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: ust 31, 1983
UNITED STATES OF AMERICA g ;

NUCLEAR REGULATOBRY GOHHISSION&, P -6 M1 07

Glenn 0. Bright Lt
Dr, Jameg H., Carperter
James L. Xelley, Chairman

In the Matter of 2
Dockets 50.400 OL

CAROLINA POWER AND LIGHT CO. gt al. ) 50-401 OL

(Shearon Harris Nuclear Power Plant
Units 1 and 2) prrmE— § ASLBP Ro. 82&68-01

JCINT INTERVENC2S! RUSPONSE TO AF PLICANTS!
INTERROGATORIES OF 6-30-83

This resvonse i1s filed (and will be hand-delivered to CP:L
legal dent ir Raleigh, E. Carrow or S. Flynn) under an order we are

advised by telerhone has been 1ssued requiring filing of same 8.31-83,
Samanthe Flvnn was informed of the Wed 8-31-83 pm deliverr date 8.29.8013,
ANSYERS TO GENERALI INTERCGATORIES of 6-30-83

1(a). Response was prepared by Wells Eddleman and Travis Pawvne.
If other individuzls are contacted for purpose of answering these
interrogetories (unlikely due to verv tight resporse schedule of 8-2%),
we will answe» or object at the point info provided br such verson 1s used

() See (a); (c) See (a) ebove; absent & showling of Aprlicants!
inebility to obtalin facts or opinions on the same subject br othe» means,
Joint Intervenors believe this informat’on i1s irrelevant,

2(«) All known info for such will be sup~nlied., Please rote we
do not possess most of the documents clted previously o= heve., Most
o® thls info 1s NOT in the flles of Wells Eddlemar (that stutement In

yave A o™ + 4,' |
Travis Peyne's letter of B8-16-83 to the Boend was a mt sunderstanding).
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(b) See specific responses., We may cite another resnonse which
gives all the info we have, rather than retyve i1t all, in view of
the fast resnonse reculred B-2,-83 by the Board,

3(a) UNC Health Sciences Library, Chapel HI1l, KC.(bgoecific

documents avallable therefrom are cited where referred to,

SPECIFIC INTE®RQGATORY RES®CNSES
II-51(a) These are in the record of the July 1982 sveclal
prehearing conference held in thls case, You car look the= up
a8 easlly as we can; Wells Eddleman has not located a 1ist now,
Ther ere the ones Joint II esuperseded.

(b) Wells Eddleman does riot possese the Informetinon In the form
requested; neither does Travls Pswyne; &s to CCNC and CEAYGEZELP,
we don't know now. We presume vou mean each interveror, not
Joint Intevvenors, since the originel contentlorc were not formuleated
jeintly.

(¢) Not anplicable. See (a) end (b) abbve. The references cited
tn Jo'nt II are resnmonsive to th!s Interrogatory but vou already
possess them; they have been amplifled in resronse to past irterrcgatonrles
by Ap~licants which vou also X possess.

(d) Not an»nlicable. See (&),(b) and (c) above.

11-52(a). Please read the contention, You ask orly about
each distinct reason "provided in Joint Contentlion I1".

(b) See I1I-56,58 and 59 below; see basls of Eddlemsn 37, S-14-02;
we do not possess this information tn the form recues*ed end 1t 1s
burdensome to dig it out of massess of documents, many o” which we
do not possess. However, one additional document 1e Radlat’or and
Human Health, by Gofman, 1681, which we have clted extensivelw,

Others are the MSK studles, fofman's owr aralvsis of tre MSK detn

sublished in Eeclth Physics (cite not located now bv W.E.) See I1-%h

below for some of the MSK studles (nt least one, Hanford 2, not loeated
yet in libraries or our documents).
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See also, by Alice M Stewart: Cancer Effects of Low Level
Radiation, NY State Jofjjel of Medicine 80(1) 32-35 (1970)
and at 137-145 in Advances in Medicel Oncology Research end Educst!onr

Volume 1: Carcinogenesis. This book 1s the 12th internaticonal
cancer congress oroceedings edited by GP Margison, publighed by
Pergamon Press, Oxford (England) 1979; and article "On Cancer and
Radiation™, Bulletin of the Atomic Sclentists 36(9):60 (1920).
We also refer you to Gofman's reanalysis of the Mencuso
Hanford data, a2lso published in Heelth hysics (cite not accessible;
we bellieve vou can find in the indexes to HP as eas!ly &s we ca&n),
There is & note on an unnublished work of Stewa»t's in an
article by GB Kutchinson, Health Physics 37:207 (1979) but we

have not examined the unnublished work,
See also KZ Morgan, Cencer and Low-Level Ionizing Radlatlon,

Bull. At. Sel. 34(7):30-L1 and J. Rotblat's article
tmmediately following 1t (3L(7):h2- ) end Momgan's corvectlion
Bull.At.Sci. 3L (10) at S8.

