
of the weighting of trapgsient populaticn 2as cong up OvVer and
over agaia., And I beliave that we hava aaswezed it and
described our raticpale and the reason Zor Ths ratiocnale vary
completsly on pags 5~10 of the Fizal Cupplement.

CHAIRMAN GOCDHCPE: Yell, was this elemant of
peaking that ha discussed, was tha: takan into consideratioa
in your rationals?

WITNESS SOFPER: It's one of the tnings that vas
taken intc cocpsideration, that's rignt. Thera risk is
dependaent upon many things, of course. It'as dependent upoca
the population distribution; it's dopendeat uvca the motsor-
ology that may axiat at the time and what sort of an accicent
may occur at the tins, what sort of warniag times. There are
a whole host of impondsarables that canaot be easily calculatad
at all.

They all affoct the risk of population. Ths idea

. of taking aa annual average pcpulaticn which involves wsighi-

ing of transients :s primarily to arrive at an overall aunber

by which to evaluats cne sits as compazed tc another site.

I beiileve we have sald this a pumber of times and

in’'a nurber of places. If you insist cm looking at the peakx

1137 164
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sunmertime population, than il would ba calvy fair %o zay
what about the wintertime population as well.
ﬁ CHAIRMAN GOCDHOPE: Let's oz gst lpto that

argument. We understaand., I think you'va spswersd the

T amass sormne ome. . POOR ORIGINAL

CHAIRMAN GOODHOPE: Go ahead, Ar. liright.
MR, WRIGHT: Wall, if I may ask a questicn about
the wintartime populaticn, sir.
BY MR, »WRIGHT:
Q Mr. Soffer, lcoking at Table 20, oace again, of
Staff's Bxhibit 66, could you tell ae what the wigtertine

population is zero to two uiles?

A (Witness Soffer) I think 1711 defer to Mx. Kantor

on that since ha was reeponsibls for preparing the actual
numbers on the table,
Q Mr. Kantor?

A (Witness Kantor) The wintartiue population would

be as shown in Table A. Pernaneprt resildents ac two miles, it

indicates 26993,
Q 80 thet is about 1300 less than vour weightaed
averaga, is that not correct? T
1157 165
Ry "' sir,
Q And your weighted average, oa che other hand, is

about 6000 iess than the psak figure, is *hat not right?
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A Yes.

Q All right,

Now iz the Fipal Supploment on page 3=4, you say
that -~ and I'm referring now tc %he 2scond paragraph frem the
betton, You say that Bosten Bdiscen Company ia yatheriang ths
data and making its initial submission tc you reliad upon the
cumulative population valuas as a guidalips, is that not
correct?

A I believe that was ong of the guidalines they
used in evaluating the population distributicn around the
proposed sices.

Q And this is a method that is duscribed in a
1973 AEC workinLy paper?

A That's where I believe they obtained ths muauv.ﬁ
aumbers.

Q And as I understand this particular formula, if
the cumulative population surrounding a site exceeds 30,000
people at five miles or 500,000 peopls a% 20 milas or two
million people at 40 miles, then something slse happens, is
that corrsct?

B Well, the working paper was an aarly Staff paper
which dilcussed population guidelines. Scng of ths guidelines
proposed in that paper wore the on28 you have just mantioned.
I think it works out to approximately 400 per cquars mila.

Q 400 pecple per square mils.
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A Right. f UL Ul

Q Now, of course, you'ra using 500, is that correct,

undar Reg Guide 4.77

A Yes, under Reg Guide 4.7 it's 500 people psr
square ailae.

Q And if these population vaiues concained ia this
AEC paper were exceeded, then is it not correct that there

ther must be a showing that the proposed site offars signifi-

cant advantages from tha standpoint of environmental, ecopncmic

or othar factors?
Mr. Soffsr, do you rsusmbar that?

A (Witness Soffar) That was the proposed Staff
paper. 1 empihasize, of ccurse, that that Staff paper was
never approved by the Commission. It naver raceived any
official sanctica. And i: was superseded, in fact, bv
Regulatory Guide 4.7.

CHAIRMAN (NODHOPR: By what?
WITNESS SOFFER: Regqulatory Guide 4.7.
BY MR, WRIGHT:

Q But io any eveant, in the early days, that was the
guidsline *hat was used in preparing the data for the Staff?

A (Witness Soffer) No, that waa a proposed guide-
line.

Q I mean, that was the guideline that Boston Edisca

used. Isa't that what you’ra sayiag hera?

1137 167
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A (¥itness Kaator) ‘That was one of tha guidslines

they used as an indication of what ABC-NFC policy was at that

time, in the time frame they did the origipal study.

Q Mr, Soffer, isa't it alsc true that in ac.i*ion
to tonose pumbers I just mantionad, "he proposad guidelins
also stated that if at the tims of & commissioni.g thera were
60,000 peoplas at five miles projected, or cne million peacple
at 20 miles, or four million peopls at “0 miles == in other
words, double the valus -~ oncs 29eia it sould trigger zZhis
special procedure?

MR, SMITH: Mr. Chairmen, I object. I think it's
be&n established this is a propossd guideline, and I doa't
know how it's relevant in tnis line of cross.

MR. WRIGHT: The relsvancy, sir, if t'u?v, is
that as is obvious from the Commonwealth's comments to the
draft supplement, we are very troubled by the, if I may, the
fuzziness of the Staff guidelines in this particular aiea.
It is 2 ery critical problem, They have gone through a
ntmbar of differsnt methods to try to determine which site
is better from the standpoint of population, zurroundinrg
population.

The method that they‘'re now using is contained
in Reg Guide 4,7, but that's by no means written in stone.
It's not like, for axample, something that you'd find ia

10 CFR Part 100 that wa’re not allowed to challenge. And I'nm

1137 157
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merely trying to zhow today throuch cross-exami-ation that
there is substantial doubt as to just what the appropriala
method to analyse this particular problaa is,

Apd I'm mot colag to t2ka long on this, but I do
think I'm antitled to shcw that undar those guidelipes, that
at one time was coasiderad by the Staff tc be relavant and
helpful in making this assessmspnt, that the Boston Edisca
plant i3 in excess of the guidalinzsas of thosa figuras that
I nmantionaed.

(The Board confarring.)

C3IAIRMAN GOODHOPE:s All right., #What is your
question?

MR, WRIGHT: My guestica, I heliave, was to
Mr., Soffer, and I was asking him if it was not true that at
the time of decommissicning if tha plant--the procjactad popula-
ticn were to exceed fcocur nillicn at forty miles then it would
trigger that special procedurs that I rsad sarlier.

BY MR, WRIGHT:

Q Is that not corrsct?

DR. COLE: ZExcuse RMa.

What special procedura that you raad sarliar?
Demcnstraticn scmething?

MR, WRIGHT: & & &, these levelz are exceedad,

Dr. Colw. The Applican is reoc irsd to present an analysis

of altarnative sites including a showing that the proposed

1157 168
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s'.te offers significant advaatages Sfrom the standpoiat of
rrironmental, aconcmic, or other factora,

MR, COLI: All rigat.

MR, SMITH: Caan *he record ba clear as to where
that statemant is coming Srom?

CHAIRMAN GOODHOPE: VWall, 1t's out of the Staif
propesal, is it not, that was never approvsd?

MR, WRIGCHT: Tas.

CHAIRMAN GOODHOPZ: Tha czo that Mr. Soffar just
descrihad.

MR, GMITH: All right.

CHAIRMAN GOUDHOPE: Apd that's whet the
Applicant worksd wiith at the tine, as I understand it.

MR, WRICHT: ‘Ygl.

WITNESS SOFFER: I'm pot very familiar with the
Staff working paper of 1973 any louger, vrimarily because it
is po longer == it pno longer represents .ay official policy.
In fact, it never did. It represaated m2rely an ianterzaal
Staff oroposal.

However, I belisve ycu are corract in that ragaxd.

I would like to 2dd a fsw ramarcks oo the nsture -=-

3Y MR, VWRIGHT:

Q I'm sorry, that answars my qusstici. Thaak you,
sir.
A (Witness Soffer) I haven't finishzd vet.

i
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CHAIRIAN GOODEOPR: 1If you're going into Zhis,
wa'ra going all the way, szct hallway.

MR, WRIGHT: Well, I just think ==

MR, SMITH: The witnass is 2llcwed Zo qualify,

WITNBSS SOFFBE2: I'd lie to add & faw ragmarks

e —— c—

st ——

in regard to what I belisve is a misundersiasding in zegaxd ﬁof

population dansity critaria.

Pact 130 doss 20% include anv zepulatien densisy

i

criteria, that is true. The Commizsica has merxaly said in 1t3'

|

5
.

statansnt of considerations that puclaear power reactors should |

be located away from dansaly populated cantars. For a long
tima there wers no numerical critasria that wors used by ths
Steff, and ths Staff judged sach sita on an ad bhoc basis,
endeavoring to keep iz mind the spirit »f Part 100.

As a rssult of ths Newboldt Island cass, which
arose in 1372, the St2ff bagan to proprosm aumerical criteria,
and one of the sarlicat proposals by the Staff was the Staff
working paper of 1973 that Mr. W:ighg has cited from, That
was never approved, But the guldslines were razjected, and
I'm pot sure why.

Howaver, the criteria that later appeared in
Ragulatory Guide 4.7 were promulgatad. They have bean used
by the Staff aince they have been ptomulqdﬁed, and they have
been usad in a consistent fashion in the raview of I would

imagine about 15 ox 20 cases at he present: time, The Staff
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Excuse ne«,

Can you talli ms what you i 1n by "oromulgated®,
Mr, Soffar?

WITNESS SOFFER: I mexn a rocgulatory guide
pubiished by the Staff vith %he concurreaca of the Advisccy
Committee on Reactor Safeguards,

DR, COLE: Okay.

WITHESS S(.FER: £ is pot promulgation in the
sense of regulation, that’s %Zruae,

DR, COLE: It's a guideline “hat'z accsptable to
the Commissicnp.

WITNESS SOFFPER: I don’t believa that the
Commisaion has formally roviaewed it,

DR, COLE: So it's just the ragulatory Scaff,

WITNESS SOFFER: It’'s 2 ragulatory Staff positica,
yes.

DR, COLE: Thank you,

BY MR, WRIGHT:

Q So it's no diffsrent than an NRC workiag paper?

A (Witnesa Soffer) No, an AZC Staff working paper
is an iolozmation paper, a proposed paper that was in fact
rejected by rhe Coumission.

The Staff oricinally proposed that as a ragulatory

guide. The Commission rejected it and later raleased that
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paper to the public, That repressents a rajectad proposal.

Q It released the paper, it did pot reject it?
A Pardon?

Q It raleased the papsr and did now Cajsct it?
A Yas, air.

Q All right.

Mr, Kantor, just two last questions as %o this
AEC working papar.

It’s trus, is it pot, that in 1980 the surrouad-
ing population cut to 40 miles from the Pilgrim sita is going
to ba ia excess of two million?

A {(4icness Kantor) Did you say 40 miles?
Q fas, 40 miles.

Do you have the PSAR with you, by the way?
A I have axcerpts from it.

CHAIRMAN GOODHOPE: Where are wa going now?
You’ve asked the questica and you've jot somethiag working,
and you've pretty thorougnly discredited this working paper,
but apparantly yvyou want to kesp chasing it arcund.,

MR, WRICHT: Yas, I'd like to ask a few mozs
quastions about it, Mr. Chairman.

BY MR, WRIGHT:

Q I asked you about tha PSAR only because they do
contain the 40 milyg figures. If you'd lika, 1°1l show you ay

COpY »
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A {(Witness Kantcr) I havs an excerpt from it.
Q This is Table 2,18,
A Tabls 2.18 indicates cumulative nermapneat popula~

ticn at a distance of 40 miles to e in axcess of two millios.

I might point out that in accordance with ths
guidelinas of Regulatory Guide 4.7 we considsr 30 miles to be
the ragion of intarsst for population purposes.

Q And in the vaar 2020, Mr. Kantor, it's true, is
it not, that out to 40 milas the population axceeds four
million?

A The projectad ponulation for 2020 at 40 miles
exceeds four million as shown in Table 2.1-8.

Q And that tabla contains only parmanent resideats
in that 40 mile area, is that not correct?

A That's corract.

Q Now going back to once agaiu page 3-4 of the
Final Supplemant, you state that the other guideline used by
Boston Edison was, in preparing its initial figures, was an
envelcpe population distributicn for Indian Point and
NewBoldt Island?

A Yes. We have to ccnsider the time frama when
this was being dona.

MR. SMITH: #Mr, Chairmag, there’s no questica. I
think the questican has besn answered.

CHAIRMAN GOODHOPE: I etill don't know what tha
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mpbl4 quaescion is.

o

MR. WRIGHT: I asked Mx., Fapnzor what the sacond
of the two guidelines was that was used by Boston Ediscor ia
preparing its ipitial population.

CHAIRMAN GCODHOPE: Answer that guestica.
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WITNESS KANTCOR: This second guideline was an
envelcpe of population distribution arcund siges that had
beer involved in the licesing precess, s in particular ths

{
high population sites, such as Newboldi Island and Indien

Point.
BY MR. WRIGHT:
Q And could vou exp.zin how that particelar guideline
works?
A It's simply a -~ an envelcope of the high cummulative

population arcund sites that have been licensed or irntoived
in the review rrocess.

It's simply a comparison of the population
distribution of thepr~ . ~+d site against the envelope of these
other sites.

Q So, the Boston Zdison submission involved concerning
the Pilgrim site and Newboldt Island and Indian Point --

A I believe the criteria were used more in a regional
fashior than in a site-specific fashion.

They were attempting to screen cut high population
areas which would not be suitable for nuclear sites, and

they wers using information as was Cest available tc them at

that time.
Q Do you know where Newboldt Island is located?
A I'm not sure of the exact location.
A {(Witness Soffer) Rougaly, I know where it is, ves.

1137 173



davids

Q
A
Q
A

11,533

Is i~ located on water, on & river?
A river.
ot on the cocean?

No, it's on the Delaware River betwaen Philadelphia

and Trenton.

Q

And the Newboldt Island site, as I understand it,

was rejected, turned down?

A

Q

That's correct.

The Indian Point cite is, as I understand -- is

located on the iludson River?

A

Q

That's correct.

Now, the latest guideline, as you said earlier,

is reg guide 4.7. That's the current guideline you‘re

using in assessing population?

A

Q

Yes.

Could you explain briefly how that particular

guideline works?

MR. SMITH: Mr. Chairman, I think the guideline is

self-explanatory.

CHAIRMAN GOODHOPE: Well, is your question: how

was that guideline used in this case?

MR. WRIGHT: 1I'm asking how it operatas and how

it was used in this case.

CHAIRMAN GOODHOPE: All right. IDxlain how you

ap’ .«ed that guideline in this mattar.
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davidi WITNESS RANTOR: The reg guide gives population
density guidelines for the proposed initial opsration of
the lifscime of the proposed facility.

The guidelines are meant to be used as indication
of high nopulation density sites.

Originally the reg guide indicated that if a site
exceeded the population density guideline, then the population
density shuld be axamined in the context >f an alternative
site review.

And the emphasis was cn an applicant trying to

find the high population denasity site, when possibly lower

L

population density sites were available. It was not a go-no gco
criteria.

If a plant site exceeded those guidelines, it
did not mean it was unacceptable. It simply meant that
population densities should be looked at closely in an
alternative site review.

BY MR. WRIGHT:

Q And the guideline says that, as I understand it,

if any radial distance out to 30 mile, the population per
square mile exceeds 500, then special consideration should be

given to alternative sites.

A Yes.
Q Now, would you tell us just what “special
consideration” means? 1 77
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david4 MR. CHAIRMAN: For accuracy, since the partinent
part of reqg guide 4.7 is found in Appendix B to the
final supplement, and the phrase, "that special a2ttention
should be given ¢o the consideration,” not ==
MR. WRIGHT: I stand corrected. "Special attention.”
BPY MR. WRIGHT:
Q Can you tell re what vou understand "special
attantion® to mean?
A I understand it means an applicant waild have
to demonstrate the - onomic and esavironmantal and other
factors which might weigh for or against an altarnative
Bite in comariscn with all factors, of which population
wonld be one.
Q You don't understand, in other words, this thing,
special attention, the doing of a class 9 analysis.
MR. SMITH: Object to the form of the guestion.
He arsrered the previous question of what his understandirg
was,
MR, WRIGHT: I'm asking does it include the doing of
a class 9 analysis.
CHAIRMAN GOCDHOPE: Overruled.
WITNESS SOFFER: You want an answer to the gquestion?
CHAIRMAN GOODHCPE: Yas.
WITNESS SOFFER: The staff prepared a paper for the

Commission. The paper was known as SECY 78-137, where the
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staff pxposed that in the evant an applicant submitted a

high populaticon dansity site -- that is, a site that z2xceeded

Altnrnativh gites or i3 one vart of that.

The staif propcsed to perform examinations of :
or.coupaxiscns of, let ua zay, other risk fr-m clase 9 accidenés
between that site and the alternative zites.

That was a proposal tha was wade by the starif,
There was no action that was formally made by the commission.
But I would like to read you a letter cthat was addressed
from the Secretary of the Commission. To Mr. Lee Gessick,
the Executive Director for Oparations that's dated July 12,
1579, The subject is theSECY 78~137 and the text of the
commission letter is a= follows:

The commission notes that thev've asked address this
subject in a briefing on May 17, 1978, Referring to my i
memorandum to you dated June 15, 1978,attached. The
commiscion indicated that further action by them should
await the completion of the Lewis Rapcrt. The commission

has now decided to return the paper tc the staff w/thout
consideration. Pending receipt of the policy task force
repcrt, the commission does interd to provide the s¢af®f with
further diraction in thie general area in the near future.
So at the present time, I would say that the sta? has made

informal proposals to the commission to locok ac class ¢
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accidents. The commission hasn't taken any action.
BY MR. WRIGHT:
Q In fact, it's been returned to the staff,
A Yes. Pending action on the settiay solicy task

force. That's correct.

Q And that is a documant that ¥r. Salth gave us
uesterday.

A I believe so.

Q Now I show you a copy of this, 1Is that ¢he so-
called---

MR, SMITH: May counsel see it,
2Y MR. WRIGHT:
Q The so-cailed SECY 78-137 document?
a Yes, it is.
(Counsel distrilbuting the documents)
MR. WRIGHT: I would like to have this marked
as Commcnwealth's exhibit 112 for identification.
(The above-mentioned document
was marked Commonwealth's
Exhibit 112 for identification.)
And I vouldvlik. to move it into avidence.
CHAIRMAN GOODHOPE: What is it?
MR. WRIGET: This, sir, is the staff document that
Mr. Soffer has been testify.sg about., That recommends to the

full commission in the event that those Req Guide trip levels

1157 180
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david? ) are exceeded a clzss 9 accident analysis should ke performed.
- MR. SMITH: Mr. Chairman, I objzct. ;
3 CHAIRMAN GOODHOPE: Well. I waat to find out first |

4 || what it is. This is from Edcon G. Case. Aud who is ae?

w

MR, WRIGAET: He'z tha Acting Dirsctor cf the

<

Office of Nuclear Reactor Pegulatiocn.

: 7 i CRAIRMAN COODEOPE: All right. |
. 3 And it's through Gossick, the Director for .
9 I Operations. - ‘
10 % What is the date on this? I can’t see. Maxch 7, i

11 1978; is that correct? |

12 l WITNESS DFFER: Yes, sir, that’s correct.

13 : MR. WRIGHT: 1978, It's reflective of starf practiceé,
14 l and I'm going to get into that in just a minute where thev've i
15 i already done class 9 amalysis. '
18 ' WITNESS STOFFER: Let me mad yot the iast two {

i7 || sentences from the July l2th memcrandum of the Secretarv |

" 'e . of the Commissiocn. ;
19 i MR. CLEETON: Mr. Chairman, is that the date that |
' 20 || it was sent back?
]

CHAIRMAN GOCODEOPE: Is the document ==

[ ¥

22 MR, CLEETON: The document was sent back on |

23 July 12th; is that what this letter isz? |

24 § WITNESS STOFFER: VYes. |
b 25 | The latter is dated July 12th, 1579, ané he

1137 181



davids

10

11

12

19

20

21

N

N

e ———
e

|

POOR ORIENAL ...’

last two sentences, which are the wmost pertinent say: i
The Commis~ion has now decidad to return ‘ha paper to the
staff without further comsideraticn, perding rec;ipf'ct the
siting policy taskforce report.

The Commission does intend tc provide the staff

with further direction in this general arca in the near

future.
MR. WRIGHT: But ia the msantime, if I may ask
Mr., Stoffer a qusstion --

MR, SMITH: Mr, Chairman, thera's an cbjecticn

pending. -
CHAIRMAN GOODHOPE: That's what I'm trying to

decide. I don't know what value this documant is goiang
to he, but I think under these circumstances, with the
descripticns of it, and what it's situation is now, I
believe the board has to receive it for whataver it's werth at:
this time.
(The above-menticned document,
previocusly marked Commonwealth's

Exhibit 112, was received into

avidence.)
MR. WRIGHT: Thank you, Mr. Chairman.

MR. LEWALD: It's a document that was sent by the

P —————

staff to the Commizzior and returned =- not that -=-

MR. WRIGHT: I think it’s already in the racord.

— . N
\
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If that's what it was, Mr, Stoffar has explained it

in detail. He said the Commission didn't raject i%; they f
simply returned it to them. Thay 3aid tiey're 3:ill working
on this. So we don't know where it staids, really.

But apparently it indicated staf?f pol . cy 18 isonths

ago, what they thought was useful.
MR. LEWALD: The staff proposed the pelicy. i
CHAIRMAN GOODHOPE: Wall, yes. é
MR. LEWALD: Which was not policy, but at least as gf

now has pexﬁisoion or approval or adoptioun. !
CHAIRMAN GOODHOPE: That's correct. I think the

record is clear on that. 5
So the document will be resceived. '
Before you go aead, while we’'re still on this,

Dr. Callihan has a questicn he'd like to ask Mr, Scoffer.

DR. CALLIBEAN: Docas this document, Commonwealth's

112 Have any stature within the Commission at this time?

WITNESS SOFFER: Not to my knowledge, sir.
DR. CALLIHAN: What is used “y the staff as a

guideline in absence of the conteant of 1122

WITNESS SOFFER: The staff i3 using -- has used and

i

is using the criteria as given in weculatorv guides 4.7; therT
has been no applicant since this has been proposec to the l
Commission that has prosed a high density population site, |

Consequently, I do not know hat the staff would do if the ;
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staff were to offer a high population density site at the ;
present time.
DR. CALLIHAN: So, it's not clz2ar to me what
value this document has at the moment.
Do you tave any information that would help?
WITNESS SOFFE2R: I would say it represented, as
I indicated earlier =-=- it represented a staff proposal to the
Commission that was made as of the uate of the paper.

DR. CALLIHAN: But it's not being followed by vhe |

staff as vf today?

WITNESS STOFPFBR: It‘s not clear whether it would
be followed or not.

DR. CALLIHAN: How is this documeat reflected
in that which has been presented by tha staff in these

proczedings thus far?

WITNESS STOFFER: The staff has gained some insight
into the nature of class 9 accidents in relatiocn to populationl.
This document arose out of the alternative site study that
the staff did for the Perry 1 case, which was a high populati&n
density case submitted by applicant akcut two years ago.

In that particular case, the staff did an
examination f claes 9 accidents at the Perry 1 site and for

a number of alternative sites.

And there were a number of comparisons that were

made and are given in this document. The staff has used those
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¢cavidLl L comvarisons to gain insight iato whkat the consequences of

2 class 2 accidents would ke, and what would be significant

3 with regard to population differences among sites.

4 So, 1'd say that the staff has gained scme insights
5 from this document.

5 DR. CALLIHAN: Did t“2 staff make use of this

7 information in Commonwealth 112 in its revies of the

8 || application of the alternative site study ip Pilgrim 27 |

9 WITNESS STOFPPER: Yes, it did, in the sense that

H the insight that was used in arriving at the differences botwe+n

the various sites was used at arriving at the test of

et

12 || significance, that is, the factor of two sionificance given
13 | in the final supplemct,

14 ‘ DR. CALLIHAN* Does the recent action by the

15 Commission in referral or return, as the case might be,

16 to the staff of Commonwealth's 112 negate in any way the

17 analyses presented t~ this board on alternate sites in May

18 of this year?

WITNESS SCFPER: In my opinion, it does not.
While it's not clear to me what the staff propnsal -- what
legality the staff proposal has, I believe that the insights ;

the staff has gained in examing popuiations at risk and the

!5 between a high populaticn density site and a lower
{

& E 8 B

population density site remain valid.

And I believe that those insights are valid today

i 1137 185
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as they were a ye=ar and a half aoc.

DR. CALLIHAN: You're saying that the July 1279
action by the Cormissioners is not causz2 for any revisien
or alteration of the staiff’c positicn oa alternate
sites for Pilgrim 2? '

WITNESS SCUFFER: That would bLe ny judgment, sir.

DR.CALLIHAN: Thank you.

BY MR. WRIGET:

Q Mr, Soffar, reading from page 1 of this where
it says: Purpose ~-- half way de¢ == "The gtaff has
cencluded that ia such instances -- in other words -- whers
ycu have relatively high population dansity, analysis oi
the relative differences in class 9 zcecident risks should be
included as one element of the site comparisons.

Could ycu tell me hcw you would go abecu. a-sessing
aclass 9 accident risk.

MR, SMITH: Cbjecticn. Mxr., Chairman, this
Commission -~ excuse me. Strike that.

This board cannot consider class 9 accidents, and
although the staff mav present it to the Commission that
it should be considered, it =-- in this case the Commission
has sent it back and said wait for ths siting tagkforce
study.

I just handed this out to the Loard and parties.

That's not in the hands of the Commicsion.
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davidla 1 i: Yoy it may be that the Commission will come down

i 2. and say, ves, ve agree with you. And it 3 mo aﬁcret that ;
3%- in this again the staff recommercs that c¢lass 2 conaideration '
4; should be used in determing siting cricecia. i
5;5 Again, wa'll have to wait for the Commission. For
5%3 right ncw, this time; clasa 9 considerztions carnct bo

7 « congidered.

8 CHAZRMAN GOODHOPE: We don't have a class 9 contention
9 | 4in this proceeding, do we? |
0 MR. WRIGH": Wnat we have in hore, lir. Chairman,
1 | is a contention by the Commonweal:zh hz: tae staff has

12 /| paid inadequate attent.~n o tiie differences in jopulation ;

oo

e e . s

ar2 how they would ba impacted in the zvent of a majox

|

t

nuclear accident. {
{

CHAIPMAN GOODHOPE: 'ihat are you rzading from? ;

MR, WRIGHT: I'm not reading from anything.

CIAIRMAN GOODEOPE: Ch, right. i

|

i

|

|
7 3! | |
(g g MR, "RIGHT: I'm just telling you what our !

"t . |
i9 g contention is ar to populaticn demsities. Mr. Soffer has f
20 1 already testified that --

| |
|l CHAIPMAN GCODHOPE: What contention is that?

1 !
2 I MR. WRIGHP: Contentioa 12. 3

| |
2 1 MR, SMITH: I don't have a copy of that. But I '
2 j don't recall seeing thosa words. ;
23

r.!

!

i
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MR. WRIGH": It didn't say all of that. It said
that, if I remember correctly, it said =khat the Sta2ff has
doue an inadequats analysis of altsrnative gsites with
respect to population density.

DR. COLE: That is diffcrent, sir.

MR. WRIGHT: Well it is a difference, sir, but
obviously we can’'t spell ocut every particular problem zhat is
involved in population densities.

But what was a key here was, as we 2stablished
yesterday, whare the population density is used is as a test
of the risk that is involved in the zvent of nuclear accident.

CHAIRMAN GOODHOPE: Well, I have che Ccmmonwezlth
contention No. 12 before me which was accpeted by the Board,
and it is as follows:

'Neither-‘pplicants nor Staff have adequately
ccnsidcreg/égo alternative of locating the proposed
plant at a site more suitable from a population
dansity and envirommental standpoint.”

That is your contention.

Now you say this requires us to go into examination

of Class 9 accidents.

/ MR. WRIGHT: Indeed it does, sir.

| Mr. Scffer and Mr. Rantor testified yesterday the
raason t;at thay looked to populaticn density is it is their

one method of detarmining the relative risks betwean one site

——
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\‘
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and another. The risk, that is, o che surrounding population
from a nuclear accident.

Now, one of thosae accidents is a Class 2 accident.

CHAIRMAN GCODHOPE: The Boara contigues orn in its
ruling on that conteation. The Board contiaues on:

"As rewritten, the Bcard does not consider it

a challenge to 10 CFR Part 100. The contention . s
stated enters the proceceding on the basis of NEPA
considerations of alternate sites, which, incidentally,
is the same basis for the Nawboldt Island Siting issue."”

It is a NEPA consideration, rnot a health and
safety consideration.

MR. WRIGHT: Right. And that's what we are talking
about.

Under NEPX there has to be some consideration
given to the risk to the surrounding populaticns at the
various sites that are under consideration. That is one of
the NEPA issues, sir. |

(Board conferring)

CHAIRMAN GOODHECPE: Do you have your guetion at
hand, again?

MR. WRIGHT: 1I'm sorry, sir?

CHAIRMAN GOODHOPE: Do you have your question that
you asked? I «as going to have it rsad back, but I think

that you can state it.
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MR. LEWALD: I would like to join in an objection to
the question.

CHAIRMAN GOCDHOPE: I want to hear the question
first.

MR. WRIGHT: What I did, Mr. Chairman, is I read a
statacuent, ﬁ.r_lt of all to Mr. Rantor. The statement comes
from SECY 72-~137 as Commonwealth's Exhibit 112.

CHAIRMAN GOODHOPE: Starting with "The Staff has
concluded. . ."?

MR. WRIGHT: Yes.

“The Staff has concluded :chat the inatarces and

the instances of relatively high population density,
the assessment of relative differences of Class 9
accident riska should be included 1s one slement of
the site conpar‘fions.'

That's under NEPA.

CHAIRMAN COCUHCPE: What's your questicn.

MR. WRIGHT: My question is, what would be
involved in assessing relative dilferences in Class 9 accident
riska?

CHAIRMAN GOCDHOPE: And your objection is what,
that Class 9 is not invclived in this proceding?

MR. SMITH: It is not a contantion. It cannot be
involved in this proceeding.

CHAIRMAN G ODHOPE: “hy?
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MR. SMITH: OQOkay.

First of ail, lets start from the beginning of
how the Staff usad population density.

Staff admits that they use it as a crude indicator
of residual risk.

Now I could not object if the Commonwealth wanted
to go and probe behind this factor of two.

MR, WRIGHT: Wa intend to.

CHAIRMAN GOODHOPZE: Let's let him finish mow. I
asked Mr. Smith a question. If anybody else has any comments,
keep them to himself.

MR. SMITH: Going beyond that, the Staff cannot
assess the risk of Class 9 accidents at this particular sita
or any alternatives. It is prohibited by a long string of
case law, particularly tne most recent, Off Shore Powar, where
the Staff -- and I believe ths cite is 8 NRC 194. 1In that
case,the Staff undertock a Class 9 study of the off shore
power systems,arguing the Staff's positionwss they chought
the consequences were greater than that of the land-based
plant.

The Appeal Board struck down that argument saying
it was prohibited of considering Class 9 accicdants. And you
can't, on your own, without permission of the Commission
consider Class 9 accidents.

Now in the specifics of that case, the Appeal Board

1137 191
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allowed the Staff to consider Class % because they felt
floating nuclear power plants were not vart of the annex,
which sets forth the parameters of the accident analysis
for NEPA.

In this case we have a land-based plant. The
Comnmission law and the Appeal Board law i3 we cannot consider
Class 9.

It is true, the record will show from SECY 137 from
the Siting Task Force Study, tat the Staff's position is
that there should be some consideration, and they are trving
to argue that to the Commission. But, until the Commission
says all right, you can in this -- whatever, how they describe
the parameters, the Staff cannot do it.

Now one could argue, I guess, ad I wouldn't want
to, that maybe sven using the population density is against
Commission policy. I think that is still within the
parameters of alternative site review. But there is no doubt
that this number comes from Class 9 consequence analysis.

But that is the basis, and I just think we are
prohibited by Commission law.

It could be that they will come down the line --
one more additional point. The Commission loes have before
it the Off Shore case. We are awaiting a decision. It may be
that the Commission will turnaround their policy, or the

Siting Task Porce Study may be the instrument where they say
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genexr onsiderations. That may ccne.

But, as of this date we are bound by Commission !
case law and we caunc:t copsider it. i

And a further point. The Cemuonwealth claims that
this is =-- all alcug has been part of <:hair ccatantion on {
population dansity.

T would submit the record shcw« that the firsc

tine this appreaved was in their comments to the Fipal

Suppiement on Alternative 3ites. !
I don't think this haaz all along been in their
contention.
{(Board conferring)

MR. WRIGHT: Mr. Chairman, wuay I :sapond?

P ——

CHAIRMAN GOCDHOPS: Mr., Lewald, do vou join ia this?

MR. LEWALD: I join in that.

I did want to say on the racord what Mr. Smith has
8aid, giving a histary of -- a brief history of the Class 9

accident question, referring acain to CZf Shore Pover Sy3tems

———- i ————— . ———" + i

in 3 NRC 194, which the Coemission through the Appeal Board hag |

spoken that Class 9 accidents with respect to land-based :

I would not object to the basic question that ==
well, I object to the gquestion that Mr. Wright was presenting

to the witness. Bu% we would not cbject =o questions aleong f
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these lines to the witnesues, as o what they did in thie
particular case.

But we would submit that aay Class 9 analysis for
FES purposes is wholly unnecessary and i3 ~oi gqualfied
Commission rsculations.

And if the Staff delved intoc this figld for their
own parcticular purposes, I'm not sayinc tha* thot can't ba
inquirad into. But it actually has no Learing on any
detarminations that ought to be made in :ha caae.

And indeed, as a natter of lz'y, as ¥y, Smith has

pointed out, this Board would ke precludad frem antertaining

any such asvidence that might “aerive from the sﬁaff examiration

of Class 9 accidents, which is an area tha* the Cammission
has removed from the Staff, if vou will --I shouldn’t say
*removed, " the Staff has never had that requirement and
it has been considered since its inception that these
accidents which are referred to as Class 9 accidentcs in
Appendix B to Part 50, il not be coneidered in licensing
proceedings. '

And with respect to the Staff’s Pinal Znviroamental

Statement, there is autharity for this againm -~ =he last
authority is 8 NRC 194,which is the Off Shore Power Systenms
Case.

Iin other wovds, wa wouldn't onjset to an inquiry

of wha: the Staff has done hera and Tepcritad,  Sut, to conduct |
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inquiries as to what policies shrould cr caculd not be
promulgated by either the Staff or the Commissiun with respect
to Class 9, we submit is objectionable, 22 this was the tenor
of Mr. Wright's last question.

MR. WRICHT: Mr,., Chairman, mav I be heard?

CHAIRMAN GOODHCPE: Yas, Mr. Wright.

MR. WRIGHT: Yes. Just a couple of quick points.

First of all, the so-called Zpranrdix 3 was never
adopted by the Commission. It still has the atnt{u of interim
guidance, if you will.

Based upca the assumption --

CHAIRMAN GCODHOPE: What is this, now?

MR. WRIGHET: Appendix B is a Commission document

that Mr. Lewald referred to as the reason why tiais Beard is

| prohibited from locking iato Cliass 9 accident analyses.

DR. COLE: ¥r. Wright, I think there arae

2 significant munber of other questions alss, which include

; Shoreham versus NRC several years ago, which indicated,thet
|
f

| provided guidance to the Commission that they ars not

obligated to consider Class 9 accidents in environmental
reviews.

MR. WRIGHT: That's corract, Dr. Cole.

i However in this case I am not zaying that --

| al’ I am trying to discover is what wanld be involved ir a

' Class 9 accident raview, if the 5taff chose to do one.

1137 19
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In other words, Shorenam doecn’t forbid them from

doing one. It only says if they don't want to, thay don't have

.
. ———— — ———————

to.

DR. COLE: What would that prefit us to have in
this record, 1f we cannot consider it under the govermmental
envirommental reviaw? Are we just filling pages of the
transcript with that informatior and can'’z use it?

MR. WRIGET: I don't thirk 20, sir,

The Stoff position 238 I urderstand it, is .where
there is relatively high density, this Claas 9 analysis should
be done.

It is our contention this is an area of relatively
high density.

DR. COLE: But the Staff hay nc richt co -~ well,

go ahead and finish what you wanted tc w2y,

. . e ———— - - B

MR. WRIGHET: The other poirt I wouid like to make is

that the 3Taff is, of course, taking =- and as ¥Nr. Samith

DU —

said, the Staff has taken 2 poeition tefora the NRC that it

should be allcwed to do these kinds of analyses, and in

DU S———

addition has already done some. It did one inthe Perrvman case;
and has done one with the floatiag nuclear planta. i

And I *aink that under the circumstances it is ‘
rather disingenuous to say, no, we can't talk about it at

this tima.

————— « - G————- o ——

Now I am not preposing to sperd all afternoon getting

}137 176
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into the ins and outs of the CRAC code. I am just trying to
establish briefly what weuld be involved if a Class 9 accident
analysis wera to be done.

CHAIRMAN @WODHOPE: I don't know if you can -~ you
said they made one in the COff Shore Powar, a:nd they made on
in the Perryman?

MR. WRIGHT: Yes.

CHAIRMAN GOODHOPE: Class 9 accident analysis?

MR. WRIGHT: Yes.

CHAIRMAN GOODHOPE: Were thosce made az a part of
the envirommental review?

MR.WRIGHT: Yes.

MR. SMITH: Mr. Chairman, could I clarify chat?

CHAIRMAN GOCDHOPE: Yes.

MR. SMITH: On the Perryman case it was cone as
part of the early site review. And one aspect of it was
consideration of Classe 9 accidents and other extarnal hazards
besides Class 9 analysis. That was not part of the contested
procaeding,and it was between the Staff and the Applicant,
and we rejected eiting and it never went to hearing.

On the O©Off Shore we did do a Pinal Eavirommental
Im'act Statement considering Class 9 accidents. .

- The Appeal Board said that but for the fact that

this was an Off Shore case and they did not think that such

a type facility was included in the annex, we could go forward
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with that analysis. .

But for land-based plants =-- and I have the copinion
if the Board wants to take a break and read it -~ we just
can't do it.

Maybe, vou know the Staff did it, but the Appeal
Becard has said you shouldn't be doing it,

CHAIRMAN GOCDHOPI: Right. ¥

I'm sorrv, Mr. Wright, I interrunted vou. Go
ahead.

Lid you bave anything more to add?

MR. WRIGHET: I den't think so.

CHAITMAN GOODHOPE: dr. Cleeton?

MR. CL'SBTON: Yes. 1I'd like to ask a question.

CHAIRMAN GOCODHOP®E: Of whom?

MR. CLEETON: Of the Board's ruling on the ucluaionA

of Class 9 accidents for emercency planning zone inthe last
memorandum of August Sth.

CHAIRMAN GOORPHOPE: I can't hear you.

MR. CLEETON: Apparently the footnote in the last
ruling of the Board regarding emergency vlanning, it also
stipulates that Class 9 accidants are not in this case.

Now for the last two days we havae bean hearing
about emargency planning in relationship to alternats sites,
ané we specifically put this population density down to

ensrgency planning because it was statad that they go

SRS
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closely together.
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And what I would iikxe to ask 13, are thae Class 9

accidents alsc going to b2 sxcludsad frem the margency planning

!
hearings, because cur original concenticn in cerms of svacuation

of the Cape, certainly implies Class 9 accilents. |

——

CHAIRMAN GOODHOPE: lYell, if you imolied it, you
sure should hava stated it veryclearly, lnztsad of Liuplying
important things like this.

I don't buy this implyiag bit of something important

as this. It should have been specifically stated.

MR.WRIGHT: Thers was one further thing that X f
did want to point cut, Mr. Chairman, and that is ia the
Staff's response to our ccomants %o the dirzft supplement
they go into soms detail as to why theay shsuldn'; do a Class 9

accident analysis. They don't mention aay of tha stuff

S A e e+ P,

about being forbidden to do 3o. They just have 2 namber of
practical considerations, and that is what I Qantod to axplore
today.
If the thing that is holding them up from doing
one of these things are the practical considerations, I'd
like to suggest what they ara.
CHAIRMAN GOCDHOPEZ: In this proceeding. '
MR. WRIGHT: In this proceeding, yes. !
CHAIRMAN GOODHOPZ: That's what you ave going to get!
|

. ’lr,)’

is a ruling, right aftar a tan-minutes rscess. . 5} )
[ U R
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mml3 1 #R. SMITH: Does the Board want the 0ff Shors Case? !
2 CHAIRMAN GOODHOPE: I've read it, but it's been a |
2 )| long tima.

4 You'd better give it to me. :

5 (Mr. Smith haidling documsnt €n Loard)

6| (Recess.)

« end T5 7
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CHAIRMAN GOODHOPE: AL right, the hearing will be
in ordar.

Mr, Wright, as I uanderstand your question it is
what would be involved in 2 Clagss 3 accident avaluation ia an |
altarnats sits raviaw.

MR, WRIGHT: Yes,

CHAIRMAN GOODMOPE: Well, tha Board will sustain |
tue objsction to that questica,

MR. WRIGHT: Mr, Chairman, does this mean that
the Board is ruling that I am not t¢o be allowad to get iato
Class 97

I have a aumber of questions aud I juat wen's
bother to ask them and have objactions and what aave you if
that is your ruling.

CHAIRMAN GOODHOPE: Mo, what thsy did, what thoy
actually physically did in their site revisw in this proceading
is pormigsibla,

MR. WRIGHT: Yes. ‘ _

DR, COLE: I think it'slqlenr, Mx,
Wright, that ths Commission policy on envircomental reviews
of the Class 9 accident nezd not be considersd ir envirocamental
reviaws. I doa't think thers's any question about that.

MR, WRIGHT: *n' lat m9 move on, th‘ll. Mr,

BY MR, WRIGHT:
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Q I dirsct your attsaticn to Appendix B8 of the
Final Supplement, page B8~l. And if I may, I will read from
the last paragrapgh om that vaga:

“Bazed on limited studiaes por’ormed to

cdate, the Stafif concludes that the population

denaity by itself is a sufficiently crudas

indicator that rslatively large diffsrancas

in tha population densitiss betwsan %wo

sites would be requirad to axist bafor s

significant differances of rasiduval risks

at these siles could rsasonably be axpcctad,

These studies indicats that pcopulation

density differences by a factor of at least

two or more would be required befors sig=

nificant differances in rosidual risk could

zeliably be expectad.®

Could you tell me how you derived the sc called
factor — first of all, could you describe for us how that
operates?

A (Witness Xantor) We compared the populatiocn
dansity of the alternative site with the proposed sits at
radial distance from zero to 30 milas to determine if there
is a sionificant difference in the densi*ias. And as
indicated hers, we'res using this factor of tuo as a guidaline

or & benchmark ¢to assist us in determirirg when thers is a

B N ——
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significant differance.

Q So in other words, anokther sita would have to have
half as many peopla in it a8 the proposed site bsfors you
would comsider it to be more desirable from a demographic
point of view?

A We would have to see ladications that the popula=-
tion density of an alternative site was lowar by a factor of
owo in comparison to the proposed site, =2spacially within
close-in distances withiu five oy tem niles before wae would
reach a finding that thias altamative sits was preferable from
a population density standpoiat.

< And you are corcerned with the clcae-in areas
more than the farthsr-out cness?

. Well, [ think as indicated on tha next page, it
gives cur position in this regard,

Q Page B~2?

A Yes.

And I could read it if necessary, but it is givan
on page B-2,

Q Now just as a mattr - of clarification, what’s the
relationship between this factor of two that you use and the
so-called special attantion that must bDe given to alternative
sites once the trip levels are axceeded at the propossd site?

A Well, this factor of two helps us determine if

the population is a significant Zfactor. The population is cnly

1157 205
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one factor that anzers intc the alitarpative siia analysis.

Special attantion I think ia diracted nog3 toward thase othar

- -

1

factors, such as other envircomaptal {asiors, scononic factors.

Q Wall, lat me give you an exampla, Zasan. If the
prorosed site werz to excsad the trip Lavels contained in
Reg Guids 4.7, but its population was not a factor of two
greatar than any of the alternativs si:gs, what would you 207?

A Well, again, the fact that it axceeds 500 per
square mile, as we indicatad garlisr, doas not mgan that the
sits is not acceptable.

Q You would then look o the othar sites to ces if
they have the pcpulation Lhat wag ==

A Our main thoust iz looking at tie difference ia
population density betwean the altarpazivo sites and the
proposed sita.

Q But I'm gtill troubled as to this factor of wo
and how it would operata if zhe levals wars sxcsaded.

A The fact that the lavel is sxcssdad or is not

———————. . S———— —— - —

|

exceeded I don’t think has any dirsct beariag om the Zactor of

¥wo. Once we start comparing the population density wa'rae
¢ Bcarngd about the factor of two, no longer with the guide-
line dansity numbera from the rag guids,

Q Wall, let's, if we could, taka Takla 66 =
excuse Ma, Staff Sxhibit 66, Table 3, which is the 13985

updated figures that you providsd us., 2Mad if wa could,

1137 204
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please, compars tham wiih !icotague, the fijures whici arze
found on page 4~-48 of ths Pinal sSupplanaat,

Now when you talk abcut a factsr of two, ars you
talking about comparipg population daensity, or ars you talk-
ing about ccmparing the actual nuxSars of psopie. Which of
these columns, in othar words, would you be lockiag at?

A Well, ths two columni are ralatad. We look at
density, it’s just a little >it zaziagr aumvar €0 handls,
But you could look at a factor ¢f two cu tho total rpopula-
tion.

But we look at the density sunoar.

Q Wall, if you say dansity is casiar, lat's do that.

I nota that for Montagua withicz one mila of ths
sitr the population density is 52, Is thnat act corract, 52
peopls per square mile?

A Correct.

Q And the populaticn deasity within cne mile of the

site at Pilgrim is 250, i3 that a0%t corract?

A Correct,

Q That msaps there is a factor of five differenca.
A That's corrsct.

Q And this is uo in-close 2raa, as you say?

A Zerc to one mils, yec, close.

Q Do we have spscial concern Ifor it?

A Yes. When ve zay "closgae® ws’re talking witnin

1137 205
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Q Wall, if the Moatvague 3ite excands =~ 22 if thas

approximately five

Pilgrim site exceeds Montagws bv a factor of fiva, thea why
doas not =— why isn’t tha Montagcue sibtes coucidered more
advantageous with raspect to damograph;?

A Well, wa havs to place this in rontaxt., Now vou
look at *he next valuea of z3ro to two zilac. You 3e8 the
density of the Montagua 3ita i3 232, ard vou lesk at threo

milss and ses it's 339 par sguars mils. You hava 0 look at

this as a wvhole. You just can't look at the zero %0 cne nile.‘

And if you compazrae tha zarm to wo, za@ro to
three, zerc to four mile dansity figuras at Monzagua with the
density figures shown in Table 3, it's quite clear that the
Pilgrinm sita is not -— the population deasity at the Pilgrim
site is no= a factor of two greatar than che Montague site.

Q Lat’s look at 2zero to tem miles, zero to 20
miles, and zaro to 30 milas at Montagus versus Pilgrim,

I3 it pot trug that in every ona of those cases
Pilgrim population exceeds Montague bv a factor of two?

A Yes. This indicatas that as vou get further

away from the Pilgrim sits vou start picking up the population |

around Boston. As you gat out 20, 30 miles from the
Montague sits there ars no large urban concentrations., It
just simply reflects that.

Q And if wa could, please, would vou look at che

1

1157 206 .
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2020 zero to two amile population for Mcatajue and for Filgrim?
That would be Table 4 of Staff Exhibit 65, And once again,

is it pot true that the Pilgrim site is grsater by a facter
of two .. *“he Montagua sita?

MR, SMITH: Object,

It's not clear as to what numbar wa’re looking at,
what mileage.

CHAIRMAN GOODHOPE: Well, (o you understand the
question?

WITNESS KANTOR: Yas, sir, I oaliava I do.

MR, LEWALD: 1I'd like to obiact. I don't thiak
whether ths witness understands tha question, the quastion as
put and the witness's answer aran’t going to match in the
record unless the question is ==

CHAIRMAN GOODHOPE: Well, I'm moing to ask aim to
explain what figures he's talkinc about,

vWhat figures are we talking about, Mr, Wright,
please?

MR. W IGHT: Mr, Chairman, for Montague I am

looking at Table 5. I'm locking at -- over in the right-hand

side it says Popuirtion Dsnsity. One cf the columns is for the
yaor 2020,

CHAIRMAN GOODHCPE: All right,

MR, WIRIGHT: And if we take tha zero to two mile

range, the figurs is 132 persons per r uars mile,.

.M

1137 ZU
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For Pilgzia I an <ug as Table 4 of Stafs
Exhibit 66, and I notu that iL hLe zachiocn watitled

Cumulative Population Zerxo ©o Two Miles, if you cacrry that

.o msimm—oe

acress to tha right-hand side, and the paerscas por square milas

listed there is 573,

WITNESS KANTOR: Right,

Mr, Wrigat, I notice thara is 2 typographical
arror hera in Tabla 5., If ycu look at the 2027 population
you zee that's 3744, and I'll hava ko check the density. One
of thosge two numbers is aot corxract.

(Pausa.)

Yes, the 2020 number. Tha densiizy of zero to two
milas should be 297 per squara mile instzad of 132.

BY MR, WRIGHT:

Q 2972

A {(Witness Kantor) Yss, Obviously “usre iz an
increasu irn tha populatica bhetween 19385 and 2020, Tharsfora
the depnsitiss would also increases.

Q All right.

In any aveat, Mr, XKantor. in ~ompariag
Montagus and Pilgrim it’s true, L it not, that betwesn zaro

and one mile and betwean tap and 30 miles Che Mocatagua sita

is == or the Pilgrim sita is grsater than Yontague by a factor

of two,.

MR, SMITH: Mr, Chaizman, I cbject, unless ths

1137 ¢
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guestion can bo reorsad., (%t seams to be anclazar,

MR. WRICHT: I%1l gladly xreata®a2 tha questica,
Mr, Chairman.,

CHAIRMAN GOXCDHOPZ: All richt. Go ahead,

B8Y MR, WRICHT:

Q My queastion, Mr. Xantor, is:

Comparing Pilgrim wiith Montagua, is it zot trus
that becwsen zerc and one mils and betuwnszn tan azd 320 lles
that Pilgrim population figurss ars jrzater than lontaguas's
by at lsast a factor oi twe?

MR, SMITH: Mr, Chairman, I'1l]l have %o cbisct
to the form cf the question. Thera's o form cloar as to
exactly what we're talking about. There are not a lot of
oumbers, but it's not clsar az %o what's being comparsd.

CHAIRMAN GOODHOPE: How tney relate to one
ancther, How do they rslate to ope arcvher?

MR, WRIGHT: Mr, Chairman, all I'm zas3king is this
factor of two business;

Isn®t it true that there are a number of radial
rings where Pilgrim is much gramatar thea Montagua; and I just

listad those rings. That would be zarc £0 oze and ten to 3C.

H
i

CHAIRMAN GOODHOPE: Well, 1'vz got “uis zaro ©o om.l

And which one ars you reading? Ara you still ia that 2020
of population density?

MR, WRICET: No, I'm locking at 1285, Actually

'l lj/ :_"u(/)

i
|
!
|
!
!
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we can look at 2020 as well.

CHAIRMAN GOODHCPE: VYou'ra talking about the S2
figura.

Now what figura are you comparipg it with?

MR, WRIGHT: 52 ccmpared with 250, Table 3.

CHAIRPMAN COODHOPE: 250 om Tablae 3.

And you want to krmow whethar 250 is more thaa
twica as big as 52?7 That®s prastty cbvicus,

MR, WRIGHT: Well, I was ankizg him about all of
those rings in which the factor of two iz evceeded.

CHAIRMAN GOCDEHOPE: All richt.

Now do you understand the qusstion? I think I

undarstand it now., Do you understand the qusstion now, Mr.

'Kantor?

WITNESS ZANTOR: Well, as I undarstood it we were
talking about the 2020 €igurss.
BY MR. WRIGHT:
Q ¥e're talking about 1983, please.
A (Witness Kantor) Well, you could ccmpara tha
1985 density figurss with the density figurss shown in
Table 3, and it indicates that at certain radial distances
the Pilgrim pepulatics donsity is mors than a faotor of +wo
than at Montagus, and I bsliave the distancess zited by
HMr. Wright are the distances whera the population density iz

a factor of “wo graatsr at 2ilgrim,

e ——————— < .
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Also I might point out at other distances the
population is less than a factor of two.

Q S0 are you saying, Mr, Xantor, that in order for
a site to be considersad more desirable “rom a population
standpoint than the proposed eite that the population has to
differ by a factor of two for all riangs aund all distances?

A No, I don't think we're saving tnat., We're using
a factor of two to help us form & judgwent on whather a
population == there ieg a significant diflferonce in pepulation
when we look at two sitea. We'rs putting nora emphasis on the
distance between zero to five miles whea wo do this, And if
the compariscn showed that within zero %0 five miles the
population density of the alterpative sites was more than a
factor of two less than the proposad site, then it appears
to becoma a sigrificant diffarance.

We would also have to look at the population
beyond that also.

Q So there may bo some rings in which you have less
than a factor of two, but for whatsver your reasons you would
coasidar that to e a more dasirable site?

MR, SMITH: I object.

The form of the question -s unclear,

CHAIRMAN GOODHOPE: Well, go ahead. That's not
~hat he said,

Do you want him to repeat his apsver again?

1157 211
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MR, WRIGHT: Im stiil trving =c astablizh

Thet’s about all he caa do.

whether this factor of two ased ba appllad to overy radial
ring or not,

MR, SMITH: Wall, now, thut's a good gquastion.

CHAIRMALI GOCDLOPE: Ha's anawerad L& nrpca.

Po you undersitand the questicn? Doas this factor
of two have to be applied 4o svery radlal rlag?

WITUESS KANTOR: MNot nacessarily. It halped us
form a judgmeat, and I doa’t want te ce* rigid and hung-up
o ring=by-ring on a factor of %Lwo.

BY MR. WRIGHT:

Q Now if a factor of two nead not be applied to
every ring, then how did vou gc about saking the judgment
in comparirg Pilgrim with Monitague?

A (Witness Rantor) Well, wa did compare the
population densities. Wa looked ina paruicular at the zero
to five milss, the close-in, %0 sna if “hare was a density
differance on tha ovdar of a factor of two.

We also looked at population beyond five miles to
sge 1f thers was a density diffazence of a factor of two.

The fact that one ring may or may not nset criteria and the
rast of the rings do would he somating =~ if we nane to that
situation we would havs %o consider it in our avaluatiocn.

Q Aad you say that the roascn you usa ¢his fackor

1137 212




M POOR ORIGINAL ~ w2.en

mpbl3 of two is becauss depsity ia and of itself iz a crude

indicator of risk?

3 MR, SMITH: Mr, Chaizman, the quastica h.s besn
‘. apswerod before, and it's in %the Avpandix 2.

3 | CHAIRMAN COODHOPE: I agzae.

¢ MR, WRIGHT: All right.

/1 BY MR, WRIGHT:

3 ‘ Q Well, assuming thot's whet ycu sy, then would
» : you please tall ns why you havo reached that conclusion?

10 ; MR, SMITH: I obiact.

i "hat conclusion are we talking about?

12 E MR. WRIGHT: The conclusiaon that because popula-
'~3§ tion density is a crude indicator of risk that a factor of two |
4 : is requirad.

13 ? WITNESS SCFFBER: May I apswer that?

16 i BY MR, WRIGHT:

17 Q Certainly.

13 A (W.itness Soffer) This was one of the instances
19 where the Staff gainad insight from the Class 9 consequances

study that was performsd for the Perrynman slismate sits

0w
o

21 | review, and was to some extant reportud ia SECY 78~127,
It was shown iln that paper that chers were 2
pumber of altesmats ~~ striks that.

Thors were two sites that differed in popuiation

5 R B B

e I ——————

dansity by approzimately a facior of five, whers the cverslil
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aopetized cost of the accident consequances diffarad by less

than a factor of two.

This led the Staif to conclude thai uepulation
dansity differences would have o be fairly significant
befors one could ascertain raliably that ropulaticn deasity
was indeed thae diffarance in risk batween two alternative
sitas,

Q And thase mcactized costs that you spaak of,

you looked at an area that¢ waent ouv to 130 ndles, did vou mot?

e ——

A That's corract.

—

Q And over a 150 mila area :he mcnetized cost

DR ——

equalsad out, is that ccrrect?
A That's correct. l
Q But you also acts, do you not, that in an area
much closar to the plant we would anticipats acuts fatalities.
MR, WRIGHT: If I may, Mr, Chairman, I am now on

page 5-8 of the Pinal Supplament.

CHAIRMAN GOODHOPE: 5~8?

s
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MR, WRIGET: 3, yea. Axd 2 iuat fayiay herg --
lat me road the waole sentance: “"Thoe scafil axpaces that a
CPATT ccéd2 analysis®--~ in othar wezds, = 2lags 2 aralyszis -~
"for tha Pilgrim 9it¢e wald show raolutizsy ll:ivle diffsiencs

-

in long term heel 4k effects far any of the sitns.

-

"Howevar, staff is awurz that sevzre cocaseguences,
such a3 a few fatalities would ba confiiad ¢ auch
smaller distances.

“The staff, therefare, belinvas it zspprobriata
in efforts to alucidate the signifisori: differencas hetwaan
the sitas to examine the population Aensity over diztances
of about 3( miles Irem the site.”

Yow, in theprocass cf avaning out, does wila® rmau
that you might f£iad cut that within “he 30 miloas there mighv
be diffarences in fatalities bLetween con2 site and another?

WITNESS TOFFER: Yas, thare could ba.

BY MR. WRIGCHT:

Q How would wveu go about Ieterziaing what would be
the factors t. at you would want ¢o loc. at in determining
the differences as to acute Iatalities?

A I would expect porulation C223ity €0 de a
genaral measure of the differances detwaen acute iatalities
;hat one might exrect --

Q But vou call that, doa't you, a crude iadicator

~ 4
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So there must be other indicators tha™ perhaps

1,

make your analysis a bit more refined?

A

It would be nopulation danalitcy in cocaparison with

the meteorology that: might exist at t.ie time of the accidant;

' topographic

consicerations that micht ¢Iffget h.w any

effluents or radiocactivity wculd be transrvorted; and a

whole omplaxity of faccors that entar iato the dispersion and

transport of radiocactivity under aceci’=znt conaiilons.

Q

Alzo I assume vou want to ook at road conditcions,

road capacities?

overruled.

MR, SMITH: Object.

CHAIRMAN GOCDHCPE: Is tha: cne of tha factor --

Is that one of the factors, road capacity?

WITNECE STOFFER: You con wake accident consequence

calculationsin ore of two ways: you can examine accidant

consaquence calculations, assumiana thist the pcpulation, for

example, does ncthing whatever to takc any kind of protective

actions.

This is an unresalistic assvmwtion, of course.

Or what you can do, you car «stimats what the

conseqnuences would be, assuning the poople tzriad to take

reascnable, effactive measures. The onsequences would be

Jlower, but it can be done sither way.

Q

factors?

To a certain axtent it weuld 2epend upon road
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A In & realistic situation, a3, it wonld.

Q And to the axtent shelcer is raquired, as opnosed
to evacuation, I assume you'd be concerned with the shizld
matters in buildings and other matcers?

A Those would be among thea facto:; that woulc be
considered as protective measures tha: misht be takem, yes.

Q Thank you.

MR, WRIGHT: I have nc furcher Jquesticns at this
time, Mr. Chairman.
| CHAIRMAN GOCDHOPE: lr. Cleston, do you have any
questions?
MR, CLEETCN: VYes, I have a couple on methodology.
It won't take very lonc.
BY MR. CLEETCN:

Q I believe Mr. lantor can rroba®ly answar them,
and Mr. Stoffer, if he neads to supplament.

You've identified yourself as a demographer; is

that correct? Oi having done demogranhic studies ==

A I believe -- my experiance is I've done work in
demography.
Q Could you answer for me what the traditicmal

definition of a spare mile is or a scnare kilometer,

A Squara mile?
2 Square mile, square kilome:ar,
A A square of one mile on each 2ids,

~ 4]
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davidd Q All right. Does the U. S. Ceological Survey
consider a square mile te be approximately 640 acres?
A I believe that's their version of a aguare
mile, ves.
Q And in approximately one~half -- maybe 40 perce.t

of the United States is gridded out in square mile sections,

and then -- of townships and 30 on.
Most of the westecn part of the United States is
gridied in square miles.
A I'11 accept that, ves.
Q All richt. Dms the USGS, excspt for measuring
the size of bodies of water, includa surface --
unenclosed water as a part of their sguare mileage in estimating
size of land areas? .
MR. LEWALD: Can we have that question read back?
BY MR. CLEETON:
Q Does the USGS,except for estimating the size of
a body of water, include unenclosed bodies of water in their
land mass size calcnlations?
CHAIRMAN GOODHOPE: Are you talking about water
like Cape Code Bay?
HR:'CLIBTOI. That's right, sir.
WITNESS XAl JR: I believe they were determing the
land area of Cape Cod -— they would not include the adjacent
water areas.

CIAIRMAN GOODHOPE: The whole stltT ﬁg ?h“‘WQ"
/ LoV
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davids refer~ing to; you want the square mileage of Massachusetts?
MR, CLEETON: The square miles rather than -~ in
measuring Massachusetts for purposes of lard mass size,
they do not include Cape Cod Bay; that's what I was qo&.i.ng
at.,

He answered that in the affirmative. They do not.

BY MR. CLZETON:
Q Under the circumstances, can you give the square

mileags of the town of Plymouth?

MR, SMITH: Mr, Chlir/man -

MR. LEWALD: I think that's already in the record;
it's 100 square miles. We had that.

CHAIRMAN GOODHOPE: Ve have been over it; do you
have it handy, Mr. Kantor?

WITNESS KANTOR: I beliove I do have the figures
samstlace,

CHAIRMAN GOODHOPE: I don't know whether this is

% a preliminary question or not, Mr, Cleeten.
| Go ahead.
i (Pause.)

WITNESS KANTCR: I'm ﬁfmuq to the document
entitled "Massachusetts Population,” and in this document
for Plymouth, they give the area in square miles as 103.2
square miles.