See also Kneale, Stewant and Mancuso: JAEA Svmmosium on
the Late Biclogiczl Effects of Io;izing Redlet!eor (Vierma 1977)
(best reference we have).

11-55(a) We do not have the information in the form
requested: One source (found later during checking of sources
for these resvonses ) is KZ Mowrgan, Am Industricl HEvglene Jourrel,
36(8) at 570 (197%). This irformation i{s orlv tengentielly
relevent to the definitlion of latency rerfod given in our
response to II-3 or 5-16-83,

(b) The information is not avaeilable in the form reruested.
Wells Eddleman did not make specific notes on 1t but recalled the

tnformatior and used it in orevaring the dra~t £-16 vresmnorse, 3ee
above for cite of & source found later, We belleve the erswew Tcu




uote on neges 6-7 of your =30 interrogatories re latency

pertod 1s common knowledge !n health stetlstlics,

7156, Please first lock &t the resrvorses of Wells Eddlemzar
re 378 (1st and seccnd rounds) referenced (as to 1lst round) Ir
response to II-2(a). We refer to The Kuclear Worker ard Ionizirg
Radiation , see resmonse t« I1-8, end to Bertell's article in

the Jougrexrnal of Surgical Oncology, 9:279 (1977

~——

ir 37B resnonses The second round resmonses ON glve some
fuller cites. We belleve you can lock un the ‘rformatior es eecs'ly
as we can, end we are pressed for time.
11-57. The "fallure to echieve full v tential” 1s a form of
genetlc e ge we use the term in resvonse to IJ=G, We thirk
1+ wae nut forward by hE. Mullxer, Nobel Prize-winrer for work
on X-ra<w induced mutaticns, but C r't £find the cite., The concent
1s thet cdue to genetic damege (e.g. from redigtion)(for ich there
| 1s tL.reshiold == Muller's exveriments established this), the
organi carnot function es well es 1f 1t hadn't beern demeged.
Since menv achicvements of organisms are curuls texaxrive and deverd
on irteract’sn of many genes, genetic damage ternds to 1limit these
ach.l erts, end thus the full rotentlal for, €.g., intelligence,
Leclth, well-belng, ohvsicel fitness, efficlent orerstion, resistirg
disease, etc, Damage to genes which, e.g. (following the 1ist
*r the pr * oue serter (.", redu e« the abilitw 6f the bra'r ¢ £ Anr
conNne t' v e or Nroc " S"ﬁn'i‘ 2l orm t"v'\l raec #}._ :>';‘~,.
of the bodv to fully on end meintein 1+=elf, or reduces the
111ty to function &s well as rossible e.g. ir digestion, rerv
i ] - harvmoare halarces i " ¢ T orment miiae ¢ Aevalorran®
- . L w VA ’ Al : VB LGSR LN - ’ “/ - i L | . e -t v al .
or other more btle asnects, which e.gl througt minor damage t
shaping of bores or attachment of muscles or reductfen of muscle or
card‘ovasculaer function or increased allergles or ! ab?l4ty tO




wbe-
heal or repalr damage (reducing physical fitness, which then
mekes many other diseases and problems more likely, and reduces
the body's overalll cepaclity), impeirs efficient enzwme processes,
or orderly and coordinated functiorning o the body's many
interrelated binldgical systems (reducing efficliencr), or imngirs
the dvelopment or function o the immune svstem, reducirg the abilitw
to resist disease.

Since these fallures to reach full potential ave wendom if
caused by radietion (provided exnosure to »adisztion sources were
random), their effect i1s most insldious because it is extrerelr
difficult to detect them, They "look" Jjust like anr of the o»dinary
conditions or minor infirmities mery peorle have, yet they are
caused by radiatlon damage.