BY MR. CLEETON:

Q Do you know, sir, whethar or not the Chamber of
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Commerce or any official agency or body in the County of
Plymout:, the town of Plymouth, or the Commonwealth of
Massachusetts identifies the square mileage size of the
central populatior of the town of Plymouth?

CHAIRMAN GOODHOPE: Of the what?

MR, CLEETON: The centrrl population, the so-called
downtown or central portion, as contrasted © the geographical
boundaries, a lot of which is woods.

WITNESS KANTOR: I don't have any knowledge of h
that number. I would assume that szomecody in the twon
town might have that knowledge. I don’t personally.

BY MR, CLEETCON:

- All right. With those in mind, then, in regard to
the methodology, including radial or circumferenti. or
concentrjic rings of population studies, when one calculates
from Rocky Point outward in concentric circles, a large
body of water is included in the area, which -- they

divided the total population to get your density; is that

correct?
A Yes, sir, that's correct.
Q In site number one, which is on the Merrimack

River, the table regarding that is on page number 414; you

show zero to five miles.

Is that a concentric ring, a radial ring. Page 414,

taking the top numbers up to five miles.
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david? A That'z the radius, zero to five miles, around
site 1.
Q Does it include any significant buaies of

Water that are unpopulatad by pevple?

A Outside of the Merrimack River, I den't balieve
there are any siguificant bedies of wator within zero to five
miles; perhaps some local lakes.

Q New, in the method of analysis, as T understand
it, in determining low population za= arca of =xclusion and
areas -- regicns and sc on, you use concentric rings: is
that correct?

In othar words ~-

(Indicating).

A We look at radial distancas.

Q Radial distances, which whon moved on a radius
would describe & circle --

MR. LEWALD: Could we have an answer to each
of the questions? Exclusion area, low population zone --
I think the question had --

CHAIRMAN GOOPHCPE: What is your question?

MR. CLEETON: My question is: in determining
area of exclusion, low population zcne, and other regions
of interests -- I'll pluralize it to take everything out to
a point of eight miles =~ your area that is used in calculations
is a circle.

WITNESS KANTOR: No. When we review an exclusion
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area, we look specifically at the area wiin that exclusion
zom,
BY MR, CLEETON:
Q In other words, the exclusion zone cnly uses tha
land mess relative to the FHlgrim site?

You'rs not counting the water in tie axclusioca

arsa?
A (Witness Scffer, May I answer?
Q Sure.
A The exclusion area as defined by Part 100 i3

an area that is dotinod as ~-=- by the apolicant -~ vharec
he proposes to have the authority to determine zll the
activities.
It may or may not be a circle.
Q All right,
A And it may include water area and may not
necessarily include water area. 5o it can be cither one. The

low population zone is usually circular i{n shape.

A region of interast that the staff has used for considering

alternative sites can be a broadly basad geogmphic ragion
and generally does not include a lot of watar arsas.

For the purpores of making population density
ébuparinona in acexdance with Tegulatory guide 4.7, the
staff does consider the total area within a circle whether
that aresa is land area or water area.

")

1137 22
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davias The intent is to account for the total number
of people that will be within a fixed distance of the site and
if these pau_.le happen o be 2ll on land, then, yes, that's
where all the people happen to be.

BY MR. CLZETON:
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Q Does thia Nuclear Regulatdry Commizasion usa any kind pf
sector analysis ¢o leook at population distribution?

CHATRMAN GOODHOPE: Do you know whac he means by a
sector?

MR. CLEETOW: Twenty-two anc a half dJegrees. A
sector is 22 and a half degrees for purpcose of this question.

CHAIRMAN GOODHOPE: All right.

WITNESS SOPFER: May I answer that?

CHAIRMAN GCODEOPE: Yes.

WITNESS SOFPER: The comnlssion asked the applicants|
to submii population data in the form of sectors and
coacentric areas of analysis. For the >urpose of making
compariscons, the regulatory quide 4.7, the staff does not ‘
use the sector information. Bowever, for examining other
éonnid‘ratimns in regard to whether an applicant has
identified the nearest porulation center, for example, or
whether there are other communities that may potentially
become population centers. The staff does indeed aexamine
the sector, the population sector information.

BY MR, CLEETON:

2 All right, assuming sector aralysis for other
consideraticns, like population senters, populaticn in the
event of some incident or accident. azd for -- in terms of

metacrology, in what is commonly described as a plume, are

inland sites treatad the same a coastal sitesg?

~ o~ A
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davidhxi2 i MR. SMITH: Objection. PBUR ORIB !
2 | CHAIRMAN GOODHOFE: Ralaevancy. 'NAI- '
3 i MR, SMITH: Rslevancy and quesazion la vacue.
4§§ CHAIRMAN GOODHOFE: What differsncs dcues it make? '
8 g MR. CLEETON: I'm == Mr. Chai.mar, I'm 3imply leadiag;
b g to the fact that in the analyszis of zite 1 if only ccncentric |
. ] ;cisclea are used, population densiiies are simplar teo bend for é
i 2 ?:ha Pilgrim site;and if vou =xeclude the watar atc Pilogria vou i
5 |lget densities that are considerably higher than at siza opa. é
10} CHAIRMAN GCODHCPr: I don’'t think thera’s dispute ;
i iabout that. But I'll overrule the objection. Do vou know, do E
12 dyou us@ the same wethodology inland as you do in a coastal
i3 ||situation such as we have hexe? i
13 l WITNESS SOFFER: I'm not sure I understard ycur zuestion.
13 ! BY MR. CLEETON:
i
16 f Q Do ycu use the same methodology in determining ;
17 | population, effective population, namely sector analysis for %
;3% inland sites as you do in cocastal sites? ' f
5 i A If == if you mean, would vwe use regulatorv cuide 4.7 é
. 2c? the same way Zor aa inland site as for an off-shors site. ;
|
21 | - Q Coas§§; site. f
22 ! A Cdﬁ;;al site. The answer is yes. With chs !
23 ﬁpzesumption that the meteoroclogy for the two sites is generally g
24& similar. 1In other words, there has tc be 2 general ;
28 gdotcrnination by the staff that thers is no reason toc believe ;

s
;) .~
}
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that the wind pattern would ke such at a coastal zite that
it blows predominantly toward the land.

Q All right, then, let me ask this; o3t of the
statements that are made ia have refar «o wind direction and
wind velocity and 30 on. Are thare any “hat refsz <o nc wind?

Stable situation whereia, if an accident occurrad,
and no wind the piume would not b2 distrisbuted?

MR. SHITH: Mr. Chairman, I hava %o cbjsct. DFirst,
we are not sure where he is relerring to.

CHAIRMAN GOCDHOPZ: I can't hsar vyou.

MR. SHITH: I don't know wnat he’s raferring to ard

also the ralevancy to alternacive sitea reviaew.

CEAIRMAN GOODHOPE: I think his question is simply,

— o —— v — .

is theres any analysis made in thae final supplement. ‘here thotJ

is no wind at all blowinc. Is that substativel’ what your
question is?
MR. CLZEETON: Yeas.

CHAIRMAN GOCDHCPE

Or 13 it assumed that‘thcre is
a wind of some velocity?
WITNESS SOFFER: Our meteorologists have gathersd data
on the percentage of calm. It's generally less than nalf a
parcent at any particular sitse. Oa that basis, I think that
we do anot make any analysis that includos no wind direction.
BY MR. CLEETON:

Q One final quastion, if the water weura excluded from

1137 226
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your calrvlations ia the matter of the Pilgrim sits, would the

density be sucli as to maka them considerably higher than the

densities at alternative sites? l

A The answer to that is obviocusly, ves - of course. Ifi
you put the same number of peopla iaro a arallsr area, then ?
obviously, the population density goues up. Hcwavar, I @ust Z
qualify that by saying that this is net %he iatant of

regulatory guide 4.7. Could de it this wav and if i¢ had

. m————— - ——— o

been the intent, I think the cuide would lLave read differently.
Population aeansity can be an extramely miszleading qumboz in the

sense that if you co not define-the area that you'‘ra talkizg

about very carsfully one can arrive at conclusicns that i
population density is an extremely high number. For sxample, I |
made an example calculatica soms tine ago in regard to this
meating room, which is approximately 30 faet by 60 feet, I
estimated. And it turns out that one person in this mseting
room coresponds to appopulation density of 15,000 persons per ;
square mile. Now it is not clearly the intent of the people

framing requlatory guide 4.7 to indicates that isolated

concentrations of veople, which they obviousiy knew would lead |

to higher population densities, should be given undue weight.

o0 P e

And that's the reason why regqulatory quide 4.7 is to look at a11§
of the people in all of the area under the assumption that the i
wind pattern is generally uniform, §
Q May I ask one further questicn which wovld be the i
|
|
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last one. Uader the oircumstansas of the illystzasion —oa
cave of the density of 13,000 per zcuar: mnile fov this cox
1€ the prareat tixe deing misieading, u..ld pot tie 3ig wes
which 'y water azea for <he =aleuloticu for tiic 2apu’atloan
densiy bo similarly misleziing when avrzaged, »i:toat: ha?
focotaoia or raferince?

A This iz the poirt *hat @ war trvirg o sav, Thas
a4 populacion density vaiue withon: jivir ; = elsasz indication
of what area ynu are tallking abont Ls 1 erd cf izsell a
7ery mslesding aumber. That by i tory nature i3 vity sasy
and unardicusus to count people. It Eur mes srkiqvowr sien we
corn’. pecple per sqnare 30 and 30, Lf ¢ 40 not £afine mactly
what we mesn by ¢te area. 3o it weuld is quite manbigwons for
&e to gay that thsre are 4{ peoply in %tiz maetiay voon,
aowevar; if I wers to sav that ®hora is 2 ‘cecatisa in
Plymouth where the populaticn deasity with 40 reopla par sguare
miia, 2y the way, thse popnlation densitr iz abstt §05.020
pecple per squarsa nils.

DR, CCILD: You maan <) in thiz recom?
WITNEES SOFFER: Torty ir this rmcm is aquiva.aat #o

2 populaticn density of 500,000 pecpie iur squars x::.;-.e; If£ I
were to give ycu that number withovet auy othaor gualifica:ian
it could be very 2asily am ambiguozs tvra of a avaber., I
beiigve it’s mors important %o zoncentiiis o the totnl oumbar

of people in a given dictanca of “he plant patke:r sha:

d
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examina ponulation daqg}ties in relatir:ly sne.l areas. ~¢'s
quite obvious, if you lenked at a map o’ Plymouzh azd ¢l
sarrounding arezs. that yonu cocaid find:ireas in cemtral
?lymouth where tha popaiatica da2n3i:zy v .&8 several thourand
pecple per square nile. Ard you sould " aa: as azasily find
areas in rather remote szc=ions of vown wharre e pesnlaticn
density was conceivably very closa w0 :xo. Ta enly thiag cha
gives us aa unazbiguous ancwar ig the ac: thi: our uvctal
number of individuals of pecople, w2 ara coneceired, after all,
with the haezlth and safuty of peacenla.

Q Now, consideriavy paople then. rather thar deasity
wvould ycu ccnsider the 2iisrinm sitz thoe dgsi s.%2e of ths
several alternatives.

MR. SMITH: Cbj2ct to the te @ - besc.

CHAIFRMAN GOOREC’E: I cant li:ar eithar ons ¢f you.

MR. SMITH: I object to zhe ‘'urz bes: as a
compariscn.

MR, CLEETON: Mr, Chairman.

CHAIPMAN GODLHECP®E: What do sou mesr by bast?

MR, CLZETGON: In the arguen::tthat ir. Smith
handed to ug the cther day, which i3 a wollaction of policy
statements, so I assume that they are 1:11. policy. Ia that
a recomrendation section. It states, 'jtalf practice is
neutral concern.ng faeing additional w1 .%3 cn Jrevicasly

approved sitas.” This is oage 3C aad :1is is uader po.icy,
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When an additional 3ite is propcsed. the staff avaluates

updated zite infcrmatiocn. Site criteria soplisd to 2ach additicad”

unit independently. This practice has iacalted in 2ifferant

| sizes for low population zores, jopulation =onker dis*ances

for different uaitas,
Ot tha sara tyz2 of the casexs Avkanecs 2 and Pilerim
this was a zesult of tha changas ia popriiation. My guestica

gcas v9 the issve cof whether or noz tha Pilgrim site is the

better or bast sita,

SIAIRMAN GOODEOPR: I*Jil let ven ask him if :zhis is

preparaticn of tha f£inal supplerent,
MR, CLEETON: Ia texms 2f popnulation”
CHAIRMAN GOODHOPE: Yas.
3Y MR. CLEETON:
Q Is it “hc predrable szite in ¢arms of population,
counting pecple, not concentric or cector analy3is?

A In terms of populaticn coasidarations and using
the tast cof si aificance that Mr. Kanetonr and *Mr, Wright
discussed earlier, the factor of two simificance, they
concluded that thers was no site ocbviensly supesior.

MR, CLEEBTON: Thank you., Ho Iurther questions.

p——
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CHAIRMAN GOCDHOPE; Ilir. Smitn.

MR, SMITH: No redirsct, Your Homozs.

CHAIRMAN GOCDHOPE: !r, Claaton.

Anybody have aay furizhaxr gquaesticas?

{lio Ts3ponsea.)

Mr, Kantor and Mr, Soffer, you aras 3xcused.

{(?he paael axcused.)

MR, SHITH: The panel nay come bacl: later.

CHAIRMAN GCCDHOPE: Ch. All right.

Well, what's your plsasura? Do yo: want %o
adjcurn now and come back at 1:15 or go cn? What is it?

Mr, Herr is naxt, if ha's heres.

MR, WRIGHT: Yas, he just arr’—vad, sir.

I woulid appreciatse adjourning now aad starting
at 1315, That's my own pasrsonal praferancs,

CHAIRMAN GOCDHOPE: Any problsas with anyonae?

MR. LEWALD: W%e have no objsaction.

CHAIRMAN GCODHOPE: All zight. We'll come back
at 1:13,

(Whersurcn, at 11:15 a.n., “ne hsaring in ihe

above—-entitlad matisr was recsssed, %0 recoavens at

1:15 pem,, this same day.!
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AFTERNOCN SZ38I0N

1:15 p.m.

CHAIRMAN GOODHOPE: The hearing will ke in order.
Wheraupon,

PHILI? B. EERK
was called as a witness cn bahalf of the Coau nwealth of
Massachusetis, and having been firs: duly sworu, was oxaminsd
and tegtifiad as follows:

MR. WRIGHT: Mr. Chalirman, for purposes of
identification, I would lika to hava Mr. Herr's zastimeny
marked as Commonwsalth's Exhibit 113, and I am going to
provide the stencgrapher with the reguisite 20 copies 30
that they may be bound into the record.

CHAIRMAN GOODHOPE: Are you going to bind it into
the end of tecdayv's transcript?

Then it docean't need an exhibit mumber if
it iz just to be bound at the end of today's transcript, and
the reporter is so directed.

{Counsel Wright distributing copies to Board
and Parties.)

MR. WRIGHT: Now, if I may Mr. Chairman, what
happened is that there wera a number of corrections that
Mr. Herr wanted to make. As a result we notifiad the parties
of the changes, 3 And what I am introducing :1are =oday is an

amended version of Mr. Herr's testimoay.
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Dr. Callihan mentioned yesterday that he would
also appreciate knowing just where those changes weres made
so that he can incorporate them into his old copy. And for
that reason I have prepared a document entitled “"Correctioans
of Testimony of Philip B. Herr," for those parties or those
Becard members who may find tﬁat more conveniant.

(Distributing document to Parties and 3oard)
DIRECT EXAMINATION
BY MR. WRIGHT:
Q Mr., Herr, will you piease identify yocurself fer
the record; your name, address and position?
A I am Philip ‘err. I am a rasideat of Nawton,
Massachusetts.

I am an associate profssasor inthe Department of

Urban Studies and Planning at MIT, and principal in the plannim

consulting firm of Herr Associates.
Q Thank you.

I have just handed you, Mr. Herr, a document that
has now been -~ it has not baen labeled, as a natt.r-cf fact,
it is entitlad "The Testimony of Philip 3. BHerr om Pilgrim 2
Population Density and Other Site Characteristics Submittad

by Intarvenor Commonwealth of Massachusetts in Support of its

! Contantion No. 12."

Can you identify this document?

A Yes, that's my tastimony.

[ SIS ————
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Q Is the statement contained tharein true to the
best of your knowledge, information and belief?

A Yes, it is.

Q At this time, do ycu have any further corrections
to this particular document?

A No, I doa't.

MR. WRIGET: Mr.Herr is availible for crosas-

axamination, Mr. Chairman.

CHAIRMAN GOODHOPE: Do you want to start, Mr. Lewald?|

Or, have you made arother arrangjemant?

MR. LEWALD: I had assuned M. Wright .t some point

was going to offer the tsstimony.

CHAIRMAN GOODHOPE: I assumed ¢ < when it was bound

into ths record it became a part of today's testimony. I
took that as an offar.

MR. LEWALD: Oh, T see. I must have been sleeping
at the awitch.

CHAIRMAN GOODHOPE: T considexed that an .. fer,

I will go back now. I8 there any cbjections?

MR. SMITH: Yes.

MR. LEWALD: Ves.

CHAIFMAN GOODHOPE: Who wants to be £irst?

Mr, Lewald, go ahsad.

MR. LEWALD: Mr. Chairman, we would object to tkh
end portion of Mr, Herr's testimony beginning with page 20,

\\37 ZSA
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on the basis that con the face2 of the testinony at least, it
seems to &ppear that the testimony cffered is offered more
in connection with the Emergency Planning Ccntzntion of the
Commonwealth and the Staff, ithan pursasnt to Commonw2alih
Contention 12.

The tastinmeny frem paga 20 cn deals =zolely aad

-

- -

Y
i
!

'
|

entiraely with evacuation. And frow 21, vhich i3 a map, cthrough’

22 and on to the erd deals sclely with avacuation of Zape Ceod.
And this would appear to be.'p.:haps, rertinent to the
amergency planning contention. But it deasn't sesm o aave
direct relevancy to Contention 12 ac siated,

And thersfore, we weould ckbiject o it coming in at
this time.

MR, SMITM: Staff has the same objection.

MR. WRIGHT: Mr, Chairman, the tastiaony of
Professor Herr was prapared with respact to Cape Cod and goes
very much to the lssuve of pcpulation distributions around the
various;gi:es. It goes to the very heart of our contantion,
and =z at is that because of ‘he unique siting characteristics
relatad to the Pilgrim site, and becauve of the unique
population distributions that are involvea here, that the
staff has not adequately analyzed the Pilgrim site in light
of the other available sites. |

Now one of the issues that's involved whan you

talk about population aand »isk, cbvicusly, in addition %o :

their distribution and their numbers and other fakéobg

|

- — i S S —— &
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mnsS 1 like that, is the ability tc protect thase veopls in the
2 || event of a nuclear incident. And i% is precisely for this
" 3 || reason that Dr. Herr's testimony is inciuded at this time

4 || with respect to the Cape Cod population bacause there is a

5 |i very real problem here in tarms of getting pecple over that

3 || bridga if such should bacemg necsssar: .

': 7 i It is intimsately relatad to :ha ilssue of populaticn
8 | for that reason. P
e g l MR. LEWALD: I would say, Mr. Chairxan, that

10 # the emergency planning cocatention says that the acceptable

i ﬂ enmargency plan cannot ke developed I, protect persoas within
12 ﬁ and bsyond the LPZ at the proposed site. And it seems that

13 | whether or not Cape Cod can be evacuated is directly concerned
14 || with that, and that is directly concerned with that contention

rather than simply the general population densitias and

16 4 accumulations in th2 vicinity of the site.

17 CHAIRMAN GOCDHOPE: And the alternate sites. And
1a || vhat we are consicering hers is a.ternate 3ites. 5

19 MR. LEWALD: With alternate sites, of coursa.

20 MR. WRIGHT: I thimk it is true that certainly

e
» n
e e e e

21 portions of Professor Herr's tastimony a3 tothe evacnation

of Cape Cod will also be relevant when we get intc the

22 |
]
23 | emergencv planning contenticn.
|
24 ; However, I still would mai~%ain that in terms of
25 y r2ally closely looking at the surroundiag ponulation to

-
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these variocus sites, this is very pertinent, because you -ust

can't look at peopla, you havetc lcok at what haprens tc those

people in the event of an accident. That’s what our pcrzulation|

!

contention is all about. 5

CHAIRMAIl CCODEOPL: Well, we are considering hare

altarnate sites.

Is there any inforratcion as to wnether or how 5
difficult it is to evacuate any of :thesa aliernace sites?

Ara you presenting any evidenc2 on any cther 3ites ;
except this cne?

MR. WRIGHT: No, we are no%t rrasgenting any evidence

cn other sites except this one. We don't have iz at cur

disposal at this *ime. %e are concerned about making a showin?
that che Pilgrim situation 1is dangsrcus encugh, 6: at least §
gives rise to encugh questions as to the surrounding pcgulatio%
distributions and the impact of a nuciear accident on thenm, f
that the Staff should “ave cdone mcre in its own alternative
site analysis.

(Board conferring)

CHAIRMAN COODHOPZ: Would ycu 2pject to this
being breought in under emergercy planning, Mr. Lewald?

MR. LEWALD: Well, if it is under the designation |
of emergency planning, nc, I think it is pertinent to amergencyg
planning.

MR. SMITH: 5Staff is of the se2me )p.nion, sir.

1137 23/
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DR. COLE: How much of a haraship would it create
on you, Mr. Wright, if we were to go aliong with thess

objecticns, because it does not reall)y =<em to apply to the

issue of alternate sites, ani then Lring it forward at whatever

time we proceed with emcrgency planning?

MR. WRIGHT: My only ccncern would be thet In the
preparation of our proncsed Zindings of fact for the Board,
that we be allowed to refisr to this testimony in support of
our alternative sitas clain.

If we are not going to be allowed ko 4o that, thea
I think it is a definite hardship becrug2: I think it is these
very mattars,the matters of road and shestering ané things
like that that make the population anzlysis done by the Staff
deficient.

And that's what we attempted to sihow in +ais.

Now, as I said before, obviously certain portions
of this are going to be relavant to emerjency planning as
w.ll.:But it has besn our contention all aleng that you just
can’t look at numbera of pecnle in comparing one site to
another when you are concernad akout residual risks. You
have to look to other factors as well.

And as both Mr. Soffar and Mr. Xantor testified
eariier today and vesterday as well, I believe, road capacity
is one of those very factors that vou would want to look
closely at in +trying to determine residual risk.

\151 258
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Now, of course, fcor them -~

DR. COLE: But that realiv seens :0 be more in an
area other than alternate sites, that is smergency planning.

MR. WRIGHT: But, if one of the ar=as in NEPA that
you are concerned w'th is tha resicdual risk in the event of
a nuclear accidenc, then it i3 our contention at any rate, you
have to lock not only to ropulation, but t2 its distribution
and to the capacity that the local community has to mitigate
the effects of the nuclear accident if it were to ocecur.

And one very clear thing that vou can look to here
is road capacity and the ability of a community %o get its
people moved from one point to another. And thai}Q\why ic is
included at this tima in cur alternative sites contention.

Now, of course, the Staff's position is that all
we have to do is look at poepulatinn dénsity per square mile,
and that if it reaches a certain -- if it exceeds a certain
trip level then we will perforn a further analysis.

And I would suggest to you, Dr. Cola,tht that
further a&nalysis that the staff might find itself parforming
some day in the case where it did consider the population
levels were too high, would be to look to road capacity and
things like that. o

The only argument that we have here is whether
or not tueir use of population figures a’one,without even

looking to sectoral distribution and more refined matters_7g
i_:)
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like that, satisfies NEPA with respect 40 damograpny.

We say there is more. We sav because of ithesa
unique characterissics, onz of which iz i3 vary matter
heras of the bottlenack that hes osveurred, taat i3 occurring
on the Cape, because of thiz unigque site cheracheristic
you shculd have dons more, vou sihould have iooked much closer
at thess vorious sites before assuming :has Pilerin was the
prefarveé site.

DR. COLE: You did not look at the other sites
with respéct to that same category?

MR. WRIGHT: FRight.

And we are saying that the Staff should have looked

much mora closely at thase othar sitas because of thesa

- unique site charactaristics here. And one of them -- we are

coencerned, of course, as you kaow, abou:z :the discribugics
of pcpulation around this site.
We are also concerned about road capacity, we

are concerned about the ability of the Cape ceminiilzy ©o ¢

get those people off the Czpe if that should baccoma necsssary.

That is a unique site charact ristic +that we claim

should nave triggered a far mors intensive lock at the
alterrative sites. That is very much liks the FNP case, the
FPloating Muclear Power Plant case, because thars was a
unique tuation. In that case, of course, it was the fact

that one of these thirgs was going to b2 sited out at se=.

37 24
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Because there wasg that unicue sizua=ion and
unique circumstances, the Staff felt cbliged to go ahead with
this Class 9 analysis.

All we are sayiny here iz once again we have a
unique set of circumatances; cone of whish is pcopulaticon
distribution; anothar of which i3 tha problem cf tche Cape.
And because <I thosec unicus circumstances, we &éve asking, or
it iz our contention “a at a far mora rigcrous nnélysis of
accidents shoculd have been conducted by the staf?,

MR. LEWALD: Mr. Chairman, wha: Mr. Wright is now

arguing is that »ecause of the unique circurstances here, the

= A

Commission's fegulations don't apély and some other standard
cught to be set forth.

IZ indeed that is his zositicn, he =houll have
raised that sarlier becausa thiz is in substance an attack on
Tegulatiors, that you have such a uaique set of circumstances
with respsct to this particular application that the
regulations set forth shculdn’'t be applicable and that scme
other gulidance cught to be'given.

But there is a regular procedure Zor bringing

this matter before tlie Board, and indeed Lefore tha Cammission

which hasn't been done in this casae.
MR. SMITH: Mr. Chairman, mav I make a statement?
CHAIRMAN CGOCDHCP.: VYez.

¢“R. SMITH: I think that one thing that should be

"%\‘
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understood and I think is scmewhat cloudy by the Cc:mncnwaal:h'g
i

agsertions of what the 3taff belisves: Taers is a proposed |
: |

amandment to Appendix E Part 30 which deals with whergency 3

)

planning. ~
Accompanying thet amendmert is a supplemental -~ ‘
it is called supplemental information whica oives guidance %
to the Staff. Again thiz is not a regulatioa, ii's Cmisaicn’g
irterim guidance. But the Staff iz fcllowing interim
guidance.
That parzicu.ar iateri: guidaacs szates that

emergency planning mav beccme a part of an aliernative site

. —— —— . 4 ———

review; or, in your alternacive sgite censiderations, not |
necessarily part cf vour VEPA review.

And we recognize :hat particular proviesion. And,
in fact, the Staff has undertaken a review of evacuaﬁion at
alternative sites.

The importznt part here is that we feel it is

necessary to separate emergency planning, which i3 under the
safety side of our review and take in diffarent considerations E
than from the NEPA consideration, alterna:ive sites. |
And that's why we cbiect o this baing presented .

now. It is a way of keeping, I think, amore orderly record. ?
We are not cbijecting to it and would not‘nbject to it being i
brought in at a later tlame when emergenc’ :zlanning 1§ :
discussed, and we will alszo, as wa indicated in our rebuttal :
o
~ A\
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testimony which was prefiled, we intend to file our
examination review of alternative sites as it ralates to
evacuation.

' But it is not a NEPA issue, it is a safaty issue
and triggers a consideraticn of alternacive sites, but
not undser the NEPA review. And that's whv we think it is
important to keep this separation.

DR. CALLIHAN: Claarly Mr. Smith and Mr, Lewald,
this is an exrloratory question to attempt to clarify.

Mr. Lewald indicated a break point in che
testimony and remarked, if I interpret Mr. Lewald, that
after page number so and so, it was primarily consideration
of evacuation, travel routes, et cetera.

Do you imply by that that in advance of our
page 20 or whatnot, there is material relerant to today's
consideration on alternate site population distribution per
say rather than how to get rid of the population?

MR. LEWALD: Well, I would not raise objection on
those earlier pages.

Yas. sir, there is testimony in the first 20 --
the first 19 pages that would appear on its face, at least,
to be directed tothe issue that we are considering today, the
alternate site issue raised by Commonwealth Contention 12.

DR. CALLIHAN: Mr. Smitlh, would you ocbkject %o

my question?

W

} 1\
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MR. SMITH: Ves, I think thera ars -~ as a matter

of fact I have socme cites as towhere there is some small
reference to emergency planning at Plymouth, and I would like

to correct tha record.

B A ———

I made a statemenz about separa.ing the envirommental

consideraticns and the safetv. 1In reviewing the laqguage, we

may considar emergency planning advantagas or disad%antages of

a particular site as part of the NEPA cost-henelfit analysis
of altarnative sitee. So I misspoka bsfors wnon‘I said
keeping it sesparate.

But I still believe that it is important that we
do maintain for craerly records, separation of eviacuaticn
emergsncy planning in that cart of the hearing and not
bringing it to this part of the hearing.

DR. CALLIEAN: Referring to znother document :that
we have in hand not yet part of the r:corxd, but it is
entitled "Staff Retuttal Testimony."

Mr. SMITH: That's right.

DR. CALLIHAN: My observaticn, and I agk for
confirma*ion or consent -- my observaticn is the material of
this document addresses what I will lecsely refer to as the
forepart of Professor Herr's testimony?

MR. SMITH: That's correct.

It states in there that we will 7ile at a later

time. analsis of evacuation of alternative sices,

2 AR

W\
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(Board conferring)
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MR, WRIGHT: Mr., Chairman, may I suggaest a way !
out of this impasse?

CHAIRMAN GOODHOPE: Well, I was just going ©o
say the objecticn has coms down. iIt's just 2 mattar of
procedure as to how we®rs gocing to proceed, as I see it.

You're trying to make morxe cut of it than that.
But ==

MR. WRICHT: As a naktar of srocedurs, sir, rarhaps)

the tastimony could be allowad in to %ha sxtent that it

applies to the NBPA situation.

CHAIRMAN COODIOPE: Well, thare®s no doubt,
I don't think, as to the first 12 pages.

MR, WRIGHT: Yas. I'm talking now about the last
part of it.

As Mr, Smith has pointed cut, in NBPA it can be

a consideration. What I would suggest doing = and I don't
know if this would be acceptabla to the parties =- is to
accept it as part of our alternative sitss case, if you will,
sut allow latar cross-examination on this area provided the
parties feel that they want to defer crogs—sxaminsticn until
the time of emergency plancing.,

But I do think it is very much a part of the NEPA

circumstancss that we must show in order to make out our cass

under NEPA, And for that rsasca I would raquast that it be
accepted into evideance at thistime.
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ALRVMAN CCODUOPEs Wall, =now, 4T you suggastiang
that accespt the 'shcle deocumanit, have “La whoil:z docramnnt
bouad in apd lim il the crosse—axaainzé.on o Da f£iras 19
Pages ard thez hoava any furiher crosgs-axanianzcicn from 20 2a
later 2s a2 part 0of the ap=rgancy »Plonaing? s ghat yvour
suggss-ion?

MR, WRIGET: Yes,; a3 an acccaocdatiod to taa
parties, yes. Bul wizh the cl:zar wdwrsiacding tSha: sa0s80
last eicht or so pages aprly boih tc morgunsy placaing apa
%0 our NEPA contantien.

CEAIRMAN GCODEQPE: That': whers we get inis tha
problaonm. As I se2, the last par:i of .= doos 00% apoly ©o
altarpate sites or %o NEPA,

Mr, WaIGHT: Uell, 23 I s.id h2fora, our claim is
that as a unigue 3ite-rslated circums  npcs =

CHAIRMAN GOCDHZOPZ: And now i, Suith says that
it may be a part of thaz.

MR. SHITH: Az I said, I wisspoka. I was readiag
from the proposecd ragulatica whera the Commiscioa says axactly
what I read, It's, again, a proposed rsgulation.

I would have 0 cbiactioa 4o *hat procedura a2s
long as it’s 3ot ataking ug == Snaff ctipulaticn as o how
amarjency plaanipg should b2 factcred latn %hia particilar
altarnative site amalvsis.

MR. LEOWALD: %all, thae spocial xiroumetancss or

1137 28
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the uniqus circumetances that Mr., Wright rafers to, cither
these ara somszhing bevond the regulaticas or thsse are the
spacial attantion matters %that axae referrxszd tc in Offshors
Systems case, which is 8 NRC 194,

Theee special circunastancas, at least a3
incerprated by the appeals bcard, aze simply istrcduced ©o
show whether or not tha probabilities of zisk aia graztor
or lssser than thay weuld be othexwice with rxespact to the
site. 2And I don't rsally see aow the questlon of evacvating
Cape Cod has any relatica to . he prxokabilizles of zisk at the
Pilgrim site.

CHAIRMAN GOODHCOPE: I thigzk thaz is our pzcblen
tco under the presant ragulations, Yeou want to go beycad
the prosent raquirsments of the present regulations,

MR, WRIGHT: The oply regulation we have, sir, as
I understand it, is the reg guida 4.7, waich is of course not
a regulation. We hava had an apvsals soard saying that
under special circumstances a Class 9 apnalyais might be
performed. Indead, that's thae Staff’e nositicn as'wcll.

And the appeals bcard found that the Iloating auclear plant—-

DR, COLEB: Mz, Wright, do you nava a rsfarcnce
for that, because that's not zy recollactica.

MR, WRIGHT: My undgrstandiag of tha Cfishcors
Powsr Systems cand ia that they ware allcwed %20 go ahead

with the Class 9 analysisz thet was doza. A AR
1

131 2
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MR, SMITH: If£ I may commen®, that is correct,

but not on the grounds givan by Mr. Wricht, but on the grounds |

that the appeal boards found that ths Conmission had never
considared floating nuclear power plants whan they adopted
the annex to Appsndix D, Therafora thay alliowad it to ba

considersd in that particular ca2sa.

But it's true, tha St2ff argusd thé special
circumstancas for that parzticular item. It was rsjectasd by
tha appz2al board,

MR, WRIGAT: The 3taff is 2ls0 argulag now deforae
tha NRC that thars are special circumstances when a Jlass 9
analysis should be dopne. And not oply is it ¢rus for flcating
nuclear plapts, but it's true for a land-based piant as wall.

There was a statemert -~ I can quots from thair
brisf whick I have hers. The puint ravains, Mr, Chaiosan,
that what I propose I don't think iz 2.1 that out of taa
ordinary, that if the partias feel thaot they'xrs zot preparad
at this time to go forward with the cross~exanisatiom on
evacuation as it reslates to eswrgency plaaning, then bjlall

Teads let thaem again crose-exzaming Dr, Hsrr at a later :ime

| &8 to this particular portion of ais tastimony,

Ha will ba appearing again as ¢ 'r witness in the
emergency plaaning phace of these procesadings, =0 that's not
a problam,

All I would ask this Board to do iz to allow us

1157 249
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to intrcduce this as part of our alterrativ: aizass
contantion because .° io think it conscitutes Zhat kind of
unique circumstancae.

Now mind you, *his whola a‘ea, as we found out

today, is a tramendously avelving one. o ona xnows fimm cne

day to the anext quita what is going cn. Ws have mattsrs
befors the NRC at this point. We also have a rmber of
task forcss locking at various maitars “hat ars coming 2ut
of Thrse Mile Island.

We have the Staff itself urgiag that in certain

circumstances the Class 9 analysis should be performed, We

have the Staff taking 2 position befora tha NFC that it should

be allowed to do Class 9 apalysas.

And just for all of those raasons I think that
it's tha batter part of wisdom to at least accapt thia in
and proceed. I just don't ses what tha prcblam is,

MR, CLEETON: Mr, Caairman.

DR. CALLIHAN: Can you, Mr, Wright, dafine a
fairly clean break point of Prof, Horr's testimony whare
you would separats, if you can, the si.as demography and that
sort of thing from gvacuation?

Mr, Lewald named a ~.ge.

MR, WRIGHT: Well, the problem is that to a liarge

———

sxtant I guasss Mr., Lewald is talking akout the pages beginniang

at page 20. And guite a bi: of that testimcny relatas zo~G
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for example if we look at pags 26, the asarby population !

gouth-scutheast. There arc pages that :talk oaly about the
actual population to be found there.

We're not talking at that point about evacuatioa,

N

but only about the pcpulations to be fcund within certain
sectors. And then in addition he also discusses road
capecity. And than he compares road cezacity, at least for
the Cape, anyway, road capacity with thass population fiqures.:

DB, CALLIHAN: Well, =y impressicon was that the 3
mathodology and the like axe copsidsres more == £0 a greatar i
degree in the 2arlier sectica than in tnoe later. AL I was :
seeing if you could separata the nages jatwean the tvo !
subijects.

MR, CLEETON: M4r, Chairman.

CHAIRMAN GOODHGPE: Yas.

MR, CLEBTON: Might I offer ian addition that

since the second piecs of the Final Suppler °, with the
exception of the Merrimack, Millstone, vont «nd Seabrook

sites, 18-3, =B, =C, %, 139 and 20 are all a.rected by ths
Cape, if you take a look at the map, that this is relevant
to altsrpative sites, all of the sitas that are offersd as
the centerpiece for this Final Supplenent to praferabls sit‘l.;

And the evacuatiou of the Capa is relevant tc all
of those that I cita,

CHAIRMAN GOODHOPE: Well, . don't ronmember ‘n
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detail right pnow, and I don’t think I agree wath it. B3But I
can't say that I remamber that in that context. I doa’t
belilevae it was presentad for that purposae.
| But don't hold me to that bacause I don't
ramember in detail.
(The Becard conferring.)

CHAIRMAN GOODHOPE: Yell, ve're going to le%t the

document be bound in, the eatire document o@ bound ia., I think

it's a procadural matter.

And lot's try to limit ths cross-axamipatica, to
the bast we can, to the first 19 pagss coacerniag the
alternate site problem, I think that that is what is
important. And the remainder of it, into the aevacuation,
emargjency plans,

Jou’re going tc make the argumact that as a
part of alternats sites they should have considered
evacuaticn plans at all of the aiternata sitss, not jus:
Cape Cod, and that since they didn‘t do this thea your
argunent is going to ~= you “ace such & showing as %o
how impossible it is or difficult i% is to eavacuate around
Pilgrim 2, that the Staff was deficient in not comsidering
this and lcoking for a bettsr and sasier aevacuatica plan

around the other cossible sites.

Jou can make the argument. f.doa'tth.tnkmtthoi

regulations permit us to evan addrees it other than to reject
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MR, WRIGHT: If I may, Mr. Chairman, thera’s a

it at this time.

little bit oras to it than that, and that’s the part that
troubles me., It's 2ot oply thad; it's cur contaption that
the Staff should have locksd mory clocely o such magttars as
avacuability whan they revigwed thesa varicus alterzativa
sitea., But it's also that the unigqua proplens associazed
with the Pilgrinm sita shonld have tricgared *iat mora
intansive analysis.

CHAIRMAN GOODHOPE: Af ws perceive the ragllia~
tions, the triggering point was not reached, I doa’t brligva,
iz Pilgrim 2.

S0 that the exhibii will ©3 bound into the racord
and we'll go ahead and procead with thy crossg-sxamination as
far as it pertains to aliernate sites. And tne rsst of it,
than, from 20 on, will be for Mr. Harr wher has comes back for
cross-avamination 28 a part of the ermergancy planniag.

MR. WRIGHT: Thea, Mr. Chairman, under %the
circumsiances, if I takae your zuling %2 mean chat you ars
geing to trmat the svacuaticn sectica »f Mr, Horr'a testimony
as irrelevant, then I'd like to make 21 offar of proof.

CHAIRMAN COCDHOPE: You've »xads the offer.
You've stated that the whole documant is relavent o toa

subiject.

dR. WRICHT: I've stated “iat there ara uaique

1137 255



L

B —

e m———— W g

3

..
| I

U

i«

b

N
e R

- e e o ——

N

N
—

e -

————n il

> m——
. e

- —— i N
-

e—

PR —

e T —— - .
s O < 8t~ — . ——————— o —. V& ——-

- —® G .

11,612

circumatances associated with ths Rocky Point 3its, one of
which is the problex of avacuaticn., 2Aad that ip iéself
should have triggered a far nore zigormw analysis of the
other sitas.

CHAIRMAN CCODHCOPE: Al) rijght.

That's not an oilar of prcof, it's an argueant
which you want toO maks based op tuis suhibiz, ALl rigac.
That’s it.

Tho entire document will ba bcund into today’s
testimony, as I atated praviously,

{The documant rafarred ¢o Jollows:)

POOR NRIGINAL
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UNITED STATES OF AMERICA
NUCLEAR REGULATCRY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )

Boston Ediscn Company, et al. )

(Pilgrim Nuclear Generating Station, ) Docket No.
Unit 2) ) 50-471

TESTIMONY OF PHILIP B, HERR ON PILGR™ 2
POPULATION [SINSITY AND OTHER SITE
CHARACTERISTICS, SUBMITTED BY INTERVENCR
COMMONWEALTH OF MASSACHUSETTS
IN SUPPORT OF ITS CONTENTION NO. 12



Commonwealth Contention 12:
Neither Applicants Nor Staff Have
Adequztelv Consicered the Alternative
of Locatin the Proposed Plant at a
Site More Suitable Ezom a Population
Dons{tz and EnvIronmentaI gtanagofnt.

My name is Philip B. Herr, and I am an Associate

Professor of City Planning at the Department of Urban Studies
and Planning, Massachusetts Ins:titute of Technology. A copy of
my resume is attached.
L. NRC SITING POLICY

It has been long-sta-ding NRC policy to require the
siting of nuclear power reactors away from densely populated
areas. 1In the event of a serious radiolegical accident,
emergency off-site measures will obviously be far more
effective in sparsely populated areas,l/ and this judgment is
now quantified in Reg. Guide 4.7: if projected population
density within a thirty-mile radius of a potential site exceeds
500 perscns per square mile at the time of initial cperation or
1,000 persons per square mile at its retirement, then "special
attention should be given to the consideration of alternative
sites with lower population densitites."

It is apparent that the trip levels contained in Reg.
Guide 4.7 serve a very significant function witn respect to
reactor safety; because some residual risk will remain even

after all reasonably attainable safety measures are buil* into

1/See Statement of Considerations, 10 CFR Par: 100, 27 FR
3509 (April 12, 1962); Regulatory Guide 4.7 (November, 1975);:
"Commission Action Paper", SECY 78-137 (March 7, 1978).
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the design of a pcoposed nuclear reactor, careful evaluation of
the size and distribution of the population surrounding that
reactor appears to have emetged as the NRC's primary means of
ensuring that the consequences of any accident more severe than
design-basis events are m;tigated as much as possible,
including the siting of the proposed reactor in a less populous
area., Population density, therefore, functions as a threshold
indicator of residual risk and the potential consequences of
the so-called Class 9 accidents, i.e. those beyond the design
basiz of the reactor. If the trip levels of Reg. Guide 4.7 are
exceeded, then "special consideration" should be given to
alternative sites, {.:'uding (one would assume) a close look at
Jjust how each of the candidate sites would fars in the event of
a Class 9 accident.

) & POPULATION DENSITIES SURROUNDING THE PILGRIM UNIT 2 SITE

The methodology used by the Staff and the Applicant in
determining the Pilgrim 2 population distributions is discussed
in detail below, expecially those technigues that tend to
understate the final figures and obscure risk potential in the
area surrounding the Rocky Point site. As a preliminary
matter, however, the results that were reported for 1985 are
shown in Figure 1, a chart prepared by the Staff for the 1975
Safety Evaluation Report (SER) whi=h I updated by using data
from Table 1 of the 1978 Draft Suoplement to the Final
Environmental Statement (Draft Supplement). For 40 ané 30
miles, the figures were exponentially interpolated from the

Prelimary Safety Analysis Report (PSAR), Table 2.1-8.
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It is noteworthy that beyoné ten miles the diffarence is
much smaller between the 500 persons per square mile threshold
..ine and the line plotting the mos: recent figures than between
the recent figures line and the line plotting the earlier SER
figures. It is also notewerthy that the 500 person per square
mile threshold is reached only a modest distance beyond the 30
mile radius. Furthermeore, should the ini<ial year of
commercial operaticon be deferred beyond 1985, the gap between
projected population and the Reg. Guide threshold figure would
be raz’ narrowed, given the UESC estimated growth rate of
nearly 2% per yeat.g/

Turning to the methodclogy emploved in the Draft
Supplemeit, if population density is to be used as an indicator
of risk and as virtually the exclusive device for determining
whether a Class 9 analysis is warranted as part of the NEPA
review, then the work done by the Staff and the Applicant for
Pilgrim 2 contains certain assumptions and ommissions that can
not help but compromise the reliability of this factor.

A, Daily Recreational Visitors

First, neither the Applicant's 1978 update nor the
Staff's Draft Supplement considers daily recreational visitors

and tourists in determining population density, and the lines

2/A 2% growth rate is in fact quite rapid: most recent
year 2000 projections of Massachusetts population by the U.S.
Bureau Census indicate between (.6% and 0.8% per veuir statewide
growth between 1975-2000 (see U.S. Bureau of the Cer sus,
"Population Estimates and Projections", Series P-25, no. 796,
March 1974.
29 0
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plotted on the chart at Figure 1 are understated to this
extent, Of particular concern are daytrippers to tourist
attractions in Plymouth itself; according to Table 2.1-4 of .the
PSAR, Mayflcower II and the waterfront homes attract 400,000
tourists per year, and are only 4.5 miles west of the Rocky
Point site, while Plimouth Plantation attracts 250,000 tourists
per year and is only 2.5 miles west of the site. Six miles to
the soutwest, Myles Standish State Forest attracts 300,000
campers and picnickers per year, and while scme double counting
clearly is present in the above figures, they all tend to
corroborate a Plymcuth Chamber of Crommerce estimate that nearly
one million persons per year currently visit the town.

One million person-days .s equivalent to another 2,700
persons year-round on a time-weighted basis, most of those
persons Ddeing located fewer than five miles from the Rocky
Point site. This represents perhaps another 10% increase in
the time-weighted population within five miles of the site,
with smaller but significant percentage increases at greater
distances. Of greater concern, hovever, is the fact that these
people are not evenly distributed throughout the year, but for
the most par- visit Plymouth during the summer months, with a
peak figure of 2,689 persons per day being reported by the
Pilgrim Village and 3,400 per day (peak season) being reported

by Mayflower II.E/

3/From May 14, 1979 conversation with David Case,
Director of Plimouth Plantaticn, Inc.
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The weighting methods employed by the Staff in measuring
transients will be discussed in more detail below. For
purposes of the Plymouth daytrippers, it suffices to note that
excepticnally large numbers of people can be expected in clcse
proximity to the site during at least two months of the year,
people who already put a severe strain on Plymcuth's traffic
flow problems and pecple who will have had no prior instruction
in emergency measures and no homes in which to shelter
themselves.

¥, Time Weighted Pcpulation Densities

In arriving at average population densitiss for the area
surrounding the Rocky Point site, the Staff employed weighting
factors of 1.0 for permanent residents ané 0.25 for seasonal
residents. As noted above, daily visitors were not considered
at all, because the Staff concluded that when weighted th-se
figures would be negligible (Draft Supplement, Section 3.3.3,
Pg. 20-21). Perhaps such weighting assumpticns would hold true
for an area experiencing moderate seasonal fluctuations in
pcpulation, but when an area is as profoundly effected by
tcurists and summer residents, as is that surrounding the Rocky
Point site, the use of weighted population density as an
exclusive threshold indicator of residual risk is highly
questicnable. To the extent :hat the licensing process is
concerned with the consequences of serious rsactor accidents,
it is illusory to obscure the crowded conditions that occur
every summer in the Plymouth area by zveraging the total
transient inflow over the course of an entire year. A more

realistic approach is suggested below in Section III.
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C. Inclusion of the Water Area in Calculating Average

Population Densi+ties

The 53 municipalities which are at or less than 30 miles
from the Rocky Point site have a projected 1985 population of
981,000 persons winter, 1,393,000 summer and a land area of 1,256
square miles, using the same sources and formulas as used by
CCSE. This means a winter density of 780 perscons per sguare mile
of land area, a summer density (with summer-only population
"discounted" at 100/3635) of 870 perscns per sgquare mile, and an
actual summertime population (seasonal plus year-round) of 1110 per-
SOons per square mile. These figures, which were derived by focusing
exclusively con land area surrounding the site, are far more ret:aling
than the Staff's in reflecting the actual living density of the area
in question and local road capacity for evacuation, shelter or treat-
ment.i/ As with time weighted population densities, the Stafs's
methodology arounts to a gamble that certain variables (in this case,
wind direction) will minimize consequences of a sericus radiolegical
accident. To the extent that population density is used as the NRC's
exclusive indicator of peiple at risk, then such an approach appears

guesticnable.

i/

Indeed, even the sectoral analyses propcsed below understate
real density through inclusion of water areas. The south-sou*heast
sector below Rocky Point has a five-mile density of under 2,000
Perscns per square mile, but the Priscille Beach-White Horse Beach
naighborhoed which directly abuts the proposed station has a summe:-
time density of about 20,000 perscons per square mile, based on map
measurement and PSAR data. That is the density for which shelter,
evacuaticon and other emergency services must be adegquate, not the
sectoral density of 1,800 perscns per square mile, or the time-
averaged 30-mile density of about 400 perscons per square.mile.
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III. MAXIMUM RISXK TO POPULATION

When in the site selection Process a decision-maker is assess-
ing the comparative risk resulting from a hypothetical major accident,
- Qquestion of critical concern is what the worst consequences micht
be at each alternative site. 1In order to ratiocnally evaluate alter=-
native sites, a decision-maker must be able to assess the most severe
consequences whicli are reasonably lizely following an accident at each
site, measured by the maximum, not average, number of pecple whe might
be exposed to risk. A determination of "average" risk to "averace"
Population, as measured by Regulatory Guide 4.7, fails to capture
the variations in population seascnality, density and distribution

of unique site characteristics relevant to the inguiry of maximum

At locat.cns having unusual spatial and temporal distributions
of populatiocn, as is true for the Rocky Peoint site, cumulative annular
average density alcne is an inadequate measure of accident consequence,
and therefore an inadequate measure of risk. There is no explicit dis-
cussion in the Staff's Draft Supplement dealing with comparison between
sites regarding the maximum number of persons potentially at risk in the
event of a major accident.

A rea istic and useful analytic method for evaluating compara-
tive acciaant risk, in addition £0 an average density analysis, is to
3ssess the maximum consequences measured Dy the population at ~—isk.
Such a method permits examination of unigue site and pcpulation char-
acteristics, which are necessary and relevant for an intelligent
assessment of accident conseguences.

The difference between the "expected value" analysis, which was
- ’)bB
\\o!



. ‘

done by the Staff, and the maximum risk analysis, which was not,

can be illustrated by two hypothetical sites having equal numbers

of nearby resicents but different spatial configurations, as shown

n Figure 2. The "expected value" of population risk is identical

in the two cases: the expected value of risk is the product of the
numper of persons within a prescribed radius and a brobability func=-
tion, both of which are the same for each site. However, in the
evert of a major accident resulting in a westward plume, the affected
Pcpulation requiring evacuation, shelter, or other protective actions
is perhaps seven times higher at Site 3 than at Site A. Site B can
be said to hﬁve an unacceptably high number of persons potentially

at risk. Only on an "expected value" basis are the two sites equiv=-
alent. II the objective of the decisiun-maker were to minimize
maximum potential populaticn at risk, or to avoid exceeding an aiccept-
able threshold of population at risk, Site A is a far superior
selecticn.

The demographic analysis done to date fcr the Pilgrim II site
salection has measured and compared the time-weighted population
summed over 1ill directions, thus analyzing the expected value of
population risk. However, study to date omits any explicit compara-
cive analysis of sites regarding maximum risk in the event of a
major accident. 3ecause of that cmission, studies to date fail
to reflect the special site characteristics of the Recky Point site:

in some directions at some times, relative +to its average
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density, this site exposes a high number of persons to risk. In this
regard Rocky Point is more like hypothetical Site B than Site A.
There are two variaticns from the uniform distribution, assumed
in the expected value model, which deserve analysis: temporal and
sectoral.

A. Temporal Analysis

Both the PSAR and the Applicant's 1978 Update to the UE&C Siting
Study focus on "weighted" seasonal population, appropriate for expected
value analysis, but cbscuring other critical concerns. For example,
the PSAR "discounts" the 1975 peek seasonal population of 23,277 per-
sons within five miles to 4,el8 on a time-weighted basis. However, if
an accident were to necessitate a five-mile evacuation i1 the summer-
time, there in fact would be 25,300 visitors requiriac nformation,
guidance, traffic capacity and shel:ter, not 4,300.1/ The 1978 Update
indicates a "weighted" 1985 population within five miles of Rocky Peint
at 19,800 persons. Similarly, this estimate grossly understates the
magnitude of the evacuaticn task should one be necessitated in the
summertime. Decision-makers are provided with nc infarmation to
allow compariscn of these maximum populations with those at other sites.

At ten miles, the issue of temporal variation is similarly
obscured. The 1978 Upcdate repurts a "weighted" 1985 population of
38,000 within ten miles of Rocky Point. Our analysis of recent pro-
jecticns by the 0l1d Colony Planning Council, Metropolitan Area Plan-

ning Council, and Cape Ced Pla .ning and Econcmic Devalopment

./

~ Analysis based upen the 'Pilgrim Station Environmental Report' (ER)
as amended through Mav 20, 1974, suggests that in fact peak 19290 popu-
lation within five miles may be nearly 63,000 persons.

~
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Commission largely suppert that figure on a weighted basis (we
estimated 61,200 weighted population), but our analysis indicates a
summer peak populatirn of 76,800 persons, and this is exclusive of
daytrippers. A population of 76,800 within ten miles is mcre indica-
tive of the true number of persons potentially exposed to risk and
the necessity of imm<diate relocation in the event ¢f a major
accident in the summertime.:/on fair weather days, an additional
10,000 persons can be expected tc be within this zone of concern
tecause of tourist attractions in the Plymouth area: beaches, his-
toric sites, boating, sightseeing.a/rhe consequence of a summer
accident, in fact, would involve half again as many perscns as the

weighted average suggests.

B. Sectoral Analvsis

A sectoral analysis of population arcund a site permits exam=-
ination of true population distribution~, which is otherwise obscured
by calculations of average densities. An assessment of perscns and
site caaracteristics located within a radial sectoer is a highly
eelevant consideration to a site evaluaticn of maximum risk of a
major accident.

Population distribution surrounding the Rocky Point Site is
extraordinarily uneven by radial sector. This extreme variation in
distribution is shown on Table A, which provides cumulative perma-
nent ~ulation (excluding seasonal residents and daytrippers) by
22.5° sectors (see PSAR, Table 2.1-3). The table demonstrates
clearly that some sectors have as much as four times the averace

(mean) sectoral population. This dramatic variation in pepulation

*/ Analysis of the Environmental Report indicates a 1590 total of
nearly 180,000 perscns at peak summer pericds.

- 74
T See, PSAR, Table 2.1-4.
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TABLE A

1990 PERMANENT POPULATION BY SECTOR, 0-30 MILES*

N 0
NNE 0
NE 0
ENE 1,830
E 4,740
ESE 24,050
SE 61,080
SSE 39,615
S 16,387
SSW 33,739
SW 131,131
WSW 96,085
W 142,324
WNW 290,996
NW 328,327
NNW 70,948
Mean 79,453
Total 1,271,250

tandard deviation: 97,591

* PSAR, Table 2.1 - 8
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distribution is not narrovly confined to one or two sectors, as
indicate. by the sectoral standard deviation of 97,591. Figure 3
illustrates geographically where the sectors of cumulative
permanent population occur arcund the Rocky Point Site.

The following provides an examination of two cectoral regions

of special concern to the assessment o>f maximum -isk of a major
accident at the Rocky Point Site.

1. The Northwest

The population density of the region northwest of the
Rocky Point site is dramatically high. Nearly one half of the
cumulative permanent population within 30 miles of the site is
concentrated in the two northwesterly sectors (See Table A and
Figures 3 an’ 4).§/

The northwest sector alone is projected to have a 1990
population of almost 330,000, and a density (excluding seascnal
population and net in-commuting) of 1,358 persons per square
; mile.l/ This average density is nearly quadruple the guideline
density of 3500 persons per square mile calculated for the date of

plant

8/The total cumulative permanent ropulation (excluding
seasonal residents and daily transie.ts) for the northwest (NW) and
west-northwest (WNW) sectors in 1990, at a radial distance of 30
miles, is estimated to be 619,323. The Applicant has estimated the
total cumulative permanent population for all 22.59 sectors at 30
miles to be 1,267,220 in 1990. (See, PSAR, Table 2.1-8). Our
independent calculation of these sectors, based on PSAR Table
2,1-8, indicates that the total permanent population is 1,271,250
(See Table A).,

1/pSAR, Table 2.1-8; density calculated by author.
Wl o



FIGURE 3:
PERMANENT POPULATION BY SECTOR, 1990

o

® = 10,000 population

1990 Permanent Pzpulation,
30 Miles
Source: PSAR table 2.1-8
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operatio".g/ In the year 2020, the northwest sec:oral density,

as projected in the PSAR, increases to 3,737 persons per sguare
mile, or once again almost quadruple the guideline density of 1000
persons per square mile at the assumed end of plant life,

The Staff's application of the ammular population density
formula does not reveal the true numbers of persons at risk in this
sector in the event of a major accident. Employing the staff's
calculations, one would have to assume :*:it for each alternative
site each sector contains 1/16 of the total population, Fo; Rocky
Point, this would seemingly indicate approximately 77,000 persons
will be located in the northwest sector in 1385, and approx‘mately
150,000 perscns in the sector in 2020.2/ In reality, as noted
above, the numbers of persons potentially exposed to the risk of a
major accident ir this narrow 22.5° northwest section is far
greater than the staff's analysis would suggest. The PSAR
indicates that almost 330,000 permanent residents will in fact live
in this sector in 1990, increasing to nearly 700,000 persons in

2020. 1In other words, a major radicactive release under wind

8/NRC Staff Regulatory Guide 4.7, pp. 4.7-16. A 1990 date is
used here for two reasons. First, the Applicant's PSAR pepulation
data (the only available source for sectoral analysis) is presented
in ten year increments. Second, the NRC staff has indicated most
recently that Pilgrim Unit 2 may not be needed until 1989/90.
Accordingly, the year 1990 appears to be a reasonable operational
date for purposes of demographic analysis.

2/See Draft Supplement, Table 1; persons per sector at 10
miles calculated by author.
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conditions blowing to the northwest would affect a population as
great as that affected at an alternative site having a uniformly
distributed population averaging four times as high as'that
estimated for the Rocky Point site.

The potential ~xposure of 700,000 persons to hazard in the
event of a major accident is clearly a relevant consideration in

assessing the comparative risk to population at the Rocky Point

site 2nd its alternatives.
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2. The Socutheast

Another region of particular concern is that to the
southeast of the Rocky Pcint site., This sectoral area is unique
not only because of i%s population density and high seasonal
fluctuations, but also because of its unusual land/water and
transportation characteristics. It is within this region, which
has the highest summer population, that the major transportation
routes south from Rocky Point and from Cape Cod to the mainland
converge, This convergence is significant in terms of both
assessing total population at risk and the site specific problems
associated with evacuation and emergency planning.

At thirty miles, the PSAR indicates a cumulative permanent
1990 population of 61,000 in the 22.5° southeast sector. A
majority of this population is concentrated in the mid portion of
Cape Cod, which is heavily impacted by population seasonality.
The Pilgrim Area Conservation and Development Project data
indicates seasonal population more than doubles seasonally in this
area.lg/ These figures translate into a 1990 sectoral density
of 850 persons per square mile, or a 2020 sectoral density of
2,000 persons per square mile during the summer season. The
consequence of a major summertime accident with a southeasterly
wind at Rocky Point, could be to expose to risk a ocpulation equal
to that which would be affected at a site having a uniformly
distributed population density double the guideline densities of

S00 and 1,000 persons per square mile.

1137 274
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a. Unique Population and Site/Transportation Problems.

Egress configurations and limitations makes the socutheast
situation in the event of a major accident even more serious than
population density suggests. As Figures 4 and 5 illustrate, there
are special site circums tances regarding evacuation routes from the
vicinity of Rocky Point, especially for pepulation south or south-

west of that site. Because of the presence of the Myles Standish

State Forest and a vast largely undeveloped area, movement south-
westerly through that area is possible only over a rudimentary

maze of narrow, winding two-lane roads, many unpaved and discontin-
uous, all of them pcorly marked.

As a conseguence, the natural evacuation route for almos+
the entire populatiocn to the southeast, south, or scutawes: of
Rocky Point is Route 3 scuthward to North Sagamore, then west along
Route 6 on the northern border of the Cape Cod Canal (the "Scenic
Highway") to Routes 25 and § leadinq west and northwest. A few
persons may find and use Herring Pond Road, but that route leads
almost unavecidably to the Scenic Highway as well. A few natives may
thread their way to Glen Ch: "lie Road in Wareham, Head of the Bay
Road in Bourne, or other by-passing routes, out their numbers cannot
be large.

Evacuation from Cape Cod, whether voluntary or mandatory,
would be via a rcad system notorious for its present deficiencies.
Again, see Figure 5. For a variety of jurisdictional and pelicy
reasons, those deficiencies are likely to only slowly be removed.
Most obvicus is the limitation that all egressing traffic must

use the two Canal bridges of four narrow lanes each.
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In the event of either voluntary or mandated evacuation,
most Cape evacuees must move closer to the danger source in order
to escape. The northern of the two Cape bridges, the Sagamcre
Bridge, is just over 10 miles from Rocky Point, and for much more
than half of the potentially evacuating pecpulation from the Cape
that is the easier bridge to reach. To avoid that bridge because
of either congestion or hazard, only minor roads and a circuitous
route are available for most of the affected population,

Tc estimate emergency road capacities, we have used lane
capacities in common planning usage. Under ideal conditions, one
lane of limited-access expressway can carry 2,000 vehicles ver
hour. Narrow unseparated lanes such as those on the Cape Cod

Canal bridges or a road shoulder pressed into emergency use can

theoretically carry up :0 1,500 vehicles per nour. One lane on an

ordinary country road is unlikely %o carry more than 1,000
vehicles per hour. Thrze persons per vehicle is double the
normally assumed vehicle occupancy, but is close to average
household size,

In the event of a 1990 evacuation to 10 miles south of
Rocky Point, we estimate a population of over 36,000 persons to
be evacuated from the southeast through southwest quadrants.li/

Based on an assumption of three persons per vehicle, this means

il/The estimate of 36,000 for these three sectors is based
on PSAR Table 2.1-8 (permanent population), with the percentage
increase of seasonal population based on the same percentages
shown in Table C, See, PSAR, Table 2.1-2a. Paytrippers are not
included. Analysis of the Environmental Report indicates a 1990
peak seasonal total in excess of 50,000 persons.
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evacuating 12,000 vehicles over the Scenic Highway plus the back
road maze. If two lanes of the Scenic Highway (which varies from
2 to 4 lanes) were reserved for westbound traffic and the Sagamore
Bridge were closed to traffic leaving the Cape (in order to
ceserve Scenic Highway capacity for evacuees), the Scenic Highway
would provide capacity for 3,000 vehicles per hour from the
ten-mile zone. Another 1,000 venicles per hour might use back
roads. That means a three-hour minimum evacuaticn time, assuming
no breakdowns, expert guidance, and good weather. This evacuation
scenaric is illustrated by Figure 6.