We will supnlement this answer» wrer we locate the clte.
Linus Pauling has also mentioned this effect, we belleve, but we

likewise have no tite on that accessibdle,

I11-58, Bross, IDJ with Viadana and Pickren, Caccade Theory

of Metasteses and its Clinicel Imrlicatl!ons, Proc. Am. Assn. Cancer
Pesearch 16(Mar):l, 1975 (see € .so, same authors, not as w»elsted
we thirk, though we have rot reviewed: Genevrallzed Metastases
Occuring Directly from Primarv, J, Chron Diseeses 28(2):1L6-59 ('75),
and Metadx¥txstatic spread of Myelomes and Leukemiss In Men,
Virctows Archiv Abtellung (German) 365(2):21 (197F5).

Bross with Natarz ja,N, Geretic Damage from Diagrostic Redlatior,
JAMA 237 (22) 2399-2401. Same authors, Exposure of elthe= parert to
Diagnostic Rad'ation Prior to Concentlon Produces Serlous Geretlic
Damzge in the Child, Proc. Am. Assn, Cancdr Reseanch 18 (March):l, 1977

. .. &a
Broes alone, letter or Heeclth Hazrd of Nucleesr Powew,

A"ericav Sclentist 65(1):16, 1977.
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See also letter in Science, 195(L4282) 933-93L, 1977, bv Bross,
The Coming Battle.

Bross, Dose Resnonse Relationship in Radiogencl Breast Canc_er,
J. Natl Cancer Institute 60(L) 727-728 (letter) 1978. See also
B ross, T Nemoto et al (other suthors not noted by WE) Differences
in Breast Cancer Between Javan and US, J KNat Cancer (Inst) BE(2):
193-197, 1977. See also (ref 1978 letter JNCI above in this neragranh)
viedena, E: Oncology 3 5:87,11L (1978) and Froc., Am. Assn, Cancer
Research 16:2 (1977)

Bross IDJ, Ball & Falen, Dosege Resnonse Curve for the One Pad
Renge =-- Adult Risks from Diagnostic Radlation. An. J. Pudlic
Eeelth 69(2) 130-136. See also Proc. Am Assn Cancer Pes 20(kMer) L, '79.

Bross alone, Protection of Public Health vs. Radiat!or Hazands,
letter, Am. J. Public Healtk 69(€) 609-610, 19753 Yuclear Wastes
(letter) KY State Joupmnal of Medicine 80:11):1hL, 1980.

Eealth Effects of Particulate Pollution: Rearrraising the
Evidence, Am J. Epidemmiol (best cite aveileble), by Bross.

Reassessment of Radist’on Hazerds: Can Eealth Physics Keep Up?
letter, Health Physics 38(3) 429-L30

Bross with Natareja, N, Cumulatlive Genetic Damage in Children
Exrosed to Preconcertifon end Intrsuterine RPadfatiorn, Inv, Radiclogy
15(1)52-6L and letter ditto p.b7

Bross, Low-Dose Radiat’on & Leukemia, New Englarnd J. Med tr,
303(L):815, 198,

Bross, Background Radlatfon Paradoxes, letter, Health Physics
40€1):127-128 end 3 refs therein.

Bross, letter, Low Dose Radiatfon Restudr Challenged, Am J
public Health 72 (11):1300,1301, 1981

Bross & Driscoll, DL, Data on Lung Cancer In Radtat’on Workers, 1ltr,



8«
J. Royal Soclety (Med) 75(10):828, 1982 and L references therelin.
Bross & Driscoll DI, Yale J. Blo. Med s4(5) 317-328, cited
to vou already.
See also re statistics, Amerlican statistician 36(3):218,
37:12 and 37:1, and 30:171, ell by Bross or referring to hir.
where a single page citatlon 1s given above, the entire
article is referenced but the lest vage 1s ret known pe~ notes
now available. The last nage rumber cen be found in the article cited.
11-59: re II-10 see Morgan's box on genetic damage in
the 1978 Bulletin of the Atomic Sclentists article cited abeve
(Cancer & Lowilevel Ionizing Redlation). Morgen m hes also
pronosed (we have nc cite avallable) persons past childhearing
age or who intend to Lave no more childrer shnuld be do’rg the
redation-exrosing work in the nuclear ‘ndustrvy, e.g. Jumning
trte steam generators for me’ntenance, insrecti~n & venalr.

17-18: See also article cited above; See also "Sugzested
Reduct?lon of Permissible Exnosure to Plutonium and other
Tpapsuraniun Elements", AM IND EVGITNEE JOURFAL 36(8)847-575, 197°
Kote vage 567's comment "There were times when some of rv associetes
were demoted or lost thelr fobs because they refused to vield to
prescures-tc lower our standerds or cormmomise” (to allow) "unsafe
conditions". Entire article 1s resnonsive, See 2lso Reducing
Patient Exrcsure to Ionlzing padiaticn = Renlw,Am, Ind. Hyvglerme J.
37(11) 66k-668 end 13 references theretn; Radlatfon-Induced
Eealth Effects, Sclence 195 (4.2.76):3kk, 1977 letter; Kow Danpewous
1s Low Level Radietlon, New Sclentist £2(1149):18-21, 1979;
cancer & Low Level Ionlzing Radlation =- Whot 1s the wisurderstanding

a1l About? Bull. At. Scl 35(2):56-58; Risk Assessment of Ew-osure
To Ionizing Radiation -- M trer View, Trans Am Nuclear Soc ?""’(Ji;g._)iﬁjl, e
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11-60. In addition to Translation 520, the documents and
studles referenced therein (which vou can look uv as easily as
we canj much data from them is reproduced in Trens., 520), we
cite: washington Post 11/11/79 pege Bl "A New German Study
Chellenges the NPC's Assurances"; LEAF M!nnesota Study bv Charles
W. Huver, Ph.D. (Land Educat’onal Assoclates Fourdatlon, 3368
Oak Ave, Stevens Point, WI S54LB1); LEAF Wisconsin studv, Methodclogles
for the Studr of Low-Level Radlatfon In the Midwest, LEALF, 197°,
by G.A. Dixon, Naom! Jacobson and George IJ Dixon PhD, Johr Gofman
¥3, ®hD, consultant; Morganr, K2, "Surrested Reduct!on of Permissible
Exrosure to Plutonium and other mansurankzium Elements" cited on p.P
tn full, pr 5A7-575; alsc studies of nrlutcnium urtake around
Rocky Flats br Cargl Joknson (formerly with Jeffersbn Co. Heelth Dent,
Lakewood, Colo.) (no better clte row avallable), Joserh Lwon studw
o® childrer exncsed to nucleaw weeprrns K fallot (U. Utal. College
of Medlclne, best cite avallable); H. Caldicott, Nuclesr Medness;

E.J. Sternglass, PH.D., Secret Fallout., See also Gofman, Racdlet’on

ard Humen Health,S39-43,5Lh-L6,42=L5.
11-61. We heve not vet loceted these studles In o~iginals,

We will surrlement when we have., See BETR-III as vefevenced 1
resnenee to 1I1=22.

11-62. AST™ Special Tecknfcel Publication 732 (1¢°1) C.Arany!,
DE Gardne», and J. Lewtas hulsingh, Evaluefinn o Potential
Inkalation Hazard of Particulate Siliiioiz—glwpounds br
1n Vitro Rabbit Alveolar Macrorhage Tests -- A~rlicatien to Industw!al
pPerticulates Containing Hazrdous Imrurities (hegine n 1P, whole

article 1s cited here), See also cites for Eddlemsn Br, £-20-°3,

and perhans 5-1:-82 slso; C. Aranyl, FJ Millew, S Andres, ® Ehrlich,
J Ferters, DE Gerdner, MD Waters, Environmental Research 20:1L-23, 1979



e]0=
"Cytotoxicity © Rxkkix Alveolar Macrorhages of Trace Metals
Adsorbed on Fly Ash"; NE Garrett, JA Campbell and HF Steclk,
MD Waters, = J. Lewtas
Env. Research 2L, 356-376, 1981, "The Utllizat'ocn of the Rabblt
Alveolzr Macrophage and Crhinese hamster Qvary Cell for Evelucticen
of the Toxicitr of Particulate leterlals: II., Partlcles fronm
3 There may be relevant !nfo in Pulmonary
Coel-Related Processes." Toxicology of Resnireble Particles, ed,
Chas. Sende»s, PT Cross, G. Dangle, J. Maha“fev, USDOE, 1900,
I1-63, Sece NRC translation f C for a decert surmary cf
the studles. There are such a mass of studles or reactivitr of
rad’oruclide forms used irn concentratf~r studies (uotake, b'o=-
concentration, absorpticn, etc) that it 1s 1rmmossidle Tor us
to 11st then witrhout undertaking extensive resenrch. We will
supnlement to the extent we locute further studles without making
a sneclal research effort.
which other
Il lL{a) We don't know regulatorr guldes de
use radfonuclide concentret’or models us!ng less, wather than more,
reactive forme of radionuclides. Our review of other NRC weg. gu’des
1s nct commlete., €ee resrorse to (b) below: we thirk they all do
(b) We believe, based on Wasl.ingtorn Post 11711 775 erticle cited adbove
(see II-60, p.9) that all N®C models ‘nvolve this fault to sowe
extert, based on KRC's adnission Iin that article that such 1= the case.
However, we have not tracked down all the reg culdes and enslyrzed
211 of them., Our fallure tc mention 2 veg. guldd heve does not
mean that Joint Intervenors fa!l tc challenge 1t, o~ agree witi 1t,
We will supplement when we get more Informaticrn,
1I1-65(a) We ere uncerta!n wiilch sneclific conclusfones Tou
are referring to in those renorts. The cueet’cn s vague., ICRP