Meanwhile, there may well be Cape Cod peoulation
simul _aneously seeking to leave the Cape. This would be the case
if a twenty or thirty mile evacuation were suggested or ordered.
Even without official notice, it is reascnable to assume that the
Cape transient population weuld probably need nothing more than
the remote threat of trouble to start heading for the bridges,
since even rain produces that effect. In other words, it is not
unreasonable to assume that persons will seek acess to the
mainland from the Cape in the event of a major accident =t Rocky
Point.

However, giving priority to 10-mile evacuees on the vital
Scenic Highway link would limit Cape Cod evacvation to about
100,000 persons with six hours as shown in Table B, Six hours is
the maximum time during which access to the Sridges ané the Scenic
Highway can be assured. This evacuation time is based on the
assumption that a radicactive plume traveling in a south or

southwesterly direction ~ould reach this critical transportation
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TABLE B

CAPE COD EVACUATION CAPACITY

Hour= Hourly capacity Cumulative total
1 13,500 persons 13,500 persons
2 13,3500 27,000
3 13,590 40,3500
4 22,500 63,000
5 22,500 85,500
6 Assume Sagamore

closed 13,30C 99,000

7 Assume Bourne
closed 0 99,000
99,000

*Hour 0-3: Sagamore Bridge assumed to be closed to Cape
population to allow evacuation of 0-10 mile area
around Rocky Point (sectors SE, SSE, S, SSSw, SW
only). Cape evacuation during this time is assumed

only via Bourne Bridge.

*Hours 4-35: Both bridges accessible to Cape population.
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networX within six nhours, most likely causing thereafter the
closure of the Scenic Highway and either or beth of the Cape Cod
Canal bridges.lz/ See Figure 7.

The 1990 summer-only population of Cape Cod is projected to

be about 360,000 persons, in addition to 180,000 year round

tesidents.ié/ That means that within 6 hours, only a quarter to

a third of the tourists could get off the Cape, assuming all the
natives stay home or in other shelters.

By similar analysis, it would take eight hours to
acccaplish a 1l0-mile evacuaticon of the 2020 population over that
same road network, allowing only 80,000 to escape the Cape within
six hours. By 2020, we estimate there will be approximately
680,000 persons within 30 miles of Rocky Point on the Cape in the
summer (doubling the relevant PSAR table 2.1-8 sectoral permanent
population figures). That means that one person in eight on the
Cape could leave the pennisula in the assured time available,
given optimal notice. It is easy to imagine that far more than
one in eight persons on the Cape will seek immediate access to the
mainland even if directed %o stay home and seek shelter.

b. Nearby Population-South/Southeast

Maximum risk is of concern not only at
the 10 to 30 distances impacting Cape Cod. At much closer range,
the maximum risk in the event of accident is also far greater than
suggested by average density figures, or by any of the data
directly presented in the documentation prepared for or by the

Staft.

12/at a rate of travel based upcon AEC Staff, "Pcpulation
D:sti§9ution Around Nuclear Power Plant Sites", April 1973, pg. 2.

-~

Herr Associates, Development Projections for, Cage Co
for the CCPEDC, April, 1976. ] |§7 70 |
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The peculiar configuration of the Rocky Point si:e is such
that a south-southeast plume trajectory would carry an accidental
release alcng a coastal corridor densely populated in the
summertime. PSAR Table 2.l1-2a indicates "current" peak seasonal
populaticn by sector and out to § miles,;i/and when added to
PSAR Table 2.1-8 permanent resident data for 1972 gives a fair
reflection of early 1970's peak seasonal conditions (see Table
C). On that basis, the south-scutheast sector alone contained
nearly 9,000 persons within 5 miles of the Rocky Point site during
early 1970's summers, a density of 1800 perscns per square mile,
more than triple the 3500 persons oer square mile guideline of
Regulatory Guide 4.7. The fact that this high densit is
"balanced” by lower densities at other seasons and in other
sectors does nothing to diminish the magnitude of the problem of
exposure if a major accident occurs at an unfavorable season under
unfavorable wind conditions.

As with Cape Cod, the configuration of land, water and
roads limit emergency evacuation measures. Based on PSiR data,
Priscilla Beach, White Horse Beach and Manomet Heights have a
summer resident population of some 7,000 persons; all are within a
narrow arc and less than two miles from thé Recky Point site (see

Figure 8). Only two narrow two-lane roads provide that population

14/We understand those figures to reflect early 1970's
conditions and to be exclusive of year-round residents (Note that
in some sectors 1972 "permanent"” population from PSAR Table 2.1-3
exceeds "peak seascnal” population from Table 2.1-2a).



=29

TABLE C
EARLY 1970's SEASONAL POPULATION BY SECTOR, 0-35 MILES
Permaﬁent Peak Seasonal Total

N 0 0 d
NNE 0 0 0
NE 0 0 0
ENE 0 0 0
E 0 0 0
ESE 0 0 0
SE 1,170 5,728 6,898
SSE 1,593 7,136 8,729
) 130 145 335
SSW 24 155 179
W 285 96 381
WSW 532 215 747
W 3,894 3,49° 7,385
WNW 1,378 6,712 8,287
NW 18 994 1,012
NNW 0 605 605
Total 9,281 25,277 34,558
Source: PSAR Tables 2.1-2a and 2.1-8

113/
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with egress to Route 3A. Any accident, breakdown or construction
obstruction would seriocusly impair the ability of the network to
accommecdate emergency demand.

As with the larger area of concern, therefore, the special
circumstances of ocean, density patterns and transportation
networks within five miles of the site combine in perverse ways.
At times, the Rocky Point site could expose far more pecple to
risk than would a site of comparable average density but uniform
sectoral and temporal distribution. Further, this problem is
compcunded by the fact that the areas of highest density proximate

to the site have limited evacuation potential.
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MR. WRIGHT: Tha othsy po.at, -f£f I nay, siz, ia
that Prof. Herr will hava additicpal @cstizcay as to eavacua~
ticn =-

CHAIRMAN GOOLICF2: Yeo, rcu said that.

MR, WRIGHT: == that will bka £ilud whensver Zho
dats is. There will e ccnsidazidbly .08 Leselidnaye

CHAIRMMAN GOODYCPE: All richt.

{Tha Board conisrriag.)

CHAIRMAN GCCLECPS: Go ahiinde. Ara you throwih
with Mr, Harz?

MR, WRICKET: Well, thare .2 caz moxa wmaklier,

Mr, Chaiman, I hate to take up any wra of your tims, but
if we are going o 3strip out, a3 it warse, that porticn of
Mr, Harr's testimony that rezlects on avacuabilizy, I would
poiat out that Mr, Lewald's character.zesticn of fzom 20 on
is not quite accurate.

If you will lcok at, lat'3 zea, pags 20, 21, 22,
23, 24, 25 and mnat of 26, they iavol/a o a large 2xteant a

discussicn of the Cape Cod and avacuz :ion prchlems, lsweva:

whan wa gat to tha bottcm of pags 25 zhera is a sectica

entitlad Nearby Populaticn South=Soutiasast. ~nd == wal., o
coursza, 27 iz a figure waich za2lates =3 tha sarlisr testimcny
20 that doasn'%f count., We'rg talkinc aiout the beitom of

page 26 and then from 28 op iz all ta:oimony going %0 nopulas-

tion densities in that particular sechkox, thal souktiescuthaass
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CEAIMMAN GOODHOPE: o the end?
MR, WRIGHT: To the and,

CHAIRMAN COODHOPEZ: All richt. That will be

received, then, also, ag you just described i%, as a parg of

your altaernate site progentation,

MR, WRICGHT: Thank you, 'dir, Chalirman.
MR, SMITH: Hr. Chairnaa.
CHAIRMAN GOODHNPI: Yes.

MR, SMITH: Just for claciliicataon, if I zead

read those pages -- we'vra ptartiug on 2age 13, Mr, Wright

said?

MR, WRIGHT: ZYes == no, starting at page 26,

the bnttcm of page 26, Mesarby Popula..on Centers,

MR, SIITH: Right,

As I read the tsstimony that pracades the .ast

sentance and paragranh on nage 31, it rsally dces ccat.nus to

s@late Lo avacuation.

plaase?

MR, WRIGHT: The last == would vou rapeat that,

MR, SMITH: The last full sent=ace on page 31,

IS ————

- —

o

. o v Beg——— S -

baginning with “Pny accident...” and then the last paragraoca. ;

Hy Teading of that is that thea pracading

tastimony was to denonstraze the oroblews with evacuatioa

plaaning.

I don't want %o belavor Sha peint, buteees
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CHA.RMAN COCDHOPE: You’rz talkingy abouf that
£irst full paragrapgh op rage 317

MR, SMITH: The first full zentenca, begincing
with "Any accidsnt...”

MR. WRIGHT: Ip other words, Mr., aaimman, all of
thi- . .on B ralates to population figuaras within the
south=southeast ssctor excapt for this one 3autanca:

*2ay accidant, brsaxdown < scastiuction

obstructicn would sariously impair tha ability

of the netwark %o accomadate suergency damand,”

Apd thep cthis last paragréph I thizk is mora a
summation.

CHATRMAN GCODHOPE: Yas.

I'm not going to go throuch this thing -~ wa're
anct going through this thing sentence Ly santance. I Ghink
the ruling is clear,

We will procsed ca thie basis of that.

BY MR. WRIGHL3:

Q Mr, Herr, would you please summarize your tassti=-
acny as it iz contained in this statensnt with the exception
of the matarial relxzted to evacuaticu of ths Cape?

A Pirst we reviewed the u raghic vrojecticns

which had been sucmitted by the Staff ard we found that while

they are not abova the ¢rip cemsitias ¢f Ragulatory Guids 4.7,:

that they are in fact not “nat far frcm them when ome looks at
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the antire rang« of annular distaacss Irom zero 20 20 miles.
But thati thera were, as has just been discussed, special
circumstances a%t this site which raised consarns regardiag
what those depsity numbars really meant in drawiang copclusicns
about this site vis-a=vis other si*as rnoardiac tne proximity
of tha population and the consequence i that for pec,ulatica

at risk.
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At this site, the ©copulatica at nisk, as I
understand ¢k term to be dafinsd ~-- that is persons Tor
whoia prctectiva acticas would, in the ~ven: <2f an lacident,

be taken -~ that populntion o7 risk ig highalv sonsitive “o wind

~and highly sensitive to season.

If the wind direction werz Jcrtunzte, wue reouulation
at rigk would be very wvery small, con.liivably zero, in light
of thg coasial location of the site.

If the wind direction is unfortunata, the populatioé
at risk wonld be much higher than that which would ba a:
risk at a population of the scme averaga demsiy’, but with
that density uniformly distributed thrcrghout tia site.

- The decree to which this factor varies from sector

to sector in the numbers of perscas is unusual in relation
to other sites.

That is compounded with anoher wvaraitica; in
this case. not . variation, but a variation ovar time, and '
the population potentially at risk is a function of whether t
an incident should cccur in the swmer saason or winter
season.

\?hat thet means is that at this site, because of
those peculiarities of sectoral distribmtion and temporal
diatribntién, that the consaqueice 0f an accident could be

of larger magnitunde than the coaseguencs mnight b2 at another

site with a2 more even distributed nopulation.
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For an asymmetric sitz, for example, the
magnitude of effort which is poreantially required in an
emergency action is larger because thexe's a larger numner cf
perscons to be provided with prophylaxis, provided with
sheltasring than would be the case, ¢iven a more uniform
distribution.

That represents not oaly a cost in the svent of
an accident, i. Topresents a cost even without an accidant,
since it represents a cost in terms of ar unneczssary lavel
of population ~- mora than that, it raises questions such
as, for ezample, the relaticnship between the absoclute limit
cn the scale of insurance ccverzge, and the absclute
population waick might be placed at ri=k, and therefore
potentially drawing on that insurance coverage.

For a site of more -- that number, that
relationship would be far different than the relatiomship
with this highly 2symmetric site where the population
potentially at rick is very large as ccmpared to the to:al
populatica within 39 miles.

Mcre than that --

MR. LEWALD: 1I'm going te okject tc this. I
thought the witness was summarizing what his written
testimony wa.. Se's arguing a point hare which only sees
smatterings cf anything in his written tastimony.

I don’'t see anything in his testimeny about [
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I'd 1lika tc object to thisz aad have the witness ’

insurance, for ilastance.

instructed as to what the procadure ls. !

CHAIRMAN GOODIOPE: Just state dricily what
your testimoay is.

THE WITNESS: I guess the final peint fire to
the truncated pertioam is simply that :a the case of a higaly }
asyznetric sits vhat we are diccussing i3 the possikbilicy of T
an absolute level of lcss which i3 relztively high. I maks thé
distinction betwean the expscted valuz type of prcbabilistic E
aaalysis which was made and the ccmsideraticn vhat that i
maxirom population at risk wight bs and what that might :

translate into in terms of deatn iad injury. And make zhe poi$t
that two small accidents ars not the same as one largsr accidc&t.
I make the poiat that,in fact,thers is evidence in cur societyf
and tahers is evidence, in fact, in statements before this
coxmission that theres iz a societal zaversice to largsa=-scale
zecidants, even when -- and in terms of oxpected valus they
arz of comparabla axpected value, On that basias, we arqua
that in fact, one cof the pieces of iafcrmation that should i
be available to 2 decisicn maker iz thzt degree to which a
xzaxizum level of population and risk might dirffer between ;
sites. We don‘t have that information regarding aitcrnative ;
sitss here. We didn‘t havas available <c us the infermation

necessary in order to <o that. f:ﬂi

\\D!
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CHAIRMAN GOCCHCPE: Are you talking about
evacuation, now?
THE WITNEES: No, egir, just talking bout numbers of

persons potentially at risk hetween sites.
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a 1 ; CHAIRMAN GCODHOPE: And i aigat 30 on because of
davids 2; the diffusea charactarizetics of =he ‘ituaticn, that the
3; i3k of inerease is kigher bacause o) zpa inebility eo
i ; avacuate.
3 ; THE WITNESS: 1.3, 8ir, that's wnasz we wers
3 ;f to discuass.
«
7 : CHAIRMAN GCODHOPE: 7That': from radge 22 on?
3 THE WITIESS: Ihet's sorrrqct.
a CHATRMAN GOODHCPE: All right.
10 MR. SMITE: Mr, Chaimman, I hava scme veis dire.
T MR. LIWALD: T will defar +» Ar. Smith's voir
12 | dire.
- CHRIAUAN GCODHOPE: Have y~u finizhed direct? :
14 " ME. WRAIGET: VYes.
™ el VOIR DIRE E.AMINATION
v 1€ | BY MR. SMITH:
17 Q Professor Herr, tell me what academic coursework
18 ; you've taken at the undergraduate or craduats lavel in the ‘
19 E design of commercial nuclear power plants?
a ,; A I've taken no coursework with respect to conmercial .
a1 : nuclear power plaats.
2 : Q yYou'va naver had any acadenic cowrcework in
2 1 determining biological effects of radiation?
2 A No, sir.
20 ; Q Have yeu had anv acadenic soursewor!:s in ) CQ’;
i} )

-
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Have you had any =xrerience i1 -hat?

diffusicn or meteorology?

A No, sir.

Q Have you studied any scieatcifiz treatises |
with regard to commercial nuclear powar >lants?

A That's hard -- I reviewed a g-eas dasl of
material with respect to nuclear power plants in racens months, !
but I've certainly not -- the gist of yoir gquestion -~ it's
not my area of expartise.

Q What is vour araea of expertiss?

{
- My training, my practice, and iy teaskhing ars in the

area of urban planning, including,among ctl:iar things, the !
demography, includiug among other things, the transportaticn,
and including among other things, decision analysis.

Q Have you performed any dose calculations to
determine the amount of radicactive matarisle a marson would
have to be exposed to during a release to the 2nviromment
frem a nuclear power plant?

MR. WRIGHT: Objection. My grounds for objectien,
Mr. Chairman, the doctor's testimony dcer nct gc to anything
other than the demography of the situation down =n the Cape
and the immediate area and tha analysis rhat must be done of ticize
population figures in crder to makz the detarainacion
as to that.

MR. SMITH: Mr, Chairman, I weoald stats that --

MR. WRIGHT: There is nothing ian his testimony that

1137 500
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c 1 refers to dose levels cr anything of
wid? 2 He dces not attaapt to quantify what <cose

3 scmeone i3 going to recaive in the event of an accident; -

4 he's concerned only with population distribution and how

5 those figures should pe treated.

é MR. SMITH: I restate -- and I was going to, after

PP

7 || my voir dire, make a motion %o strike because I bSelieve !
8 that Professor Herr constantly refers to consequanczss of
9 I an accident.

10 And if aa has not theexpertise to tell us what g
11 || those consequences should be, I think that should be

j2 || stricken.

i3 CHAIRMAN GCODHOPE: Objectior sverruled. What's

14 { the answer?

S ————— ———— Y, " ——— 5.

15 THE WITNESS: No, sir -- I've forgotten the question,

’ » t

16 BY MR, SMITH: !

17 Q Have you had any coursework cr experience in {

|

;3 || Tadiation protection? |

f

|

19 A No, sir. i
20 Q Have you had any experience -- strike that.

21 In your resume attached ¢o ycur testimony =-- and I'm'

. : |

22 trying to find the exact reference =-- vci -- lei's see i€ !

|

l .

23 it’s still in h._.e. j

fa I believe you manitica scnewherza you'va done work on

nuclear power plant == yes == impact analysis on nuclear

n
wn
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power plants for Frankiin County.

Is that what you have dore 'niar impace anzl 3437
A Yas3, sir, that's correct.
Q Cculd you elabora:.a what zhot involvag?
A That involved studies macde ¢ %ha Twanlklis

County Pianning Department ragasding ha cemcgiraphis
axd =sccncmic and cther social c2nsejuerccs of 2 sotantial
nuglsar station.

Q Did you do any accident ana.vszig?

A Mo, sir.

MR. SMITH: Mx. Chaixman, I'd 1llikes <o move %o striks
certain portions of this testimony baced on tha face zhas
Professcr Herr doesn't hava the qualifications to addre:s
consequences of nuclear accidents.

I take specifically from pacz 8, the second
full paragraph; first seterce I move to ba stricken.

CHAIRMAN COCDHOPE: Hold or a second.

MR. SMITH: Let me check the --

MR. CLEETCN: That's not in tha answ document.

CHAIRMAN GOODHOPEZ: Starting cut at location ~-

MR, SMITH: U¥s, {'m scrry: I['1l1

3

ave to loock at the
new. That would be the second paragrapi, the first sentanca
there. In fact, I would striks the whol: saragraph or mova

to strike it.

CHAIRMAI! GOODHOPE: Anvtaing elsa?

1157 302
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MR. SMITH: Yes, 8ir: page 12 =-- I'li have to cross-

check now. ‘
Page 12, th2 last sentence before secticn 3. f
MR, ¥ GHT: What is the sentence? |
MR.'SMiTH: “The consequence of a summer accident, |
in fact" -- %

Page 17, the last sentence, reginning with "In cther |
words,"” and going cover to page 18, and z1l the tastimony cn
page 18.

CHAIRMAN GOODHOPE: Just that first sentence
starting at tha bottom of page 177

MR. SMITH: Right, ané gocing over to 18 and

all of the testimony on 18.

- — —— " — — . ———————. w————— e ——

It appears to me to be talking about consequances
of accidencs.

And page 28§ ==

MR. WRICHT: What?

MR. SMITH: 23.

CHAIRMAN GOODHOPE: 207

MR. SMITH: 28, Near the -- I beliegv2 it's the

- — ot s P . .l o A e A . .

lzst sentence in ths first paragraph, beginning with "The

fact that this high density," and %o the end of Lhat sentance.

- ———

I move to strike that bassd cn the fact that, again -- on

the expertise on accident analysis and 2lso under metcorological.

conditionse.,
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£ 1 I think thatin doing this, I've == I hepe I've

2 || found mos: places where Professor Herr +alks about accident !
davidlo 3

consequences.

B If I haven't, I would just like a ruling on whether |

5 ] this witness is qualifiad tc address accidant conseguences.

6 MR. WRIGHT: If I may be heard, ¥r. Chairman.
7 CHAIRMAN GOODHOPE: VYas.
a MR. WRIGHT: As Mr. Smith resd 2ff these varicus

9 statements and sentences, I looked at tram briefly; I
10 haven't had a chance to look at all of taea closely, but

11 my impression is that in every one of thasa2 instances, a.l

e ———— ———————. A — o ——— % o — S ——— 1

12 Professor Herr does is say, "Assuming trit we have an accident,i
13 || this will happen to the population.”

14 In othar words, his focus is only on the population

15 and the problems that are associated wita 1 particular sector.

16 He's not concerned with radiolegical conseJuences or anything

18 % He's only talking about an event, that once ycu é

19 % assume 1t, it's going to have certain consaquances for those

f people, based not on the dosagz they re:eivad or anything
|
21 | like that, but the sheer numbers alone, >r road capacity.
|
f

22 As I 3ay, I dida't get a chancs o lock at these

P ——

23 closely as we wert through, Hut in anv erszot, I don’t think

Dr. Harr a* any point attempis ko -- att=mncis o actuall -

assess the amount of dosage tha*t an individual is going %o

1137 508
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de's onl/ been 2sked to assvae that a reactor

accident occurs, and asked -- i

CHALRMAN GOODHOPE: And there is axposure iavolved.

MR, WRICHT: And there is scxe form of axposure

involved.

And ne's only heen asked to cdiscuss th
population that is found in a particular sector. I think
that is the case with every one of these items, and I |

think it's really -- well, for examplq, let's lock at page 12,

the sentence that Mr, Smith wants to take out: "The f

consequences of a summer accident wouid, in fact, involve |
half as many peopls as the weighted average suggasts.”

All he's talking about here, obviously, is a
comparison of a peak figure for the wzichted averaga that
has been defended today and vyesterday by Mr., Xantor and
Mr. Soffer.

That's the crur =f his discussion here.

We're not talking about aaything other than how he hardled

people; how do vou == do you waight :hem or are you more

ceoncerned with the absolnte'peak numbars that are present on !

any given day?

And the mere fact that the word "coasequance” is

in there scems to me is really straining this,

MR. SMITH: My, Chairman, T would think the other

—— . . .

L
)
N
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areas I've asked -~ moved t- strike, I think would go beyond
the Tecitation of the werdas "accident conseguence,™ and also,
again, on page 28 I forgot to move to strike tha first
sentence -- on page 28, which deals with plume trajectory
and carrying an accidental relesase.

I think this demonstrates tait Profassor ferr is
talking about consequences, and I don't know how Mr., Wright
can make the stacement tha: the consauvgneces doa't mattaer in
his evaluation.

I think it's part of his avaluation.

CHAIRMAN GOCDHOPE: I den't think h2 said quite
that.

DR. CCLE: You're talking about the first sentence
on page 28?7

MR. SMITH: Yes.

——

S S —

!
|
H
{
i

DR. COLE: All he says is that the trajectory would

carry an accidental release along the ccastal corridor.
That doesn't talk zbout consequences, does it?
MR. SMITH: No, it talke about -- I assume he's
talking about metecrolcgy there. I den‘t think he hag ==
DR. COLE: He just identifies the nlume as a
sath-goutheast plume, which is just direction.
MR, SMITH: Well --

DR. COLIE: I think the same epplies to all the

- others; pages 8, 12, 17 and 18. 3He is not really taliing

1187 306
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MR. SMITH: We are not tali.ng zzout ==

DR. COLL: Yie are nct really telking abeut tha
consequences of it. He iz talking abori pecpls that would be
affected by whatever this happened, without szaying what the
"whatever® is.

MR. SMITH: Well if that's “he viegw, would the
Board agrse that he doesn't have the e:psrtise to talk about
it, the consequences?

DR. CCLE: The "whatever."

MR. SMITH: VYes.

MR. WRIGHT: I don't think that's i:.

Are you asking for z zu. .77 lle hasn't said
anything to that 2ffact veci.

MR. SMITH: He has it in hiz testimony.

CHAIRMAN GOOD"OPE: Well, it gets down to the
question of what weight are we going to give these statsments.

(Board confarring)

CHAIRMAN GOODAOPE: I have to agree, ae i3 not
qualified in a number of thase fialds to assess these r.sks.

As we r=ad his testimony he is assuming that thera
is somm type of exposurs in these areas. And assuming that he
is talking about tae number of people wiho will be invelved in
that exposurae.

Iz that an accurate statamen:, Mr. Vright?

MR. WRIGHT: Yes, Mr, Chairman.

1137 308
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CHAIRMAN GOODHOPZ: Wi:h =ha: underscanding, I'll
overrule the objaczicn,

MR. CLEZTON: Mr. Chairman, s, 8Mich said "and
othor unspecified rortions of his %estiucyy for which ae has
no axpertise.”

Is that also overruled?

CHAIRMAN GOODHOPE: 1 don't now whas ==

MR, CLESTON: He said, "and other unspecifis
portions of his testimony."

CHAIRMAN GOCDHOPE: We overruled the obiectior.

MR. CLESTON: Okay.

DR. COLZ: Mr., Smitrk will have to be a little more

specific than that.

CHAIRMAN GOODHOPE: Wa ovarrulad the whole cbjection.

MR. CLEETCN: Thank ycu.

CHAIRMAN GCODHOPE: Ara you going to proceed with
cross, Mr. Smith?

MR. SMITH: I bhelilsve it is the Applicant's -~

CIUAIRMAN GOCDHOPE: Are you finished with your

voir dire?
MR. SMITH: Yes, I am, sir.
CrCSS=-EXAMINATION
37 MR. LEWALD:
Q Professzor Zerr, weuld yecu adupnt what tha Chairman

has 32id as a fair statement of your te:stimony, that the

1137 209
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rForulation here in the vicinity of the 2ilgrim plant, in the

event of an incident, will have some :tyse of exposure, cr s
be affected by scme type of exposur: that you “on't know *he i
severiiy of which, or you don't know tha sevaerity of which or !
Suggest tin means :0 either aveoid or protact the individuals :
from such exposure? i

A Yes, I think that's fair.

Q Then ycu would have no idna, would vou sir, whether
or not a segmant of the population cught <o be shelteraé or
avacuated freom tha scene.

Is that true?

A Yes, I think it is fair to siy that I'm not an
expert on choice of emergency strateyy.

Q You are not an expert as to anv of tha methods
that might be amplcyed, if any, in the iight of a nuclear
irncident either?

A ‘Yes, I zhink that's fair. Tia%n's correct. That's
not ny expartise.

Q And to che extent that your -astimony might iaidicate
that you ara recammending or guggesting some responses to a

hypothesized nuclear incicdent, we should disresard that

testimony?

A I thicnk it would be tco bad =o disregard iz, if

. ———— + ——

otler pieces of the discussion Lefore th's 30ard aither now or

later wera to suggest that they Zecame jermane.
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I clearly am nou an exver: at whether evacuation
should ox shcould not take place 2t some distance from the
sits. But I think that hardly suggests chat th: demcgrephic
analysis whicn we have dcne ought =0 be disregazded becsuse
I can't make the ¢ase for why we shculd evacuate at 10 miles
or 20 milas or whatever that distance night %e.

Q Well, if I hearé your nricr statements correctly,
you ars not pretending %o be an expart as to say vheth=
evacuation should take place at any nlazce.

Isn‘t thit correct?

A That's correct.

Q Irrespective of whether it is one or thirty miles

from the site?

A That's correct.

Q And the same *hing would avply to shelter, would
it not?

A That's correct.

Q And the game would apply to anv prophylactic that

might be used as against radiation protection, or for radiation

protection?
A (Neddling affirmatively)
CHAIRMAN GCODHOPE: Did ycu ansewr “he gquestion?
THE WI TNESS: I said ves that's correct.
3Y MR. LEVIALD:

Q Can ve sun this up, Doctor, and say that vou have

1137 311
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no expertise as to what the populaiion ¢t riek is in relation
to Pilgrim “uclear Unit No. 27

A Not as I understand the term "gcpulatfon at risk”
to be defined.

My understanding of populaticn at risk is that
population for which some protective measures might, in the
event of an incident, be called for And I would not say that
I know aothing akout that.

Q flave you ever done any work in connection with a
muclear facility?

I mean any work of any nature axcept what you are
presently doing with regard tothis facility in develoving
your testimony?

A Yes, sir.

As I testified earlier, I did do consul:ing for
the Franklir County Planning Department regarding the
propesed Montague ztation.

Q And was this in the area of exposure of population?

A It has been a while since that work was done. I
don't recall any work on that with raspect to exposure of
population.

Q Did you present -- I didn't mean %o cuil you off.
Were youthrough?

A {Nodding)

Q Did you preseat any tsstimony with respect to the

]] Sf }1 /
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Montague plant either in this State or tofore any federal
agéncy or requlatery kody?

A No, six.

Q Now, in refarence to your p:cgent ¢23timony which
yocu have fila2d hare, wazs thic =satincn: proparced aatire.y Sy
sou?

A The testinony was prevarsd oniiraly ander
my supervision.

Other individuals aegsisted vith both the analysis f
and the klanguage drafting.

Q And were these individuals uncer vour supervision

.- cw

within your firm, Herr Associates?

A Scme individuals were within my firm, MYerr Asscciates
Yes. |
g And I take it from vour aaswar that scpe were aot? g
A Yas, sir. | ;
Q Can you identify the pecnle that were not? :
A Certainly. :

This was devslorad =-- how caa I 3ay =-- in
consulitation with tha Maasachusetts Attorney Genaral's Offica.
| Qg Do ycu have ths names of the pedpls that yeu
consulted with ih the Attorney General's Office?
A - I presuma it is appropriate. The :hree éooplo that é

ara hara, ?rank Wright, Laurie Burt anc Michael Bermstein aras

the three individuels who hal have had the most ccn:act’witt.

1157 20
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Q And thie represeants the entirety, at least, coes
it of the cutside peopla -- and by ocutside I mean people outsidd
of your businese associates -- that cortriiuted to this
testimony?

kY I bgv. discussed this .opic sinces the time chat
we began ocur work om it with quite a large array of people,
many of whom have in fact contributed t> ny understanding
of the issues involved, sema of wham 213 neither in my employ
or work for the Cormonwealth of Massachisstts, but ara 3imply
collzagues at MIT., I would . y chiefly ~- I guess that's the
only other set I can think of, seme of ay colleagues at MIT.

Q Well you are not in thas habit, are you sir, of
going around testifying as £o what 3uclsar Regulatery
Commission requlations mean, and hew ¢th2y should be
interpreced, are you?

A Once again, this is the only time that I've
testified in a proceeding of this sort.

Q And do you feel yourself qualified, zir, to
interpret the ragulations of thas Nuclsar Regulatory Commission
and certain of the guidelines of its Requlatory sStafr?

A No, I don't feel myself qualifisd o interpret
their regulations.

Q But you did so anyway?

A I wasn't aware that I had dcie so. I may ha v

inadvertently done so.
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filed here in this proceeding in any way intarprats Cumzission

regulations and gulildelines of the Ragum:ory Stalf?

A

I was dcing,was heing done under my suparrision. was the

POOR ORIGINAL

You don't considsr that the t=2stimony vou have

My understanding was that wkit we were doing, vhat

11,637

preparation of teatimony under under thnsa ragalations and

regulatery guidas as I understood thea.

to understand what tegtimonv was or was not appropriate. But
it certainly was -~ the only iaterprataiion which I had to

do was such interpraetatlion as is necessar; in order :o pravare

Now I had to interpret them, I gusss, in crder

my vestimony.

Q

Mr. Wright and the other gentleman in pra2raring chis aspect

of your testimony that dealt with Commission regulations?

A

where it {s that my testimony bears on

Q

you, sir?

Q

it. But if vou do understand it, I'1ll

So I taka it you wera supervising Ms, 3urt and

I'm sorry, sir. Could you be morse specific as to

Do you have difficulty with zhe question I put to

MR. WRIGHT: I obiject, sir.

EY MR. LE "ALD:

Commizsion regulations? |

- avmne m—

P — P I —

If you don't understand i, 7'l1l andeavor to restate

the cuestion.

A

Yes, I have difficulty underitanding the guesxica.

|

\
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Q Is it vour testimony tha% you supervisad the work
h of Mr, Wright, Ms. P2urt and tha othar gentleman f£rom the U.S.
Attcorney's office in conjunction with the policy amd regulation

and guidslines cof the Commission and their intepretaticn?

MR. WRIGHT: I onject to that, iir. Chairman.

He never testified *o that a:fact.

He i3 being asked zrigh: now.

THE WITHNESS: Tuen I'll say no.

All of the testimony presentsd was praparad ander
my supervision. I consider it all my own tascimony. I don't
consider it interpretation cf regulation. thuugh. That may be
where my understancing of what it i3z tha: I have done is

deficient.

BY MR, LEWALD:

Q Can we tu. n to the first paga of your testimony
m and, the first sentence after your name and aaddress, unier the
caption, NRC Siting Policy.
You dao make the statement, do vou not, that it

has been longstanding NRC policy to require the siting of
nuclear power rsactors away from densely populated ar2as?

A That's correct.

Q nd do you consider this an interpretation of NRC
policy, or io you not?

A It is an observation on practice.

CHATRMA! GOODEOPE: ALl he hes to do i3 say no, then.
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- I Q And was this scmething thaet vou supervised the
2 % introduction into yous testimony?
n A It's an observaticn which I made basad on reading,
" among other things, a document prepared by Mr. Bunch examining
’ i the -~ I don't recall its titla, Demogriphy Surrounding Nucleat‘
s | '

Stations, which in a very concise way recapitulatas the bistoryi

4 of NRC actions with respect to sicing. ’

This was an uncderstanding which I came to from teadijg
’ that as well as other materials. ‘
0 | Q Now, could you tell us what the mechanics were of
" putting your testimony togather? ?
12

Was it drafted initially by ,ou then reviewed by

|
13 h other people? Or, did you review drafts of other Puwple?

4 Could you tell us just how that was put togethar?

15 A Testinony went through a numbar >f drafts. It

16 | vag initially drafted, I believe, in its entirety L, me with !
17 possible exception of one piece which may have been done by a i
18 person in my office; it escapes my meuwory at this point. ;
19 Those drafts were then reviewed by the pecple who i
20 ﬁ I praviously nentioned in the Maszachusatts Attorney General's ‘
21 || office. |
22

f And subsequent to their review, critical commentsz,
73 || they were then rewritten.
24 Q W#ere ycu sought out by scmecre to give testimony in

45 || this proceeding, or did you volunteer?

1137 317
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A No, sir, I was sought out.
Q And were the parameters of vour tastimony outlined
in any way during this discuasion during waich yocu were sought

out?

A The only discussicon which T raecall had to do with

the gqualifications which I had for assessing the daemcgraphy and

other characteristics, transportation charactaristics cf the
environs. And there was nothing digcusssd beyend that.

Q The Pilarim facility wasn't discussed, Southeastern
Magsachuretts wzsn't discussed?

A Certanly wa discussed the purnose for which I was
doing the analysis, which was che Pilgrim facility. But the
desirability on it was not discussed, my position on it was
not discussed.

Q Did scmeone give you an cutline of what your
testimony was expected to be?

A No, sir.

MR. WRIGHT: Mr. Chairman, I sbject to this line
of questioning. I held off for a mumber cf these guestions.
I think at thig point that Mr. Lewald is gstting far too far
afield, and I object also ' :0 the tanor of the questions as
well.

CHAIRMAN GOODHOPE: It is still appropriate cross-
examination.

Overruled.

1137 518
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MR. LSEWALD: May I have the question read back,

pPlease?
(Whereuncn the raeperter roszd from the record 23
requestad)
BY MR. LEVALD: PUUR ﬂRlGINAl
Q Was therse any discussion by anvone what your

testimony was expectad to ba?

N —— - ——

A I'm sorry, I think th2 aaswer is the same. Yes, 3ir.
A What was discussed were the ~“opical areas which T

wag to address.
Q And what ware the topical araas which you ware
suggested to pddrsss.
A The topical arsas which I wa:s , to address were
the demography and special site circums:ances in that lccation.
Q I'm having trouble heariag you, 3ir.

The seccnd orne was wha:?

A Special site circumstances a: that location.
Q Waz taere any discussion about radiation expcsure?
A There m.:y have been some .iiscussion about radiation

| exposure in the course of conversation, tut not ceniral to what

T was doing.
Q Wera you asked to addresz -- strike thatx.
Were you asked to address nuclaar regulazory

regulations and Staff guidslines in vour :zecstimony?

1137 319
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mml3 1 A No, sir.
2 h Q You just did this on your own?
3 # A I guess it i3 Zair to say ves, in ordsr to prcvide

4 || @ context for the demographic analysis whici, I wes prescuting.
5 it seemad appropriate to try *o put tocethar a documept

s which stcod alone.

7 Q Even though ycu admit that the context that you

8 || are providing is an arsa that you know nothing about?
9 A Once again I think what I suggested 2arlier was
10 || not that I know nothing about it, but zhat I'm not an exper:t

11 || at iasues of dose levels, expert at me=eorology, or for that f

12 matter, an attorney expert at law.
13 I don't think I had to ba any cf these things ia {
14 order to observe chat NRC pelicy has been, for exanpi2, %o
15 require siting away from densely pepulaced areas, or the
g || ofer contaxtual comments which are included,

17 Q Have you read Staff's Resgulatery Guides 4.2, .72

1e A I have read them in germane part. 4.2,I don't think

19 || ¥ have read in its entirety. ¢ 7, I baliave I have.

20 Q Do you know what 4.2 is aboutn?

21 R As I recall, 4.2 deals with emergency planning

22 Q Have you ever read regulation or Part 100 of 10 CFR?

23 That's the Code of Federal Pegulations, Title 10, {

i ﬂ A Once again I read it in germane parts. |
' I may, in fact, have read all of that, being |

1
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relatively short. I have rsad at it. I may well have read ’
all of it. I certainly would those paris which bore, as I
understocd it, on the testimony I was preparing.

Q Is it your view that vou have a working knowlodge
of thege, of part 100 and alac the regulatory guides thaz I
relerred to earlier?

A Sufficient to prep.re the tastimony which I p:oparedi
yes,

(o} Ccould you describe the differences between Division

1 Regulateory Guides. and Diviaion 4 Rogulitery Guidea?

A I'm sorry, bectween -~ i
Q Division 1 Regulatory Guides ard Divizicn 4?7 ;
A No, sir, I cculd net. !
Q Tou couldn’t? ;
A Jo. g
Q I3 it your position, Doctor, that the Pilgrim §

facility, Pilorin 2, doesn't satisfy the Commission's roqulatioAs
and Staff's rogulatory guides, or that the regulatory guides :
and regulitions aren't sufficient? !
A I have nade no judgmant about that. |

I was never asked tomake an zssasament of Pilgrim 2.:

Q In that respect?
A Yes, in that resgsct. ”
POOR ORIGINAL
Q Do you have an cpinica? % i
A No, sir.

| -

\
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Q Do von have an cpinion cn wh2ther or nct Piljcim 2

has satisfied Commission requlatiors w:th raespcet to al:ernate !

sites, and aiso tie Staff's guidelines with reespesct ©o .lteranatg

risact POOR ORIGINAL

A The Pilgrim 2 analysis, vhether <the studies cf

Pilgrim 2 gites --

— ——— e

Q If I have made that tno cryrtic, yes. Pilgr'n 2
analysis both by the Aprlicant and tha Stafsf,

A I have not formed a fiudoment regarding -~=- I itak I
am noc ceapatent to form ; judgment r«x arding chz lette~ of the
regulation and the law.

What I do tesztify is that <=ie subgtance of wiat has
been done is in mv view inadequate to :llovw an ass=2ssme1r: of
all tha important ccnsiderations in asi ezsing cone site ’arsus
others Decause of the omissions which 1: have ccnmmel..ed upon.

Q ‘And do these omissions or fiilures stem frem the

requlatory guides, or from the action £ the Apnlicant 12¢ the
staff?

. ————— - ——————— o ——————— . < A——— ———— ———— s —————————. ——_ . ————

A In my layman's reading of the regulacions an . tue
regulatery guides, I see nothing in them which would pr want
the 'Staff from doing an analysis which wcula fully satisfy the
information requiresments to make a rsspcrsikle choice aiong

3itas.

- et a— "

So that there i3 no bleck ir the nmature of tie

regulatory guides and requlations as I u. dexstand them, *hich
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11,645
would preventc that full ar2lysis,
But again, I'm not an a:torue and that's my lay
understanding of choze mat:rials.

Q Your position is that therz is no inhibitior in
the raqulatory guides that weuld grrevent 2ifuer (.. Aprlicant
or the Staff from going ah2ad anu ceoin oothar things,

A That's correct.

Q Woula you tell us whethe ' ti¢i'e 18 any raquicsment
in the regulatory Juides to do thewe ti.ings that either the

Staff cr thne Applicant has not 2ursued’

— s S ————

!

|

A A3ain I think that's a logal judgment, thac drobably

I shouldn't try to make.

The intant, the narraiive d:oristion of the intent
of these regulations at its most simpl: level read Ly Te as
a ralative newceomer to this area o: plonaing for coumercial
nuclear stations app2ars to me nc* =o ja fully met by the
analysis which we have to this point=.

But once again the technicz2’ uestion of whether
thare i3 technical compliance, whather tnere ls tachnical
obligation clearly I am not a technicizn on the law.

Q Have you reviewed the suvolimant to the FIS and
ralated documents? The FES iltgelf?

A I have reviewed the T'iS, I i1ve reviewed the
supplenent,both the draft supplement and final supplament.

I have briefly reviawed th.s morning what I guees

POOR CRIGINAL 1137 323
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mml7 ! is the supplement to the suvplement which updated certain

2 || of the population figures,

3 Q And have ycu mace a judgment as to what

4 || environmental considerations have baen ‘radequately considered
5§ || by these documen.s in the contaxt of applicable requlaticns

6 ' and requlatory guides? ' PUGR UR‘B‘NAL

7 A Yes, sir.

8 é I think that's what the bulk of my <estimony

a i concerns.

10 Q-. Your tpotimany only relates to the rmopulaticn
11 |l issue?

12 ! A It deﬁln with the populction issues and the

13 || topology of the locus, the fact cfintarvening water bodizs,
14 || the fact of tranmsportation routes which. for certain
15 || Populations require movement closer to the station prior to
16 || being able to move further from the station.
17 They don't ~-- but the testimony certainly does

o 1g || POt concern itself with things such 2s offacts on marine life

19 || OF many other areas that are of concern.

end T8 -

—
— e —— —— . —

— ———

1137 124

———
T e ans S——

———




$12 MADELON
fi-rq minie
mpbl

19

[ B3 8

3
o~

b

E‘,

e — o A .

&

e

POOR ORIGINAL ~ ».ee

Q I may be rzpeating somathing., If 3o, plsara bear
with me, But it's my undsrstapding that it is your tesritimony

that you do aot bslieve that you have ths bSackground or tha

axperiance %o periorm risk asalysis for auclaar power stazioans

Is that correct?

A Sir, the term "risk apalys!.3” carsies many
different meanings to diffareat peovie, 20 I wani *0 be
careful not to dismiss all of my expercise. I think I am
in fact expert at risk analysis in *he dscision thscretisz
mode. 3ut I don't have axperiise with raspect Lo the isisor-
ology, with respect to dosa lavels, with rezpect o thisae
things which ara particular to nucloar s:aticns or nuclear
energy or nuclear accidents.

Q Well, if I said radiation axposure risk anslysis,
then this would be the area that you do aot have experiise ==

A That’s correct.

Q On page 1 of your tsstimony, what do you mean by
the term “reactor safety"?

A What do I mean by the term “":aactor safety"?

@ Yes.

A I guess I wean with raspect %o the hazard to
populaticn which would follow from an .pcident.

Q What particular hazards to the population?

A I had a0 particular ones iu mind; whatsver ones
they micht be.
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Q You have mo particular nazaxds in mdind ia your
answers to any of the hazards that micht ba prasent?
2 That’s corzrect.
Q And ynu have no suggasticn or uo views on what
those hazards might be compesaed o£?
A I'm pot sure whera you’ra trying 4o carry ne.
There are hazards associatad with radiological sffects, if
that's what it is you wish ma to say, 2ut bayond that I
have no particular noticas, whethar it's effacts oan the
thyroid or whether it's whole bedy dcsas or man-rams or
whatovar auy of those several maasurss ara, ao, sir, I don't.
Again, I don't thiak it's aecessary %o the mean=—
ing of the santanca.
Q Well, going back tc reacter safaty, could you
tell us what you msan by "reactor safaty®?
MR. WRIGHT: I'll cbjsct to <hat, Mr. Chairman.
That's already bean asked and answer-ad just two questiocns ago.
MR, LEWALD: If you'll %al’ ne what tha answer
was than I wouldn't ask the question agaiz. I dida‘t think
I got an answar to that questios, ir. vright,
CHAIRMAN GOCDHOPE: Wall, the cbjaction is
overruled.
What do you mean by “raactor safaty®?
THE WITNESS: It means the safety of the population|

surrounding the reactor,

POOR ORGINAL 1157 %
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POOR ORIGINAL

Q And I take it from that that this doesn't have

BY MR, LEWALD:

anything to do with the oparation of tie raeaactor itselt?

A No, sir,

Q Do you have any inowledgs, or have you doas any
reading with regard to encinssring impleagntations that aras

directed to safety of “he operation of nuclear rsactors?

A Well, the only reading ia that arsa that I recall

having dope is that which is intandad ko undsratand,ths
meaning for the L2323, for axampla. 3ut ¢ie specific plant
engineering is cextainly not an arasa that I've dome aay
reading on at all.

Q Do ycu consider that thae subjact of enginecred
safaty features is relevant to the subjects of accident
analysis and amargancy planniag?

A Yas, a3ir, I do think it’s relavant.

Q tiow on paga 2 you refer ¢c design base evants,
do you not?

A I may, ves, sir,

Q And what are these that you're referring to oa
pags 2?

A My undarstanding ic that thare arec a seriss of
postulated types of evants which might occur and for which
the plant has besen designsd with protscttive davices so0 as to

contain the consoquence of that avant 1t a lavel which in

4

1157 <
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npb4 v i tha light of ths configuration of tha LP! fits the <osign
p i parangters of that staticz.
3f‘ Q An I coxrect ia assi dzg taat you <o pot hivn a
‘ % familiarity with all regula“iomnz asd rigulatorv guides which
5: deal with this question of raoactor saiziy?
. 1 A I'a sura I do anot, vas, siz.
vzz Q Apd muld it be Zair to =a2r that vou would not
;ﬁ have thes kncwledge a2nd backgrouad ¢u ass:ss wnat nighc ta
’ ; considerad the primary means of assurrinj that accidaal
10

| <omsequances would be minimjizaed?
l
A Ara you rafarring now “o disign S2s5is accicaeats

“ | or are vou roferring now €O more than design hasis accidants?

i3 : Q Could we have tha quastion r:ad back, plsace?
4 ' CUAIRMAN GOCDEOPE: Read tie gquastion.
'S (¥heraupon, the Reportar riad frem zha reccrd

as raquestad.)

17 THE WITNESS: Are you waiting for 2 response
13 é from me, siz?

i3 MR, LTZWALD: Yas,

2 | CHAIRMAN GOCDHOPE: Yes.

wn
Y

i THE WITNESS: I'm sorzy.

22 With respect to design basis == I'm sorry, with

25 ? respect to mora than design basis accidents my undarstaading
34% of what is the primary weans of mitiga:ing conscguaaces comas
2% % again from my reading of matarial 3uch 25 Buach raports, such

1157 328
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23 == I'm sorry 7 doan’t have it hera ~= a 7scaat swocmaittss
raport, Congressicnal subcommittea recort that == I can't
cite it. I can provide a cite e you sisaqgrantly. Eut my
undacstandiag that's statead at the ton >f page 2 comas from !
that reading and I do feel that I'm coiasetent Lo raach that .
copclusicn, yes, ou tha basis ol that Trading,
BY MR. LEWAILD:

Q And what ars the prinary ..aaus, sir? :

A Once again, it's stated. X thiak I would say
aothing diifarant than is statad at Zaa op of page 2.
Th? size and distribution of tha populacion surrcundicg that
rsactoyr appears ¢o have ererged as tha HRC's primary xsans
of assurring that the consequancas of aay cccidapts ars
more cevera than dasion basis a2ccidanis ara mitigatad as
mach as possible.

Q and on what do you basa thais vigw, sir?

A Onca again, it's based on @’ understanding froam
reading the lirerature in the fisld, The particular case that |
I would cite hers is D, F. Bunch, Mstrosolitan Siting; A

Historical Parspactive, NUREG=-0473.

Q And would this, ia lt fair o say, sum up your
reading?

A I thiak that was tta salisoz readiag or that
issue.

Q Now on page 3 of your %as:iinony, which is %Zhs

1137 329
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chart, the top of that ligure mfﬁ's te po;ml‘x.ion versu.

ORIGINAL

Q And é0 I undersstand frcm this chart that +ais is

guidelines, does it nokt, 15857

A Yas, sir,

to represant cumulative copulation as agalnst the distince

frem the plant in milsas for 12352

A Yeas, sir.

Q Pazdon?

A les, sir.

Q Can you tall n2 vhers the line Residents Oaly
Per SZR i5?

A It's a copy -~ this chart is a copy of a page ia

the Safeoty Bvaluation Raport, with %he exception that the
small dottad line was addad by ny gtaif,

Q In dropping down to ths other legend, the other
side of the line Residents Plus Walghisd Seasoual per UER ==

A Yes, oir,

Q == this again comes from tha Staff's Safetyr
Evaluation Repor:s 19757

A Yes, sir.

Q Do you have that with you, by any chaance?

A Yes, sir, I do.

Q Would you lcok at that chert?

A Yes, sir.

Q And can you lcok at the pase bafore the chirt i

1137 53U
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the SER and =a.l ae whathar or a0t ip is indewd 4rus cthat
tihis reflacts 1385 »rojaceiona?

A I'm sorzy, uha two »= I hava to gc £o :=ha page
prior o that. The answar ©o cthe questicn i3 aot on the
prsceding pags but it is Two pages pracscing. And cwo p2gus
praceding says:

"Figure 2.3 shows the 1372 cunulativa

toctal welghted populatica im :ha vicigity «f

the proposad gsite.”

S0 that tha frc lines, Rasldents Oaly, Resiiants
Plus Welghted Seascnal Par SER are ia fackt 1372 data, and the
dotted line i3 1585 daca.

CHAIRMAN GOODECPE: The dotted llne, the one that
you inserted?

THE WITNESS: That's corract.

BY MR, LEWALD:

Q But you were repressating this chart, wars vou
not, as indicating a roflectiom of 1285 data, =2ir?

A I wvaz certainly reprasaating it that the
500 peopls per sqguare mils guideline was intended for the
initial == i3 a guideline for the imitial year of plant
oparation. In the instant case that’s 1225, Aad our dotted
iine was a plotting of 1935 data, so that also was 1925,

The two =0lid lines are in fact 1972, aand it

clearly should have beon 30 lzbeled on =he chart. Thers was
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no iatsntion Lo bea dacaptive.
"] Well, in fack, unti) 2 morspi 290 You beliaved

they ¢o bs 1985, did you not, Doatex?

0

A I'm refrasghing ny mexory by yaadiny ths testimony.
Q Can ycu answar thg questic?

(The witness rsading.)

A No, siz, mo, 3ir, the labkelisng of the chart ias
laadsquats, 2ut thae intens of cur poxizrral waz %0 shcer ths
way in which ==

CHAIRMAN GOOCHOPE: Thatl's no% the Juestion.
The question is uptil Mr, Lewald brecugtt thiaz ko your
attanticn did you believe that the two solid lines wors
1985 informatiom?

THE WITNESS5: The apswer ls ro.

CHAIRMAN GOODHCPE: All richt.,

Next questicn, Mr., Lawald.

MR, LEWALU: The guesticn tas did he balieva
they wera 1985 until a mipnuia ago.

CHAIRMAN GOODHCPE: Yas. and he zaid no.

5Y MR, LEWALD:

——— 1 = —————— .

ot — o

P Prior to lcoking at the PSAR as I directed you to, .

Docter, is it your tastimeony that you did pot balieve that
the rapraseantation on your exhibit for RecidoatS»Onl} Par SER

and Resldents Plus Weighted Seascral Par SER referrgd %o

'+ 1985 projactious?
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Fisst,you referrad me to the SER, not ths PSAR,

And the answer coptinues Lo be no, I did not think unei.

having lookad at the SEBR that those reprssanitad 1985, I in

fact thought that they represanted, without refreshing my

memrory I couldn®t tall what vear, hut that they represanted

soms vear orior to the preparation o5 tha SBE2,

Mr, Lewald?

Q
second full

CHAIRMAN GOODHOPZ: Is thi= a ccod breaking poiat,

MR. LEWALD: Yes, this would hao finae,

CHAIRMAN GOGDHCPE: Thank y>u.

We'll taks a twea minute reca:zs,

(Recess.,)

CHAIRMAN GCODHOPE: The hearing will be ia ordecr.
Mr. Lewald,

BY MR. LEWALD3

Proi, uo:r.'on paga 8 of your tastimony ia the

paragraph on that page you atate that cumulative

annual averade density alone is an inadaguata ueasure of

accident coasequanca.

A

What leads you %o that Laliaf, sir?

Esseatially the reascn iz bacausa simply lockiag

at anpular density doesn't teke iato consideration the

variation ia sectoral densi:y or varciaticas in populaticn

by zactor, which may well be the populatina at risk in the

evant of any given incident, that at leas: with respact to

1137 335
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some effects it i3 nct the antire populatice i3 160 degrmes
surroundizg the szite at al) distaaces vhich iz germace or
which isc at rizk in the serse of appro:riataly haviang
protective measures prapared for it, but rather it is the
populaticn ia scme sector, as suggestac in tho Raossaussan
Raeport and as sugoestad in a variety 2f latar documents.

Q Are vou aquating sita specific licsnse reviaw
with altornate sitae analysis?

A In this testimony what I'm riising is that asitas
may wall not be eguivalent with respect to population at =~isk,
evan though they are equivalent with rsspect &o averags
density. And that lacking ianformetion witn r2dpsct to
potantial population at risk an informed selnction arong
sitas is not possible. And in my viaw trat's an analysis

batwean sites.

Q Now you manticnad protectivs actica aeasures, did
you not?

A I may have, ves.

Q What are protective action measures?

A My undsrstanding is thars cre a variaty of
possible cnes, one of which is evacuaticn, ancther of which
is sheltering, anothar of which ig prephylaxis. Thare may
be mors. Those ara tho thrae that I'm faniliar witn,

Q Now are you suggesting in coan=sction with the NRC

raview that thes¢ mattars c2ren’t wddrassed at all in

1137 334
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A I'%.\ pot suggesting *has as All, 3ir. What I'n

licansing?

Y suggesting is tha: in consideriang altaznativs sites it is
garmans 0 krow the number <f persons for whom gsuch acticas

may be called for, and thut that iufommatica at this etage

has pot basen provided for selacting aong Zhose sitas.

e T

to ks applied in @ach iastaucs?

A A worst cass zpalysis ig noZ the tarm I'd wuse.
I think a weorst cisa apalysis would bo one iz which, for
axanpls, ©one might imagins a piuma irajacteory which would
wiggle and waggle 80 as to include thoe .argsst possibia == or
to pass over the largest possible ropulitiocn, and one would
make further assumpticns regarcipa. for exampla, it ocourring

cn let's say one of the infamous Satusdays, of which we have

three during the summertime, whan traffic conditions aro the
lL worst. Wa'll assume brealdowna and so ocn. It's far from a
worst case analysis.

What I am suggesting is thia: an understanding of

a4 reascpably likely maximum population at risk sauould be

included ip order to make a well informyd cholce among sites,

- ————

=
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Sdavid f.§ Q A reasonably likely ropulation?

david 1 2 § A That's corract.

taka 13 3 3 v And you're distinguishing this as something

fls mpb 4 | lesz than a worzt cage analycis?

€ | A Yes, sir.
$ ; Q And ic's your viw you can arvive ai rhis by a
7;3 determination of the cumulative anpuil population surrarding
3 ; a site?
g ! A There simply is no way to malke an estimate of
i0 || the poteatial population at risk, given only cumvlative
1 i annuiar data.
12 | Q So that your position lies ssyewhare in between
i3 || @ssesaing cumulative anrzl population dats and a worst
14 || case analysis?
15 A I think that scme people -~
18 Q Iz that true?
17 A Yes. Yes.
18 Q And would this varv from sita to site?
i9 | A Would what vary?
20 ! Q The in between case, would thls varv frem site =o
21 3ite?
22 A In the necessity of examining the reaszonble mzximum
53 | Population demsity at risk; the -- would the neceszity
2 | of that vary from site to site?
25 g Q Yes.
i A I think the impo;tance of deing it would vary from
i

s erern ——
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I'm not well infcrmed what tae Zull cost of that
analysis would be in tetms of either finaacial cost or delay !
in any given instance, so I don’'t know what tha tradeoff |
is. |

Probably it's information that woulcd be useful

|

that the site in question differz from tha norm 2y a subs:antial

in all cases, but in any casa we have raazon to balieve i
!
|

amowt, as indeed in this casa wa're confident it does.
Then the importance of deing that analysis io .

heightened. |

Q On vage 9 you refar tc "unaczspcably high nunber i
of persons potentially at risk,” do you rot, sir?

A Yes, sir.

Q And can you tell me what an acceptable high 1w cer
of perscons at rizk is?

A No, sir. I don't think that's appropriate to

my rola. It’s clear I'm not an expert on that. All that I'm

arguing is that the information on which a decision makar

could make a judgment to whether the numbers potentially
exposed v at risk is or is not acceptable should be available
to them. And it is not.

Q You feel qualified to t=stily what an
unacceptable number is, dut not an acceptable number, I take ic:

A No, sir. I don't believe there’s any testimony in |
|

]
/
/
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hera regarding what is an acceptable or uraccepcable
number; only what 13 an acceptablas arsdysiz.

My testimony is only that the number
potentially at risk should be available tc the decisicon maker
for him to make a judgment as zo what iz cr is not
acceptable in ligat of all the other consziderations.

I don't suggest that 1s an exclusive
consideration. I suggest that as ons tha:t would ba balanced

against cthar demographic considarations. I think that

the cumulative annular densicy, the time weighted and ssasonal

populaticn is an appropriate measure; 4it's a useful one.

———— A —————— - S————

—

S ——

e —— —————————— = < —. - o

I think decision makers should havse cthat. I think they should |

also have peak seasonal, peak sectoral information in order
to be able toc make this additlicnal assesament.

How you waigh ore 2gainst the cther is clsarly
not something which I've attempted to give in testimony. How
to decide what is or is not an acceptable threshold is

not something I've given testimony on; only the --

Q You're not suggesting the regulatory staff does not

require this information as peak density and arsa-specific
density in connecticn with emergency planning, are you, sir?

A Emergency planning is a whole ~- it seems to hLave
been adequatdy discussed. That's an additional
consideration.

All that I'msaying is that in the basic choice

-
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of site at whic point cne is essentially chousing ameng
2 population array and a topelogicazl 2rrzy, that this
information in a readily accessible Zomm shouid Lo made
available.

Q Is it yocur position, sir, thali tourists ard
transients, and what you may call daily cr seasonal visitors
ought not to ba weighted in some fashion in arriving at a
cunulacive population of a particalar r=acion or arsa around
the site?

A My position is that it's entirely appreoriate :0
weight seasonal population and day trippers for cne
kind of analysis, and that one kind of aralvsiz siould be
available and is available; and that therc®s apncther kind
of evaluation, in which weighting seascnal pepulation and
day trippers is inagpropriate.

And that's the analysis which is missing. I would
not argue from my pcsition, for example for =-- in doing waat
I refer to as the expected value analysis, including
total land area, and iacluding seasonal population at full
value.

That is, in my view, mixing apples and bananas.
It's difficult to ascribe a logical meaninc 4o the ocutcome
of that analysis.

But in order to understand the maximum reasonably

expected population at risk, I simply can’'t get that

(

\\ 3? 313,
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understanding if I count scme pecple a3 cuarter recple
because 1f it should cccur that the incident were to take
placa during a peak season, they wculd nct be quarter people;
they would be whole peopla.

So in a serse with tho same lcgic as cbliges whole
peopla to be considered, seasonal paople to be considerad as
whole pecple for the evacuation analysis; the szaxze logic
2Ppliss to doing a maximum population 2t risk apalysis,

Q You usad the phrase, "zaximum roasonable population
at riak."

A That's corract.

Q Is it your position that the staff has adoptad
a rule of a minimem raasonable pepulaticn at risk?

A The analysis whick has bean dcne and which has
bean acceptad by the staff, it's neither maximumn nor miniaum,
but rather looks at vhat is the axpected valve of the
population at risk or what is iz a sense what is ths avarage

axpected population at risk.
It's not a minimum population at risk at all.

1137 A0
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Q How does one go abont detarmining a mazimum
reasonapla population risk?
A My view ig this can be dcne by consideiring the

season when the population is highes:, and considering %he

' variations among sectors with resvect to the proportion cf
3 2

whole of ¢he popuiatica which is how wita 2ach of those seciors.

Q And can vo tell us whether or uot chis view i3 any
whara aspoused by reculatiorn or guidaline?

A Go back %o my eariier answer and say that in my
layman's reading of part 100 it seems to m2 rsagcmablae o
expect that analysis to be done in my layman’'s reading of the
word - explicit regulatory guidelines. It appaars o me that
there is no, ia these regulatory guidaelines, obligatioa tpon
the applicant or tha staff to meet that analysis, but neither
do I find anything in thosa regulations which includes it.