Las »ublished quite & large rumber of rerorts, Which USCEAR do

your mean, e.g. 1972, 1977, 1982, etc?

wWhere we cite tr.ose memorts or narts of them, Including
dissenting comments, we egree with what we cite, We have rot
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as Joint Intervenors or individually "weighed" all the conclusions
of a1l these bodies, and we object to a auestlon so vague, esking
us ir effect to examine and weligh evervy conclusion of all those
bodies, BEIR-III, ICRP and UNSCEAR.

(b) It isn't "roneX" Please look at resnorse to (a) and
our other resvonses in this and nast resnmonse sets, and documents
referenced in then.

II1-66. Gofman, Radilat!on and Human Health (1981), see

entire book, but most nerticularly Chanters 21,22,20,17,16,15,13,14,5,4

1 and 2. Caldicott, specific cite not avallable, see Kucliear Madness;

We also rely on the 1l-=!llion-year vertod for increased »adlo-
toxicity of products of the nuclear fuel cvcle (comrared to leaving
the uranium ore in the ground) cited by TH Pigford In Jen 1982
Nuclear Safetv, as calculated by Prof, B.L. Cohen, U, =ittsburgh;
and on thre studies of C. Kenford es cited end sumerized in
"against the Deminimus (sic) Theory and ATAB=-F09" in the Pertins,

Seyvved Mav & 1994 fn,, ”Su‘qb o dudsc
Horrls, etc, W2C radon nroceeding. No bettex cdve 14 dyatiable now.

by

1I1-67. Eddlemen 373 includes pa’n and suffering. Eddleman :
378 concentrates on the uhderestimate *not onlv of cancer but of
& Lost of othe» diseases™ and cesuses of death. Joint II mer include
these . la*ter i1ssues if vou vead 1t broadlr, since thevw
are somatic and genetlic effects. When you ask us to give an accurate
est‘mate of "the heelth effects" of nuclear radilatlon, we'll *nclude
what we think is the best estimete, not fust in terms of Joint 11,
so that may have confused you. Ap~licante are not known to us for

1€ bot: Joint II and Eddleman 37B

reading contentlons broadly. Even rea%mbroadlr, the valr end suffering

{ssue does not overlap. Read as ther are written, Joint 1II concertrates

more on cancers and genetic effects; 37B on 2tre» diseases and cauces
A 24V
of death bes!des cancer, and on paln and suffering assoclated with

“ .’ﬁ" ”
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cancer and these other diseases and causes of death. The "elements"
of Eddleman 37B, we are not sure whet you meen, but have tried to
answer as to the extent of overlan of the two contentions, which
1s what we think vou are esking abcut,

11-68, Yes. Intervenor Eddleman is stronglv onnosed to such
consolidation, Joint Intervenors &re gsatisfied to leave the content’ons
separate so as not to further complicate the cese, We rote that
Aprlicants refused to stipulate to 37B when they dld stinulate to
Joint II, so the issues and bas’s must be different ir rour view,

We see no useful purpose to be gserved by consclidating the two
contentiors row, and Eddleman believes that the comnlicetlons of
having to work through the other Joint Intervero=s would be

burdensome to him concernirg 37B.

I hereby affirmx thet the above resnonses were yrenared br
me and Travis Pawvne, Atty for Kudzu Alliance, and are true and

corvect to the best of =y present krowledge and bellef,

T4s 31 da~ of August, 15813

PRODUCTICN OF DOCTIENTS: Many of the documents cited above,
are not in nossess’sn of anr of Joint Intenvenors to =7 knnowledge.
Those we possess, wWe w!ll produce, if CP&L wtll call me at
919-383-64602 days or 919-2%6-3076 before 10 am to arvance &
mutuelly egreeable place to sroduce them., Others ave in the

UNC#Chanel Emill Health Sclences Librarv, Some, as noted, ave

not located and would be produced 1if located in our =nssession,