Q Well, your anewar ia that sucn an analvysis is
provided for ia part 100. Is it vour position that auch
analysis has not baan donme in this case?

a It's clear that it has not been mada available to

Q Whera kave you -- for alternative sites. Wheras have
you looked, sir?

5 Well, I've look in the Environmemtal Repert, ('ve
locked at tha PSAR, I've lroked in the 3TR, I've looked in the
Draft Environmental Statameat, the Przft Supplamant to the

1137 541

|

RS ——

- ————




«avid?

POOR ORIGINAL

Environmental Statement, tha final Suprloment ¢o “ha
Envircarmental Statement, the most recertly handed %o me the
piece of paps: this morningazd I fourd ia none of those
sectoral analyses of tha altornative sites -- I may have
misged it.

Q Can I sum up yeur position “hat yvou fsel that
a Part 100 analysis should be docne for sach of the
alternative sitas that are under conaideration in an altarnate
site analysis?

A That a part 100 analyeis chould be done for

each of the altarnative sitaes?

Q Yas.

A That aren't considerad?

Q Yes.

A In the way that I've considersd it? Yes,

sura. If I understand the cuestion corrsctly.
(Pauga,)

Q What would -- or what doss a Part 100 analysis
tell one?

A I'm sorry. I don’t undrstand the meaning of
Part 100 analysis.

Q Didn't you use the term “Part 100 analysic"?

A No, I don't believe so. I may have, but == but
this is the first I heard it. I hesard vou use it. I was

confused by it. = I may have inadvertently used tha term

1137 342
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davids which caused me to briag it back tc me, but ==

Q Do you know what Part 100 reguires of an applicant
by way of licensing a nuclear plant, siz?

A Generally, yea, sir.

I we it in froni: of me if vov want o refsr to
a particular section.

Q And can you just tell us very briefly what that
requires?

A It mqures a great range of things; it'~ hard for
me to briefly characterize all of them.

Q Does it require some calculations with raspect to
dosages at certain intarvals or areas, distancas from the
plant?

A Yes, sir. It's a part of determining low
population zones, population centar distances, and so on.
If I somshow convayed tha sense that I beliave that typa of

analysis should be done for all alternative sites, I was

mistaken.
I don't mean that.
Q You did not mean that.
A I do not mean that. The records wvh’'ch I mada.

Q I don’'t have a question before, if you don't mean
that ==
MR, WRIGHT: Mr., Chairman, I think that the

vitness should be allowed to zomplete his answer.

L
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MR, LEWALD: He's answerad it.
CAEAIRMAN GOODECPE: I thought he did cpmpletc it.
MR. WRICHT: He startsd ©o say zomething mcre.

MR, LEWALD He ogaid a lot of thirgs more.

CHAIRMAN GOCDHOPE: I dom'% think it was an answer
to the question.

MR. WRIGHT: I think he was a2xplaining, Mr.
Chairman, if I may=-

CEAIRMAN GOODEOPE: Scme raference, well, what was
it? Go ahead. What i3 ths referance you haode.

THE WITNESS: Ho, I'm sorry. I'm coatent to
withdraw the comment.

MR, WRIGCHT: I withdraw my objecticn.

MR. LEWALD: BExcuse ae, jus: a nimmte.

THE WITNESS: Mr, Chairman, if it would halp clarify

the record, I'd be glad to cite specifically what I meant
by the reference to Part 100,

CHAIRMAN GOODHOPE: Why don’té you lat Mr. Lewald
ask you a quastion.

MR. LEWALD: If you want to sayv what you mean,t
go right almd. Doctor, I'm not trying ¢o =-

THE WITRESS: Part 100.10, it's factors to
be considernd vhen evaluating sites. Ard item B under that

" states that population densitv -- and thasa charactsristics

of the site enviroaments, inc.ading the erclusion arsa or
1157 544
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davidlo low population zone center d/stance; and it says words which
I refarred to as in my view in order to fully consider the
population density and use characteristics of the site
environment, that it‘'s neceszary to go beyond simple,
cumulative, annular population.
And I certainly by that comment -~ didn’'t mean
to invoke all the other parts of Par: 100 as appropriately
being done for alternative sites.
It's just that cne narrow piace of the -- of
site evaluation factors.
BY MR. LEWALD:
Q Doctor, on paye 20 of your tastimony you have a
second paragraph --
MR. WRIGHT: Mr. Chairman, perhaps I'm mistaken,
but I thoucht this was part of what we had stricken,
MR, LEWALD: T didn't think it was.
CHAIRMAN GOODHOPE: We didn't striks anything.
MR. WRIGHT: I mean that was going to be def: rred
until the time of the evacuation discussion.
CHAIRMAN GOODHOPE: That's what the intention was.
MR, LEWALD: May I just ask a point of clarification,
I guess.
CHAIRMAN GOODHOPE: Wasn't that your objection?
It's in the record. Does it have to do with what we're

discussing now?
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MR, LEWALD: It has to do with his testimonv.

CHAIRMAN CGCODEOPE: Pricr testimcony? The first
19 pagas?

MR, LEWALD: Well, I'm refa2rring to page 20; if
I can't ask any questions on page 20, thep I'll ==

CEAIRMAN GOCDHCPE: You'ra the cne that wanted it
kept off until we got to amergency planning, and =-

MR. LEWALD: Wa did, but tha ruling ofthe chair
was to put it in anyway. So the upshct of thewhole
thing is it's in evidence, but we can’t examina on it, sc
I'm not sure wvhether wa --

CHAIRMAN GCODHCPE: At this time are we going
in{» emergency planning?

This is where I'm confused, o5 to what's ==

MR. LEWALD: I can do this by interrogatorias,

I guess, I don't need to go into it now. And in that case,
I have nc further questions.

CHAIRMAN GOODHOPE: Do you cbicct to him examining
at this time on this?

MR, WRIGHT: Wall, I object to Mr. Lawald having i’
both ways: wanting to put it off and at the same time
wanting to cross exzamire here today.

I would have praferred doing all this today as
part of our alternative site analysis, but now the board
has ruled against us in this raspect, so it's oy

understanding that the information will bﬁ Tﬁ?%.et £o cross
e 3¢
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examination at the tire of tii2 emergancy :lanuing hearings.

CHAIRMAN GCOI'FOPE. Yaa.

Yes, that’s the wiy the record stands right now.
Do you want to go into thig” I can ci.aige our previous
fuling.

MR. LEWALD: I won't praess it now. I'll stop ay
axamination at this point, reserving the right to centinue
on the next subject.

CEHAIRMAN GOODHOPE: AllL rigat,

MR. SMITH: Does that comple:s your =-

MR. LEWALD: It does complates it,

BY MR, SMITH:

Q Mr. Herr, could you give me your def.nition of
risk as used in your tastimony?

A It's going tc be hard Lacauss I'm afraid at the
time I wrote this I was iynorant of special meanings that
%hat word evidently has in this kind of procesding in this
topical area.

And my juess is I have not used "risk" with any

zore puucula: meaning than "chance." That probably

has broader or narrower neanings at different points in the
tastimony, which I can coaceive of -~ those that ar.
fariliar with that particular ase of “risk” terminology.
The chance --

CHAIRMAR GOODEOPE: Chaace of an automobile
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accident going home, something like that?
THE WITNZ2SS: Yes, that would certainly be chance;
chance of the wind blowing from the northsr ast instead of
the southwest. It is there is some cous' quencs atteandant on
that risk, the risk that the wind might b'cw in an
unfaverable directicn. |

BY MR, SMY./H:

Q Let me understand, doctor =-- iIs it docter?
A Profasscr.
Q Profassor. When I soa the word "risk® here, I

should just use the tarm "chance.”

A Can jou give me a location.

Q Start from the beginning.

A Chance with negative consequencs.

Q I'm trying to find out ¥ you usod tha term,
ptofcuior: let's start at page § -- lat’s start at paga 1
wvhers vou refer ¢o reg guide 4.7, last paragraph,"bacause
of some residual risk."”

How are you nsing the tarm chere?

A secausé some residual -- in that case it
substitutas risk for chance for danger to the population.

Q When you are saying “chance,” you're just using
it in tarms of probability or just the random chance that
something may happen with no significant mathematical
probability.

A That's correct. 1137 348
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A That's correct. I kad no par:icnliar measurs
in mind in using the word “risk® as that locationm.
Q Well, in cress oxamination, I bslicve vou used

the term "raximm reascnable zisk.”

Is that --
A Population at risk. DUGR ngggl“AL

Q Okay.

A The use of che term “"populatizn at risk,"
I was using it again in that case, I would #ink, in exsctly
the vay in which I understand it: 1% is == i: is used
in this field -- and that is -~ and I %ock that from rsqulation
guide 1.101 whers it describes populatioa of rick or
describes it in terms of parscas for whca ;rotact;vo acticns
are being or would be taten. When I used tha: term, "populatio
at risk,” I meant it as exactly that, in zhat special way.

Q If I recall, rog guide 1.101 is ugsed for
emargency planning?

A That's oy reccllection as wsll, yes, asir.

Q Do you ase a diffcronsa betwsen the svaff's
assessment of emergancy planning and altarnative site zevigw?
Do you know if there is a diffarence?

a I'm confident thers is a diZfarance.

Q Do vou know if the staff, when doing svaluations
for umargency planning does take into cozsideration paak
T 1137 349
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davidls A It's my unde” tanding that they do.

Q And if vou use the term “maximum possible
risk"™ a3 used in reg guide 1.101 --

A *Population at risk.”

Q That's what you said; you said you got that frcm
reg guide 1.101, and that gives emergency planning, and
you agree that the staff uses peak povulation wiken doing
emargency planaing.

Where, than, do you and ths stalf -- where do you
disagree with the staff's analysia?

)\ I would disagree with the staff’s analysis as
the analysis of the population at risk for alternative sitss;
it's not before us and that in choosiag among the sites,,
it's germane to know what the maximum population at risk
would be.

Thare was a distinction, as I understand it, Letween
this proceeding under NEPA and the later proceeding under
other aspects of the license procedurs.

It's not — I frankly don't undarstand it, so that
I can't meet the argument zs to the moment at which that
should be there.

My arqument is that in oxder to make a reaszoncble
ctoice between sit es you need this information; the
information has evidently not been made availabla at this
time, .

Q What I undarstand you o say is: for sach alternmative

11357 550
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site you should ¢&o an eaxgancy planmning avaluvation. Is that
what you're zaving?

A I think thatthe ability to do emergency planning
for each of thnalternative sites clearly is geyrmane to the
choice among thosa sites in the event that scme of those
sites would prove much casier to do emergency pianaing for

or emergency planning would prove mera affactive for them
than othar of those sitas; if that's what you intend, yes.

Q It's not what I intemnd; it's what you intend.
A Yes.
Q Let's turn to page 9; whan you use the term

"maximum risk analysis,®” how are you usiag risk tlere?

A In order to more clearly axpress the thought thara,
vhat I meant by "maximum rizk analyeis,” was analysis of
the maximum population at risk.

Q Dces risk to you mean probarility tines
consequence?

& I thiak that's -- I think that's cne perfectly
acceptable meaning of risk.

Q But that’'s not how you use it in the testimony.

A I'm trying to think -— I think certainly aot, at
loast not conzistent’w.

Q Now, staying with page 9, when you talk about --
let me make sure I'm lcoking -- you say that "sita B can

be 2aid to have an unacceptable nuzber of persons potentially

—
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at risk."

And if I louk at site B you have a fairly larce
number of people in one area.

Is that a correct characterization?

A Yes.

Q Now, why are they at a higher riek now, as you
used the term?

A Bach of those indiviguvals is no more at risk than
each of those individuals in the aite A, but the
maximum potential population which might be at risk is
higher at site B than it is at site A,

Q Because of chance?

A Because of the chance of wind directicn.

Q NHow, isn't it true that if these pecple altogether -~
if there's a nuclear ipcident and if scmebody could tell -
warn these people with one warning, and at sits A there would
haa to be a number of warnings, since the people are
scattared around, that these people would have a bettar
chance of getting out of the way of the plume, as you
descrided it in your testimony?

A Once acain, I am not changirg the meaning that
I understand because I think i{t's a very good one of
population at risk.

# But the populetion for which some form of
protective action would have to be taken -- and what you're

saying is that protective action might, in the case of a
1137 352
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dvidls dispersed populatiocn, be either more di“iicult or less effective
than in the case of a concentratad pepulaticr,

That's getting into ancther set -- gset -- that's
gezting into another set of consideraticns, and I don't
think at this point it's proper %o discuss those; we may
be discussing them in a mont.. or =o.

All we're saying is we've got more flka potentir ly
involved with the incident in the cagse of site B than with
sita A.

Q If I give you the hypoth. 'icel that you havs a
site which has a high population in various sectors for two
months of the year but a verylow population for 10 months
of the year, would one say that t"e people with -- the
people there at 10 months of the year have a greater risk
overall?

A The risk of the people is difforent than the
maximum numbers of people who might e at risk; that's a
different measure; a measure of the expected valus of the
number of people at risk simply is conceptually diffarent,
distinct from the maximum number that might be at riak.

And I would zay that in the case of a site where
there's a whole lot of people there for two months out of
the ya2ar and orly a few there for 10 moit)s out of the
year, the individuals that are thera for the 10 moaths cut
of the 12 months out of the year -- if there is some time

reiated risk with baing there, sure.

(o
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They individually have gres=er rigk than thcse
people who are there only Zor a abort ciuzas.

But in termz of measuring the zayimum ‘possible
or likely risk, that maximum number has aothinz *c Jo with
whether they are thers oniy *wo months orx whoither thsy are

there for all 12 months.

pnOR ORIGINAL
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Q But if I understanid you ccrrectly, y~u used the

MELTZEK

e v —

term risk as just chance, .just chance, juzt that's how ve should

-
A L S e

3! look at it. Just a ch mce that somstody is going to be there

S

and 2ct taking anythking else ianto acscunt. Tha:'a how you |

3 {| would use thas tezm. |

§ | A We are not saying you should take ncthing else iato
i !
7 || account. |
| |
8 As I testified earlicr zocday, I thirk we 3aid in

- e —— ot

10

3
|
!
3 ; the testimony, I don'tc object to the average density analysis
i as one of the pieces of infoimaxion that siwould he available.

11 || I think this other shculd be available a3 well.

|
i2 | And what we should not be doing is in a sense
|

13 || relying onthe chance that ar incident will not occur at &z time

14 | where it will be particularly damaging, or take the chance
1s || that the wind will blow in a favorable dicection.
18 When you ignore those things yo1: are saying that you

17 || are risk neutral in decis.on analytical tarms. That is where

ig || some of our confusion of terms unfortunately comes in. You are

‘39 saying I'm risk neutral with respect tothe risks attendant on

20 % wind direction or the risks attendant on the time of the year |
21 { when an incident might occur, sayiang I don't care 2bout that |
22 i risk, I am going to put that out of my calculus and I'm only g
23 ? going to deal wlth time-weighted and divection-weighted :
24E occurrences, g
23 ? And what we tried to establish In my testimony is

|
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that soci:ty is nct risk nevtral with respect <o matters of
that sort, and we don't think that decisicmmaker should be
asked to make decisior3 absent the information wnich the can

then use and whicha they themselves are risk neucral with

respect ©© that.

That's for them +o decide.

But they should have the infcrmation with which
they can make a balanced judgment of, tharz's zome threshold
of possibla numbers of persons who might be at risk tha:'s

unacceptable and chen that -- the judgmenc as to whether that

threshold exiats or whether somethine they're weighing is their

choice.
But they should be informed so that they ~an nake
that choice.
Q Tou are not saying that the Staff is ignoring the

peak populations in their analysis of a site? They do
consider them .n the emergency plan?

A What I'm saying is that the Staff has not provided
information at this point regarding the risks attendan: on
seasonality and wind directicn for tha alternative sites.
0f what happens at scme later qtaqo is soveculative. But ny
understanding is that peak population will be apalyzed for the
selec’.ed site at the emergency planring staq;, and I under-
stand from the prefiled testimony that the relative avacuation .

I'm sorry, the smergency planning censeqiences of site

1137 35¢
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selection will subseguently re prasented, I'm afraid that's
an attorney's argumeat whether that material belongs now or
later.

My argument is that that materizl belongs,
regardless of when it appeara.

Q In your consultiing work have vo: ever Jdone
environmental impact analyses?

A Yes,

Q And in doing thos2 analyses, can you describe
what type of impact analyses you have done?

A Well, we have in part done impact analysis on the
impacts of Mentague Nuclear Station, done impact analvses of
individual developments, impact analyses of policy plans, I
have dona work at the stae level, municipal lavel, private
developments, a great range »f things.

Q Yere .thsse impact analyses specifically for a
requirement under the Matioral Envirommental Policy Act?
That's what I'm referring to, if vou hava rdone any of thecse?

A The work which we did for Pranklin County was in
anticipation cf NEPA requirsmeants. 3u% that mattesr, to auy

knowladge, hasn't proceeded tothat point.

Nore of the cothers tr-“ 7 have done thar T can think

of were done under the Eavircnmental Policy Act.
Oh, I'm sorry. We have dons zn impact analysis

quite recently recarding a subway liie extunsion which is in

- r 7
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litigation under provisions of NEPA.
We did ancther impaci analysis regarding highray
in Ccnnecticut for NEPA procecdings.
So, I guess the znzwer is yes, we hava, now taat
I recall them,
Q Was that work dore for a gover:mant acency, ar for

a person applying for a government parmit or licanse?

A Ii. both those caszes it waa donc for private
organizations.

Q That rneeded a federal licens=m of some kind?

A No, which were challenuino the igsuance of sone --

which are challenging the corractnesc of scme public acticn.
IN one case actions of the Secretary of Tiransportation ia
approving a subway 2xtension; in another case challenjing
the ccrrectness of the acticns of the Secretary of
Transpcration, I guess, regarding an expressway.

Q In those evaluations, alid you consider =-- wars you
in your role as a consultant, considering the reasonableness

of the action being taken?

A The usefulness?
Q The reasonableness.
A Oh, reasonableness.

I would have said that that's wnhat we were doing in

each of those two cases,

|
|
|
|
i

One case we found in our professional judgmen=, that§

1137 358
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POOR ORIGINAL ...

it was reasonable, and the other case wz Tounc in nur

professional juagmen: that it was not.

Q Have you sver done 23y other i3k analysis of any i
type?

b As I understand that term, rishk analysis, I weuld !
say in the sense of risk-frz2 constriiczion and 30 ea, |
acaaemically yves put as a consultant ao.

2 Just one final cuestion. I thinc.

Could you tell me when I reaa your testimony, how I

am to define again the term “risk* ae vou use it? {
A Ana I guess once again withcut navine been I
sensitizad to the particular weight attachec +o that wora and
its meaning, it is hara for me to krow ail the places I have
used it, and therefore hard for me to characterize how I've
used lt in each of those cases.
When I have used it in the phraszs vopulation at

risk I think we have been reascnablv clear ragarding what that

means.
I think it is only that way in specific context that‘
I cdﬁ do it.
Q How is this Board to armalyze your testimony if they

don't have it, have knowlsdge of how you used the teim? ,
;

A Once again, as we went throuch == I would be glad to'

try to clarify the meaning which we were ascribing to that

term in any location vhere it givas troubls. I weculd even be
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POOR ORIGINAL ~ ......

glad to, in fact, go back through this -- not today whi;a we
are sitting here ~- and try zither tc get rid of the wozd

and substitute cther words for it, or use it in some narr wer
way.

I don’t think that is what i3 astanding in the way
of understanding between us.

CHAIRMAN GOCDPHOPE: You don‘t think what?

THE WITHNESS: I don't :hink that's what is standing
in the way of an understanding between us. For esxample, the
prefiled testimony it appeared to me that t.ie Staff understood
very well precisaly the poiant that we were making, desvite
differences with respect to --

CSAIRnaN GOCDHOPE: What prafiled tastimeny?

THE ﬁITNEss: My understandinc .3 that theras is
Staff rebuttal testimony to my testimony.

Is that not the case?

CHAIRMAN GOODHOPT: Scme has been £ilad. Yes.

Is that what you ara referring tos |

THE WITNESS: Yes.

BY MR. SMITH:

Q And you are saying that your understanding of
rigsk and the Staff‘s are the same?
a No, sir.
What I am saying i3 --

Q That’s all I asked yocu.

—t
“y
:-\
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MR. SMITH: That finishes my cross-examination.

CHAIRMAN GOODHOPE: Mr. Zleston?

MR. CLEETON: I have two cuestions. One is <
page 7, having to do with -- the title is inclusion of ths
Water Area in Calculating Average Population Densities.

I will start with that ona.

BY MR. CLEETON:

Q Would vou exgain how it is by including the water
area in calculating average population densities, that this
analysis results in a more rsalistic azssesmmeat of the true
population density in and near the Pilyrim site?

A You say you want me to explain how it is that by
including water ==

Q No.

Well, that's part of -- in other words, the way thise
is headed, ic says inclusion of the water, and your analysis
is a critique or that.

And I use the word excludinil ’n other words, by
excluding the water in the calculaticns, is 1t a more
realistic anleasn.nt‘cf the trua population density in
and near the Pilgrim site?

A I clearlv would have the same difficulty which the
Staff earlier had, saving what is the true densitcy of the
population divided by the surface area is a trus density.

Population divided by land area is also a true

4

1138 001




10

i

12

13

14

13

16

17

18

G B B R

|

1,654

density, but it is a differen: density. It shows a diffarent
thing.

The population divided by surrtace area is a
perfectly appropriate way of describing how manv people are how
closeé to the sita. And I actually don't object to that, only
argue that there is an additiocnal description which is
population on the land.

And once again this comes to such issues as tha
numbers of persons in close proximity, for examplae, who might
be within earshot of the warning system and therafﬁro might
more easily be alerted by virtua of their reing at higher
density, than their being at the theéoratic lensity that you
arrive at by taking population and dividing by surface.

I think it is an issue that cuts two wvays. It has
been suggestad that for example evacuation speed is an inverse
function of density. To the degree that that's true my guess
is that that is true with raespect to density on the land
rather than surface density.

It simply describes a different measure of what is
the place like, and it is useful to have that additional
measure of what is the placs- like. And it may argue that this
is a better site than what otherwise had been the case, or
it may argue that it is a worse site.

But it simply is a part of the descriptinn of

the sita.

—
L
o
C
r
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Jow just one cothar quaceicn.

Q All right.

I think you Dhava alrzady exrl ‘ned -~ and my
queation is, on sector analyses, dces th s 7iv2 a more
rsaliscic or ccmpieta assessment cf the toue peralacion
distribution in ard near ths Pilgrin site a: related to
altarnative sites?

A Adding a sectoral analysiez clasr.y

-

caables yo1i %c
better understand cnce again what iz the reculizr nature of ?
this versus cther sites.

For exaupla, the rapert waich I mcentioned |
earlier had been very useful to me in coming to undersiad
this fisld, prepared J>y Dr. Bunch, tabula-ed pesulations around
sites which had been ncminated for 2ppreval; me:szspolitan :
sites and densely populated sites.

Ha includeé in that table not caly thie annula:
population, but the population in tha wer:t szector. And I
found that column showing the pepulation in “he worst se :tor

in fact to ba very revealing. I: adds a Zimension to my

I can lock at this and there are fourteen de scly
populatad sites which are tabulated 5 Or. Buneh, @d oanl’ one
of those fourteen densely pcpulatzd sites has a
largar population in the worst sector than has Pilgrim.

That gives me a new unders+tanlisc of wanat is (h.s

1138 003
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If I take the Pilgrim site ard I compare it based

Pilgrim si.2 like?

on average density, ic falls fairly low in that set.

e o

Now how it is that as a decisiconmaker I would balancs

one sector which is clearly making ccessibla a pvepulatinn
consequence or again, I should be caveful, which is raising a
potential of population at risk in a sectcr which is very
large tcgether with an overall density whrch iz rot uausaially
large measursd against other densely populated sites, I think
is a very complex questicn.

But the inclusion of that informa:zicn allows a

more complete evaluation.

%

|

Just a very simple nuwber. I -an 22ks one adiitional

step which took ten minutes with & pockat calculator, to see
what percentage of the total population is in that worst
sector. And I found that sites range from having -- if you
had a uniform site, theoretical site, and you had 6 percant,
6 1/2 or so in that one-sixteenth of the compacs, none of the

sites are anywhere near that, they ali start -- they start at

15 percent, the average is about 22 perr~ent in the worst gactor.

Pilgrim has about 35 percent in the worst sector.
That helps me undarstand wvhat i3 che nature cf

this thing and I can translate from that .nto avary rsal

consideraticn. And that is thac the marirum size of peralation

for which I 2m geing to have to provide emergeacy actions is

1138 004
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at Piigrim guite large in relation to its overall densit: .

And that is useful fo' me Lo know in svaluatiag all
the other pieces. That information asimply stould be
available. Not just against these other fourtaen sites, all of
which are history, but against whatever rammber of camlidice
sites or alternativa sites can realistically be conmsidsrx in
this instance. .

| DININ
MR. CLEETON: Thank you. 11 i
Uiidl
CHAIRMAN GOCDHOIPE: Mr, Wrigr«? '

Do you have any rauirect?

MR. WRIGHET: Just a couple of minutes, Mr. Chaiirman. |

REDIRECT EXAMINATION
BY MR. WRIGHT:

Q The last gquestion Mr., Saith asked vou, Professor
Herr, asked you whether you would say yeur uaderstandiag of
risk and that of che Staff's are the same. |

You said no, and then were cuc aff,
Would you like to oonpléte that stitwment?

A I can't remember the train of tihsught.

Q If you don’t, it's all gzight. 1 just didn's
want to leave you cut off,

A Of course I will remembar it is eocon as I step out
the door.

MR. WRICHT: I have no further queetious,

Mr. Chairman.
c 1720 AN
1158 UUD
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CHAIRMAN GOODHOPE: DPr. Callihan?

"R. CALLIHAN: Yes.

BY DR. CALLIGAN:

I would like to turn, plsase, t2 your figure .,

which is on page 3 of the tastimony. and continue the

discussion of it, which has been rathar axtonsive,

realizs,

And ask what is the meaning of the caption at the botiom of

the page, Figure 2.3.

Report.

OO P o0 »

this ons.

Pigure 2.3 of what?

That's figure 2.3 from the Sa%ty Pvaluation

Which of the editions, do you Xnow?

Which of the editions?

Which revision, which supplezents and so forth?

It will taks me a moment.
This is Staff safsty Evaluatica?

Yes, sir, that's correct.

MR. SMITB: Mr. Chairman, it apoears tc be Juue '75.

MR. CLEETON: It is in his testimony.
CHAIRMAN GOODHCPE: It appears whers?
THE WITNESS: June '7S.

DR. CALLINAN: June '75., Thank ycu.

3
. !
EXAMINATION 3Y THE BOARD PEQR B sggNA'.
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POOR DRIGINAL ~ suosss

#15 MADELON ’ ! BY DR. CALLIHAN:
fve udmie | _ : :
mpbl ' Q Your caption is Populatica Versus Guidelina

: § at the top of the paga, and dces =ha 1985 go with - iz
4 i that the date at which this -— i3 this the represencatinn of
&l e population in 19852

i ‘? A No, 8 .r, the drawing is dafician®:, and © apclogize
7| for that. The iatent of th+ drawing was to show the way in

- 3 ; which, the rapidity wic.n waich the population dansity was
°§ approaching that of regulation guidslings and was meapt o
‘¥ display the temporal == the way in which the line shiftad
i 3 over tire.
i2 ‘ The two solid black lines, Rasidents Only Pur SER
a3 : and Residents Plus Weighted Seascnal Por SER, az noted on tha
i4 3 pravious page, are from the *75 raport and raflsct 72
B“‘: population. That shows how we werc in 1972,
35;; And the dotted line with tha arrow pointing
17 3 approximately through it saying 2/79 Drait Supplement Table 1

s is a reflaction of 1985 populiation, and tho dashed line

2 ; labeled 500 Pacpla Per Square Mile is the Reg Guide 4,7
. l
20 i guideline for the first year of operation. And in this case

21 | that would be 1985,

22 | Q There are three instancas where a dascriptive

g.

term is givean, followed by an arrow. 7Tz sach case the arrows

14

don’t tarminate con the lines. Is that zorract?

23 To be specific, near tha laft-haad margin 7
: !] ' ‘ j (j W
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POOR ORIGINAL .

two=thirds of the way from the boticm ls tha stateneat

®2/7% Draft Supplaemsnt Table 1%.

Now erplain what is ilucdiecaed br tnat nctaticn,

plaasa?

A That arrcw is supposad

is alterrats circles and squaras. It coesa't quils point

it bacause the ==

-

polnd to tha line wkich

Q So tha. iz a spacial distribuzicn of the pcpula=-

tion as takan from == Taken £rci what?

A The draft supplemant tc tho l'isal Zavizonumgatal
Statsnmant.
Q All right.

And similarly, ia the uppar richit~hapndi ccrnar

thera are a couple of arrows %that iadicaita »oints at the

momeut.

A That's intended to bracket the two data poiats

on that sate line, the cna at 40 miles and the other at 50

miles. The draft supplemsnt only rmrovidod Jata to

S0 we weant to theo aext most current sour ¢ 8 winich we had,

which was tha PSAR, ard we insartad thosae points at 40 and

50 miles from the PSAR,

The PAPSAR used 1980 aud 1990, a3 I recall, as

their d. .. S0 we did apn iantarpolaticn betveen those %wo

dates using the same expsopmantial laterprolation tachniqua

which the Applicant has used.

But ths zttampt was S?QPli,m
1158 Lo
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iz the lust two data points. The cnly seal data points are

the evan tan miloes; the ones past ten cama fron a sscond

POOR ORIGINAL

Ca page 5, iZ I rpac cosrecily, ven have a

source.

Q Thank ycu.

waighting factor in the baginning of the onlv Zull paracraph
on that paqe., You have a walghtiag foctor ¢f =~ €0 put it

in yvesterday's taorminolegy. .27 percant, =2ora<t? The

.
. . i - — . i

P CEIp—

———

waighting factor for %he touriats, if I rsad correctly.
A That's correct,
Q And ths Staff has .33 parceat, with which I'nm
2ot quarreling. I'm just being sure of tas identily.
& I beliave that simply ccmas froz the reciprocal
of 365, if nmemory serves me right.
Q Okay.
This assumes 2 ona day visi:agion.
s That's right,
Q Thapk you very much,
CHAIRMAN GOCDHOPE: Dr., Culz?
DR. COLE: Just 2 counla of gquesticos, Prof, Harr.
BY P, CCOLE:
Q Cn paga 4, the seccnd paragraca, could you
explain to me your - the besis for I guess it's a cge-
sentence paragraph.

Could ycu explain %o me the hasis for that

1138 009
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statameat, sir? Particulariy witn raspsct to =he populition
dansity being tha axclusive davice for determianing whethar
the Class 9 apnalysis is warraatad.

A I think it's been made szbundantly clear that
I'm not an expezrst on sither the ragulaticas or the regu..atory
guides. My understapding cf the regulatory guids calls foxr
cor s .deration cf spacial circumstancss wheo pepulatios dapsit
per squara mile axceods 500 parsconc por sjyucre mila. And
it’s nct ip that guide, but if I updarstand corractly the
practice of this has on occasion =~ and th.s was discussed
earlier today -- on limited occasioas eatailed a3 a par: of
that spacial analysis a Class 9 accidaant apalysis.

I{ that'’s the basis o¢f that statemant, thau's
ay nndn:standing-of the way in which those aralyses have or
have nct been c2llad for waa that it was the trip lavel of
500 persons per square mile which triggerad the possibility
of tho: being callad for based on tha pracedseat of pravious
cases.

Q All right, sir.

Cna of the points yov made tocday, and one oI tha
principal points of your paper, which I though® you made
rather well, was that the Staff should do somathing mora
with raspect to altsrnate sitas than just the ananular popula-
ticn datﬁ.

A iga.

- o




POOR ORIGINAL T

Q And specifically you mantioned “hev shculd

provida radial sector data.

Weuld you go,; “hen, further and say thuit that

night be at risk., That iaximum wighnt be ac risk regardlaess

. would have to be coupled with merscrolcegical dates in order
. i to maks it sven mors rsasonable?

¢ i A No == yas and no. Tha metecrolcgical data is
7 ; not Jermane €0 an analysis of the maximur pcpulation whicha
4

% | of whethar that's a wind directica which is commen or nok

‘0'? comron.¥aere the mezacrolicogical data would sgem €0 ms &0 be
" more useful in fact is as an »djunct “o Zhe == what I've besn
‘2 || referring to as sxpactsd value anaiysis, where you could

l3'% refine that axpectad value analysis by weighi:ing sectors

41 bv the fraquancy of occuri'ances of wind in thosa sectors,

i3 But as far =s analyziang maxizrum populaticn at

P

risk, I dop't = and again, more information is always

‘3

% useful, but it dossan't seer %o me that it’s salient to have
that and it oesa't seam to ms that tha cost and difficulty
8 of collecting site specific meteorological data should
0 | pravent one from doing the easy thing, relativaly sasy

21 4 thing, which iz simply collacting numbers of pacple by radial

“ | sector,

23 i Q All right, sir. I undarstand vour point on that.
}

24 | You talkad about special sit: characteristics of

25 | the Filgrim 2 site and identifisd the sacsonal variations and

1138 Ol
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the spatial allocation, spatial differeac:s.

Did vou lock at or get an opportunicy and did in
fact lcok at any of the other alternate sites Lhat were
proposed for Pilgrim Uanit 2 with the thought .o mind of

identifying any spaeacial sita characteristics?

A Not in a systesmatlc wav. (' familiar with, I .
guess, at leaat caperally, all of those sitas and very faniliai
with several of tham. 50 I'm aware of 3ars of their particulaﬁ
site characteristics, peculiar site cha-cacteristics. But I
didn'’t do anything systammatic with reavact to them beczuce
it soemed bayond the scope of what Commopwealth was called
out to do at this peoiat,

Q S0 you did not make any study to detsrmine whether

they might in fact have soma of the samn iaficiencies that

POOR ORIGINAL

On page 7, just a small point here, sir, On line

Milgrim Upit 2 might have?
A That's corract.

Q All right, sir.

7 you have tha end of a sentance whare there are the words

®.seused by UCSE,” Is thac Urnited Engireers and

Coprstr.ctors, UB&C?

You're on pagu 7?

Q Yos.
A Is that the old draft or the naw draft?
Q I think it's the samms way on bhoth drafts, UC&R,

1138 012 |
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mpb?7 i A @3, Thos? arz the p20plas €0 whom I rafg: ==
. ’: oh, I ses it. Thars it ir.
- ! Igs, it should be UZaC.
i Q All right, 3ir. 5
° i Then vou ara raferring 2o Unitsc lagigears and :

‘" Comstrucicrs? Or %o what does that rafar?
=3 A It refars o tha Applicani®s cossuibant, and I :

don*t racul’ his name, I it is iz Zact Upitzadi Enginears

W

and Ccantractors, thesa tho.a shculd be ravsrcad,

i~ , It was in. 2nded as a refercuca to :he Applicsat’s :
' censvlitant. i
- ' Q All zight, sir. Thank vou.
= ,§ Oa tha Lottom of page 7 you zafer =u Prisci’le i

14 f Beach and White Horsa Beach, and in tha iootacta you iadie |

S ‘ cate 2 summertime density of 20,000 perscns per squars aile. '
i3 t: Do you rscall what ths total number of persons 5
(! involved in that calculatica wars, sir? “hat is the popula-
8 % tion of Priscille Beach and White Horse 2aach? |
£ | A I don't mecall it. I would have &2 go back througn{

%2 | potes to replicate it. I'm sorzy, I caa’t do it axtemporansous-

e ' iy.
2 : Q Offhand you don't kpow how ilay squara milss wers
f .
23 '} involved in the calculation? |
] :
RS ; A 1'm sorzy, ac, sir,
25 ; Q ALl rignt. 1138 © 15
i
i
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At the bottcm 0of page 9 you tallk about ths
spacial sita characteristics of the Rocky Poiak site. .am
I correct that the spacial sita cha:acteri;tics that you
are raferripg to are ths temporal znd spatial characteristics,
and if that’s not zo, what cpocial sita charactaristics?
A Ia that contaxt on page 9 thece arg ‘.ndced the
only special site charactaristics tc which we wers relarring.
Once again, it's my view thet thers ara cthex
special site characteristics which bora ccasideration in
choosing among alternativs sitaes hoving to do with topology
and the fact that soma folks have to core closer to the iite
in cxder to move away from it, and having ¢o do with the
nature or the road zetwork ia relation So this station.
But in this context I wasp’t raferriag to those
latter two things,
Q All right.

You usead +hs term "risk nsutral’ =

A Yes.
Q == on wind direction and tempcral considoraticas.
A Yes.
Q I think I kaow what you mean by that. Could you

explain that, siz?
A It’s the jargon of my fiasld, I'm afraid,
Q We have it guite a bit in ours weco, sir,

A Ckay.

1158 014
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A parscn who is risk neutral would not, given a
choice batwesa two altuations, oas in wiich Le has a 30-30
chanca of winaiag 3100 varsus a 50-30 cnaaca cx «= I can’t
nake the numbars coma out righimee losiig 3400, ha'd say a
50-50 chance ¢f wianiag =~ I'm sorrv, $1020 iz woxth 3500 to
ue as a prcbable banafit of that, cf tha 30=50 chaace of
losing 3400 is a cost of 200, I aubtract tha 209 froa tae
S00 and I gat $300. Thersfore ii’s worsh paving $300 *c
get the opportunity to play that caug.

That parscn who would do that would bhe risk
ngutral. Some pacple like mysalf ara cowards snd afraid of
things like that, and we might say ‘I can'st 1ffozd to li-~=
$400. If I win 1000 I'1ll probanly just wasta it. 30 being
risk averse, I won’t take that, I won't pay 3300 for a 50-50
chance of winaing 1000 an = 50=503 chanve of lcaing 400.°

And in tamms of utilicy theory, what people arae
arguing is that that's trua for virtually evsryone with the
exception of a few people who make tha ganbling business work,
and that for most o. us in fact wianiag an extra dollar is
act worth as much as losiag a dollar,

Now thers ls evidence in work Ly Parrar aud
Slassaen that thae operaticns rasaarch canter it MIT for
axample that indicates if you axamine accidant exveriencs
that our society is risk aversa., It is anot risk aeutral,

If you just thin) about the chancs occurrancs of disasters,

. T M 1 -
\ & .4
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mpbl0 i| whether they're natural disasters or transportation disastars
2 or building disasters or other disastars _avelving man=-made
s | facilities, that if you write an equaticn %0 axpress the
4 | probability of thore thingn occurring_ thet what you would
3

expect is an equation which has a sguare Suncktina in it.

Whae you lcocok at natural disacvars they in fact

substantially cccur wizh that kisd cf a fraquency, that is

o
== SRS

fupction.

3; the larger cnes are infraquent, the smallaer oraes ars mors i
9 | frequent. And when you pin a line o it it's scme squara
0 |

Wi When you look at tha disasters whica involve
‘2 | airplanes and trains and mines and buildings, what you f£ind
13 | is that in fact it'‘s a cubic relatiomship with great consisteac

4 | and great cumsistency among those classes of accidents. And

S § what they point ocut is that what's true is that our society
€ ; doesn't behave as if it wers risk neutral; it behaves as if
17 ! it vere risk avarsas,

18 g The DC-10 accident which caused our scciety

:93 great griaving has caused now probably the DC=i0 %0 be

30? energing as one of the safest means of travel. It once
2!% aga.n illustrates how badly we fsel about bic accidents.

2 § The sana weeknnd the DC-1) accident occurred an
23§ approximatealy ccmmensurate number of pmsopla wers killed :n
24 automobila accidents; in which we're doiag something, but
28 nothing very larve., We dsmand more safezy for the 747 tran

1138 01,
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wa do of the 707. We demard mors zafehy inm a bus than we do

[N

mpbll

s

s

in ap automcbile. We demand mores =:faly for & large building

T RTRRe—,
r—

than a small building,.

&

The axpected vaiug of an accidaant =laiming 2

L&+

life given the way in which owr souiety, hakaves is lower in

T et s o+

elengnts iavolving larga aumbzrs than it i3 in alarents

B —

"y

involvirg smaller ~nss.

Thara's a cartain anount ¢ -=- 20t a largs

amount == a certaia amourt of a :huory arouwnd why our

(14}
S S S w T

sociaty is risk averse, but i'm awsre of 00 ooe who'a arguiag

-
o
R T -
~ s

that it is npot, And in fact in ths Rassmusze- Repeort it was

pointed out that cne of the considerat-c.s of %he auclear

o

ipdustry is that our socisty is ~- theve's a quokts I zcull

A b - ———— e

pull out ip which the auvthors ccini cut that our society

ta

cla2arly is more averse :to large acciduns 2t low orobability

than it is to small accidunts with a zigh probability.

o

7 } 1000 persons killed is not eruivalant %o tea
e accidents aach killing 100 or 1000 accidonts each killing

.3 tan, Thay ars got aquivalant.

w And thersfore two sites, one of which has a whole
lot of people in cre sector and the cthea:” which distributes

thex uniformly are, from zhe noin%t of viaw cf zisk, notl

| 8 ]
-~
T 78 o s S

23 || equivalsnt because w2 ara risk averse,

Q I undgrstand your point. sir. Thazk you.

v

% i DR. COLE: I have no furthur quastions,

? 1158 017
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opol2 1 DR, CALLIIAN: I have opa, i7 I may ratura wiih
2
apology.
: BY DR. CALLIMR:
o Q In your “astimony, varticuvlazly cn paga 4,

5 you maka raferancs to United Brgirser: 2ad Consuruciozs?
9 growth rats, estimated growth rate two rarceni per yeas. And
in a footnote you make a statemost that two percent grawizh

® | rate par year is a sizeab.a thing, rsal.iy.

9% A Yeos.
10 Q And do you indicate by thai chet khe study mads

! of this arsa .3 an oversstimate?

david flws =
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A Yes, sir; I wouldn't argue that., I think cnce
again that w=3 a gratuitous, contaxtunal addition; when
People lock at an annual rate like 2 parcent and say thaﬁ
is very, very small -~ that's a very zonzervaiive
2zsunption -- ia reality that's very higa. It ‘sa't at
assunption. 1It°s an acalysis.

We did review it; we used independent sources.
We'ra not guarreling with the basit grew:h rata they projectad.
I'm not arguing it's tco high.

Just by way of contaxt it is ot toco high, but it
is a very substantial guwth rata. Southuécto:a M -wgachusotts
is 2 very rapidly growing regioa.

DR. CALLIHAM: Thank you.

MR. LEWALD: I have one mora quastion, if I ray.

CROSS C¥ BOARD EUAMINATIUN

B8Y MR. LEWALD:

Q Could I put this hypothetical to you, doctor?
Assuming the site and the sita enviromnment h s five permanent
residents throughout the year and 20,000 visitors whic™
all come on one day; that's site 2.

And then take site 3, which has 20,000 pexrmanant
residents ard five visitors during the yoear and they 2ll
come cn one day.

Are these sites 2qual inscfar as the maximm

risk to the populaticn? 1Is that che wav you lcok at‘tpis?

J U
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A If I remember your numbers cori.ctly --

MR. WRIGHT: NMr, Chairman, it’s xy understanding
of the rules of this proceeding that guestions can cccur
after the board has asked guestions only based on the
board's questions.

I don't think Mr. Lewald's question qualifies for
that.

MR. LEWALD: I think this did arise from questions
asked by the board.

CHAIRMAN GOODHOPE: If you object o it, it's
overruled.

Go ahead: do you understand the question?

THE WITNESS: In one case wa have five year
around residents and 20,000 day visitors and in the other —

CHAIRMAN GOCDECPE: All in one day.

THE WITNESS: All on ons day. And in the other
instance, we have 20,000 people who ars living there year
arcund and five pecple wio come and visit on one day.

And 3o those both axpcese the same maximme: popula‘dcn
at risk?

MR, LEWALD: Yes.

THE WITNESS: The answer to that would be yes.

MR. LEWALD: Thank you.

CHAIRMAN CCODEOPE: Anything further?

MR. SMITH: I have omne.

1138 02U
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BY MR. SMITH: i JII‘A

Q Professor Herr, in response to a boar® cuustion,
my understanding is what you would wani Zor aliernative
gsites is the sectoral analysis for the proposed sitas and
all alternatives; is that correct?

A Sectoral analysis and unweigh:ted pepulation.

Q Okay.

And that's all vou want? And ==

A That's the thrust of what wa'’re saying today,
Yes, sir.
Q It's my understanding you look at that and brsad

on that decision alcnae, it's one inpui?

A Yes, yes.
Q You don't want to see mstsorology?

A We"d love to sc . metcorolegy, but I don't think
that prerequisite to the other being nseful.

Q What is the use, t'en, of seeing the large
numb 1rs, just tha fact that they are large aumbers? That
in and of itself is important?

A Sure it ia, because that’s useful for assessing
the magnitude of effort which may be iavelved in making
emergency preparations and in assessing adequacy of
insurance arrangements and in assessing how big a chance am
I taking, how much -- once again, to use the gambling
analog, am I going to bet the house.

. & TN

MR, SMITH: One moment, pleasae. 1120 Ul
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david4 (Pause.)
BY 4R, SMITH:
Q In this sectoral armalysis, do you also want to
know where the population ia located with regard to distance

from the sita?

A Can I give a layman's answer -=-
Q Ho, you ==
A The answer would be yer I uwculd vary much

like to see that, although I don’': understand it all. I
surely believe that folks who are close to tha site are in
a different circumstance relative to hazerd rather than
peopla who are further away. So, like yocurselves, I would
one way or the other give greatsr coansideration to peopile
who are close in. So, yes, what for demographic anal-sis
would be useful would be the kind of forrmat that iz now
devsloped in the PSAR; it's reflacted in he SER; it's
reflected in the ER, which is the population growth and
the population growth by distance.

It's been incredibly vexing;ir order to get the
population within a range, I'd have o subtract the outer
ring from -- you know -~ the other to get the diffezence, and
be utterly uuable to disentangle seasonal from year aroand
once they've »een weighted and summed.

So, you know, if I was able to writa the specs
for what would ideally be provided, it would ba each of

those pisces separatsly. =T
1158 Udd
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david5s MR, SMITH: Ezcuse me a moment,

Thit's all the questions I hava.

CHAIRMAN GOODHECPZ: Thank you for »aing hera,
Professor Herr. You're excused.

(Witness excused.)

What have «se for tcmorrcw? 2ecause we'ra going
to adjourn now.

s vaere anything for tcrorrow morning?

MR, SMITH: We would like oo put in our rebu:tal
testimony.

CHAIRMAN SCODHOPE: Waell, we cnly have -- it’s
4:30 and tho manager has bsen patient Lure.

MR, SMITH: I'm wondaring if there’s cross
exaniration —

CHAIRMAN GCODHOPE: Of whou?

MR, WRIGHT: There'll be scma, that's the problem,

CHAIRMAN GOODHOPE: Oh.

MR, SMITH: We'll wait until tomorrcw, because
there will be cross.

CHAIRMAN GOODHOPEZ: All right.

MR, WRIGHT: Mr. Chairman, apparently this i3 the
only thing that is left hara. This rebuttal Zestimony and --
it’s a shame to bring sverybody back here just for what I
intend to b2 zoms very briaf cross examiration,

Under the circumstances, I will vaive the crnss
azanination.
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CHAIRMAN GOCDEOPE: All right,

MR, SMITE: I would like to stipulatas it into the
record and have it beo d and I'll give the requisite copies
tc the reporter.

CEAIRMAHN GNODHECPE: BRll vight, tha staff's resbuttal
testimony to Phillip Herr will be dound to the end fof today's
transcript.

Mr. Lewald, do you have any comment ca it? Did you have
- oo POCR. ORIGINAL

MR. LEVALD: Ve had ro cross oa the si:aff's
rebuttal testimony. No further cross of the witnsss.

CHATPMAN GOODHOPE: All righc, It'll be bourd in
at the and of today's tramnscript as tesuimony.

MR. SMITH: All right, I'm just trying to think of
all the procedurs. That's fine,

CHAIRIAN GOODLUPE: Is that what you want?

MR. SMITH: The witnesses are under ocath, there's
no problem with this. I was just thinking in my mind whether
there is any avideatiary problems. I don't think thére are.
The witnesses are under ocath, it's bean accepted, Fine,

CHAIRMAN 7000P9727: %ell, they're here to testify
and will be here in the moriing, That's the racord, Well,
that's it.

MR, SMITH: 1If we're binding it in, we don't have to
come lera tomorrow.

1138 024
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CHAIRMAN CGOCODHOPE: That's what I w.darstand. We'rs
all th:gugh at this point. Now 1ls there anything else, besides
the testimony? The rebuttal testimonv, that anybody has that
will be presented tomorrow?

(No response)

CHAIRMAN GOODHOPE: Nobody has any then, so.

MR. LEWALD: The only thing wa would likas toc present
that we ~an do by way of writing is the briefing scheduls., If
the board would entertain such, but we can do that in writing
rather than --

CHAIRMAN GOODECFE: You'ra talxing of precentation
of proposed findings?

MR. LEWALD: Yes, sir.

(Board conferring)

CHAIRMAN GOODEOFE:iLeti's discuss that after we cet
off tke record. The hearing wiil be adjourned sub“act to
notice of the board.

("hersvpon, at 4:32 p.n., the haaring was adjourned

subiect to the call of the znair.)
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Q. Have vou read the Testimony of Philip B. Herr on Pilgrim 2 population
density and other site characteristics?

A. Yes, we have.

Q. Do you have any general comments to make regarding Professor Herr's

-

testimony?
A. (Mr. Kantor and Mr. Soffer)* Yes. We believe that Professor Herr's
testimony is very similar to the cormments upon the Draft Supplement made

by the Commonwealth of Massachusetts (See pages A-16 through A-30 of the

Final Supplement to the FES). We therefore believe that the Staff responses

to these comments which appear on pages 5-6 through 5-11, inclusive, of

the Final Supplement apply to much of Professor Herr's testimony as well.

Q. Professor Herr has given his interpretatifon of NRC siting poliry on
pages 1 and 2 of his testimony. Do you have any comments to make in this
regard? .

A. Professor Herr's interpretation of NRC siting policy is not ;ﬂ‘ally
accurate or complete. The NRC relies primarily on a defense-in-depth
approach to protect the public health and safety. Siting is one element

in this aprroach. Nuclear power plants are required to be sited, designed,
constructed, and operated on the basis of conservative application of

sound and accepted engineering principles, on recuirements of multipic

and redundant safety systems, and on a set of regulatory requirements tha*

are updated to reflect operating experience. The designers, builders, and

operators of these plants are required to have effective quality acsurance .

programs and t.2ir work is subjected to a contin:ing licensing and

* The responses to these questions are joint responses of Mr. Kantor and
- Mr, Soffer unless otherwise indicated.

7
/
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inspection process Ly the NRC. However, even though the pr-%ability of
large accidents is very small, there remains some residual risk and the
residual -isk to a surrouniing population i: higher when the proposed site
is in an area of relatively high population. Therefore the Commission

has had a consisteni and 1on§-standing policy of encouraging the siting
of reactors away from densely populated centers. As a further protective
measurs, the Commission requires that emergency pians be developed which
provide reasonable assurance that appropriate measures can and will be
taken to reduce individual and population exposures in the event of an

accidental release of radioactive material.

Professo. derr has alleged that "emergency off-site measures will obviously

be far more effective in sparsely populated areas." This statement is in-
correct in two ways. First, Part 100.3(b) points out that “whetner a specific
number of people can, for example, be evacuated from a specific areza, or in-
structed 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." Second, it does not ;
conform to historical experience. The results of Ref. 1 have indicated that

evaculation has usually been accomplished more quickly in a relatively

densely populated area,

Pr fessor Herr also states that "careful evaluation of the size and dis-

rtribution of the population surrounding the reactor appears to have emerged

-as the NRC's primary means of ensuring that the consequences of any acci-

dent more severe than design-basis events are mitigated as much 2s possibie."

Ref. 1. “Evacuation Risks - An Evaluation," EPA-520/6-74-002.

1138 023
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This is not entirely correct. Requiring that nuclear power plants be
located away from densely popuTated tenters as well as requiring that
emergency plans be developed both functicn as means of keeping the con-
sequences of accidents beynnd the design basis low.

Q. In section II of his testimony, from page 2 to page 8, Professor
Herr makes the general statement that the methodology used by the Staff
and the Applicant has relied upon "techniques that tend to understate

the final figures and obscure risk potential in the area surrounding the
Rocky Point site." What comments do you have to make in response to
this?

A. In this section, Professor Herr appear§ to fault the Staff methodology
in three areas: treatment of daily recreational visitors, time weighting
of trangients, and inclusion of the water area in calculating the average

population density. He will respond to each of these.

First, as discussea in Appendix B of the Final Supplément to the FéS, the
guidance given in Regulatory Guide 4.7 was followed in determining the
cumulative population densities for the area surrounding the proposed Rocky k4
Point site and each of the alternative sites. This guide indicates how
transients and water area around a site should be treated. However, as Re-
gulatory Guide 4.7 is silent on the matter of comparing the population dis-
tribytion of an alternative site to that of the proposed site, we developed
additional guidance for use in alternative site evaluations which is also

discussed in Appendix B of the Final Supplement to the FES.
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Second, daily recreational visitors as well as seasonal residents weighted
to reflect their occupancy on an annual basis were included in the popu-
lation total for the Rocky Point site. This is indicated in Section 4.1,
page 4-2, cf the Final Supplement (Section 4.1, page 30, of the Draft
Supplement) and discussed in-more detail in pages 5-8 and 5-9 of the Final
Supplement in our response to the comments of the Commonwealth of !Massa-
chusetts. As stated in our response, the number of visitors to the Ply-
mouth historical sites and environs was projected to be 942,000 in 1985
and 1,593,000 in 2020. These population values were weighted by a factor
of 0.0033 (approximately one day per year occupancy) and included in the

total population estimate.

Third, the comments made by Professor Herr in regard to weighting of tran-
sients are similar to comments made by the Commonwealth of Massachusetts to
which we respornded in the Final Supplement. As discussed in our response

in Section 5.23 of the Final Supplement, transient populations; i.é.,

seascnal residents and daily visitors, are weighted according to the fraction

of time, on an annual basis, they are expected to be present. This is in

accordance with the guidance of Regulatory Guide 4.7 and, in effect, provides

an annual average of the population surrounding the site. The weighting of
transients is im keeping with the objective of an environmental review of
reaéhing a decision based on a realistic assessment of all factors rather
than on a worst-case analysis. An evaluation of the annual average popu-
Tation distributions in an alternative site review provides the basis for

the staff's judgment as to whether an alternative site is preferable,

1138 239
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from a population standpoint, to a proposed site. However, it is impor-

tant to distinguish between an alternative site study and emergency planning.
For emeraency planning purposes, tie actual time-dependent pooulaticn
patterns including the peak transient populations are considered in the
development of the plans along with other site specific information such

as the availability and character of local evacuation routes, Pro-

fessor Herr has failed to make the distinction between an alternative

site study and emergency planning.

Professar Herr's comment with respect to inclusion of the water area in
obtaining the average population density is similar to comments made by
the Commonwealth of Massachusetts. In our response'to Section 5.23 of -
the Final Supplement, we indicated that the staff's consideration of
land and water areas in determining the population density at a radial

distance from a coastal site is consistent with the staff's concept of a

- prisk analysis as employed in evaluating alternative sites. A basic assump-

tion in this approach is that .ypical coastal meteorology exists and that
roughly half the time the wi  is blowing offshore. An examination of -
onsite meteorological data f .. the Rocky Point site indicates that this

is the case. Te use only the land area in determining the population
density in an alternative site review, as Professor Herr would have us

do, would weigh against coastal sites in comparison with inland sites and
discount a distinct advantage of coastal sites in that no people are at
risk on one side of the site. (See responses below for further discussion

of .taff methodology.) Again, it must be emphasized that for emergency




W O N OO Y W N -

»ow - 0O w o™ N O s W N -~ O

planning purposes the actual distribution of population is considered

rather than the average populations used in alternative site comparison

Q. Do you have any other comments in regard to this section?

A. Yes, there is a plotting error in Professor Herr's representation

of the 1985 cumulative popul;tion for the Pilgrim site in Figure 1 of his
testimony. The 1985 cumulative population between O and 5 miles is higher than
depicted by Professor Herr. However, the 1985 cumulative population is still

below the 500 people per square mile curve as indicated by Professor Herr.

Q. Professor Herr has commented on page 8 that “"there is no explicit
discussion in the staff's Draft Supplement dealina with comparison between
sites regarding the maximum number of persons potentially at risk in the
even of a major accident." What is your response to this?

A. The staff has observed (see page 5-10 of the Final Supplement to
the FES) that an annual average population is appropriate in order to
make a realistic overall assessment of the environmental risk associated
with a site. The staff also noted that for emergency planning considera-
tions plans must be shown to be compatible with the maximum number of
persons that might be in the vicinity.

The Commission has proposed amending its regulations regarding Emergency
Planning (Appendix E to 10 C.F.R. Part 50). In the notice that accom-
panied the proposed Amendment and which appeared in the Federal Register
(FR, page 37473, August 23, 1978), the Commission noted in the Supple-
mentary Information that:

The principal aspects of the NRC sta/f review for

-
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emergency planning includes the protections of persons
within the exclusion area, the onsite emergency response
organization, the protection of the public beyond the
exclusion area and the connection between the facilities
plan and that of the offsite emergency response organi-
zation consisting of local, State and Federal agencies.
These reviews are part of the safety review of each
application. These matters may also be considered in
identifying any potential emergency planninj advan-
tages or disadvantages of particular sites as part of

the NEPA cost/benefit analysis df alternate sites.

-~

The staff has therefore prepared an analysis with the objective of iden-

tifying "any potential emergency nlanning advantages or disadvantages
of particular sites." This analysis will be presented as a separate piece

of supplemental testimony at a later time in this proceeding, and will

consider the maximum number of persons ‘~ the vicinity of each of the

sites.

Q. In order to illustrate the difference between the staff's "expected

value" analysis and his "maximum risk" analysis, Professor Herr has pre-
sented an axample in Figure 2 of his testimony of two hypothetical sites
having equal numbers of ponulation but different spatial configuration.

Do you have any comments on this illustration?
A. Professor Herr has shown two hypothetical sites, one with tﬁe popu-

lation uniformly distributed (Site A) and one with all of the population

1138 033
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1 |, concentrated in one western section (Site B). Professor Herr states that
2 | tne population risk would be identical in both cases using the staff's
3 | method but in actuality the "maximum risk" is much greater for Site B in
4 | the event of a major accident coupled with a westward wind. :
5 | We believe Professor Herr has confused risk with worst :ase consequences
v 6 | and that his example can be used to illustrate the difference between risk
> 7 | as defined by the staff (probability times conseauences) and risk as en-
- 8 | visioned by Professor Herr. For reference, the two hypothetical sites
9 | are show below.
10
n
12
13
14
15
16
17
18
- :
o ;: BOPULATION =16 POPLATION & T4
: 21 ~ :
22 | In Site A we have placed two units of population in each of eight sectors;
23 | i.e., distributed the population uniformly. In Site B we have placed
24 | all 16 units of population in one western sector. (We ha.e changed the
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population values slightly from Professor Herr's example for ease of com-
putation but basically cur example is identical to Professor Herr's.)

Now let us assume that (1) the probability of an accident occurring is

the same at both sites, (2) the population is all located at the same dis-
tance from the reactor, (3) the wind is uniformly distributed at both sites,
end (4) all other factors are equal. In our evaluation we would say that
the risk of exposure %o the population is eguivalent at both sitez. This

can 2 shewn mathematically as follows:

Risk = Probability x Consequences

»

where probability is repregented by the annual frequency the wind blows -

toward a given sector (1/8 or .125) and consequences are represented by

the number of people in a given sector. For Site A, sunming over all

eight sectors. .

Risk A = (.125)(2) - (.125)(2) + (.125)(2) + (.125)(2) + (.125)(2)'+
(.1e5)(2) + (.125)(2) + (.125)(2)

Risk A = 2

For Site B, summing over all eight sectors:

Risk B = (.125)(16) + (.125)(0) + (.125)(0) + (.125)(0) + (.125)(0) +
~ (.125)(0) + (.125)(0) + (.125)(0)

Risk B = 2

Therefore, the risk to the population of a serious accident at the two

sites, as defined by the staff, is equal.

-~

——— v — -y~ ’_—.- LN S e S —— ————-—




b

w 0O N OO O s W

10
n
12
13
14
15
16
17
18
19
20
21

23
24

Professor Herr would say that the "maximum risk" of an accident, assuming
a westward wind, is much greater at Site B (.125 x 16 = 2) than it is
at Site A (.125 x 2 = .250). We submit that what Professor Herr has illus-

trated is that the consequences at Site B would be much worse than at

Site A if the accident occurred with a westward wind. In this regard,

we agree with Professor Herr. However, the risk, as we have demonstrated,
is the same at both Sites A and B. The risk at Site B would only be

much greater than at Site A if the wind blew toward the population con-
centration sector with a much greater frequency of occurrence than toward

the other seven sectors.

0. Professor Herr states that the population distribution around the”
Rocky Point site is extraordinarily uneven by radial sector and that in
some sectors {e.g., the marthwest and enytheast sectors) the.population
density is nearly four times higher than the population density quideline
values given in Regulatory Guide 4.7. Is this a proper app.ication of the
popuiat ion density guidelines?
A. No. The population density quideline values given in Regulatory Guide
4.7 are intended to be used in conjunction with cumulative population density,
that is, average population densit.. They are not to be used tr draw
conclusions regarding individual high population density sectors. The
staff was aware in the development of the populatinn guidelines that there
would be sectors or concentrations of population within the radius of

interest that would have much higher densities than the average. If the

“‘objective was to examine the populations in these high density pockets,

-

PP N ——— | ———————— —— v — o———— " — pa—




W 0 N O v & W N -

N N N N od ad il ol el b

17 -

dif :rent guideline criteria would have been developed.

Professor Herr also states that the consequences of a major accident in
the summertime with a wind toward the southeast would be to place at

risk a population more than doublz the population indicated by the guide-
line values of Regulatory Guide 4.7. We would like to reiterate that the
population density guideline values of the guide are not intended to be used
for emergency planning purposes and that in developing emergency response
procedures the actual population distribution is used.

qQ. Professor Herr has discussed traffic problsms associated with a
pnssible evacuation of the area around the plant together with a possible
evacu~tion of Cape Cod. Do you have any comments? o~
A. Yes, but they will be set forth in the Staff's testimony relating
to emergency planning.

Q. Does this complete your testimony?

A. Yes.
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