ENVIRONMENTAL COALITION ON NUCLEAR POWER

Co-Directors. Mr. Gaorge Boomsma-R. D, #1, Peach Bottom, Pa, 17663 717 543-2826
Dr. Judith Johrsrud—433 Orlando Avenue, State Colleges, Pa. 16801 814.237-3900

2l Cectober 19279

Direc .or

Division of Yiaste llanagement

U.3. liuclear legulatory Commission
“ashington, D.C. 20555

Dear !Madame or Sir:

nclosed are my comments on lURZ3-05'1, These comments are
voluminous, but this is an unfortunate necessity because of the
largs number of misinterprotations and misstatements of fact coa-
tained ia the Draft Qeport and the zlaring omissions from the Dralt
Revort.

T trust these comments, with the three attachment=, will be
reoroduced in their entirety in the Final 2eport. Full reproduction
of comments in the Final Report, °rith the as-ociated resvonse, is a
mich more satisfactory approach than {o reoroduce gelected portions
of certain comments but only after thos2 comments have been snoothed
and averaged and sanitized by the M3 5taff and homogenizad wita the
associated responses of the Staff., I trust that tha former procedure
will be utilized for the Final GZI3 Zeoort.
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. Introduction

In the Draft Stotenent on 14llin~, the I2C ~ronsly undesestincies prdi~tion

exmocurn inforation by ereating the irnroncion thet Lhe ermomure of 412 wi)lie

fron nrendiv: rilling netivitins and its aftermasia ermces only minin:l h-alth owobt®--=,

This eccnelusion of the Dooft GIIS is recched cnly oy endrerz monipvleifens rad din-
torticns of dats and inforraiion. It is trily unfortinate tast the ITC Ttaff, vhic::
i3 chomred Uy Low with the nrotection of the hz2lilx and sale®r of the -udlie,
conscionsly hes chozen o i-more itn ctatutory oblisziions o0 o5 to »»2~ota2 nucle-=
petrar, the diztiest and most insidiovs of all zources of el-ctricity, cme for whic
the beneflits sre vnnececsexy and the costs in $2=ms of additional huwien danths ond
edditional huren dicery will o on for 25 lonz 23 4here are humena on e-rih,

The princry focus of these corments will e unon the szdiolozicsl scnmects of
this Draft Stcionmi. Since the details of ke =23iological discussions in the
Draft are conteined mostly in inmendices C and G, %hese cocmantis a-e dizecged
prinarily, troush not exclusively, at these .pnendincs, !

ilain J2omoxrt-Ov-—a—

1. Eaving rcad the annendices to this repont fi=si, I on ennelled 2t the Cwnewy,
It cecns that nothing a% 2ll has been lerzmed oo fhe unfortunate exmyesic .cos with
VAST-1LC0, ecalled the Rasmussin Report. As many nunbers vhich sppear iIn tho
Surmezy tables get condenzed from th- text oxd ~openfices, 2 stranpe thing

hacpens: the confidence linits, or unceztoinsy 1init3, grelfaclly discnseer. Thic
is a process widch I czll Rasmuscenizaticn., i3 -~-ocess is nexbiculasds

evident in tire diccuscion of hizalth effecis, 2 eunicmisa zor rrecotura featu. dove
unccrieinty oznds vhich may emount to o factcr o:r 1IC or rmoze nove vaes comnletely
dicccrded. orse yet, es descoibed Yy cormen e

S on Jppendin G, the Tevoxt
cericucly underestizates the munbess of premaiure degtis, o-r thi
~

ebtls, i this soss =
estirelion of e concer ( ond other) dezths -r-iuced Sy ths Zoont end of e Duel
cyele the KRC apparantly hopes do =zite fic sexizusly ifmadecmszie, ston--rn monsdial
zeadves seen secentsble. IT i3 very distusting to cee the successor aozc: to
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Wit Lowy wWalel 1Utell shicved uliter disdein for woominvc: i1l $allin-s, Sallonsis
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in e sene footstons, vepesting the nistel:zs of YaST Yeart, only o 4 ose nasngise
ccole, using tiie force of govermnant 4o @ nousa <has cnly mini=zl gnd inesncorucntise

- VY - 4 -~ - P o, - A - 2o~ - - -
preccontions axe tal:en to prevent future proisitiuss desths foom the rill 4-4) Inon 38t ec.

2, In the ‘‘azhin-ton Poszt, Cctober 18, 1079, so-3 1 13, o shoxt axtlels sgread
a2dout Duransa, Colexzdo, "cite of & lase pile of ummnivem =21 seflin=g.* It 13
reportad thoat “one of tue hospitals in the eity o2 12,070, ched 251 eaces of 1vn~

- n = 3 " E & - -~ -~ - .
anelr diarnozed in the lact 15 years. « o o 2 oi%y tha ci-e of Duran~o :ovld Be

o ~ S 7 2 4 - Qe oe Raads % *y -~ -
eznacted to have GO czzas of lung cencer duxins~ fhied namiod, toead on $ha notional

evexage.” OF eovrss, 2 resh of denials i1l wnfoutsdls fasis Swom 4he gy Sofati=-
$0 tin elddtudc, zoglel noliewn, caelidns ohits, slosins hehits, ooiin- '::-'::'_71;*., or
vastever, “0 eplefn ooy those 177 oot eemran lzndliz, (e hundred snd seventse
geven coneer éoeths in 15 yeors io sbout 12 censest o2 yooz. Some ides o 4ha
pemiitode of the mdarestination in the Drafs ¢.t t2 com o coeing 4ods crnces
rate o Table 6 videh lists the Realdh offests (dasduc) o= Lo antiwa 17
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(Tt 6.16) is coaveniently nloced by the INC Z8aff in a cnorsalyr nocietn” smps
“0 o2 to extificizlly reduee the pepulation 2t =i3's, Cn the ofher oed i il
gicnz Mwing netive one-ction pre rich hirlas 4hem 4hana feen oo il A

ou phendons -
riles, meh oo the one at Dnron-n, %0 the L0 fagtors tond %o gersenste faw 2o
other, This vnfortunsts sitintion in the »enl wwld aday rmist =au - o nd
the maconscinacly feeble consolation o0ffered to Mitmira censvptions T the 30
(page 20).
If d~zredntion or failure of ianlstisn of ~i11 teilines
were U0 oceur, it would not lead 4o caianire-hic w»ediaticn
effects. There would be ammle tinme %2 42lie corroctive astinsm,

It shmald hero be observed that isolation hos sver t2lion nlaece in Dusenm, =2
a2t e aile vn4 only sextially stabilized, onlr comevhat veducins =2lzm emizzia-:,

(See Table 2.1.) The IIRC should explain exrctly 2o'r 2eny lives =ust =2 lost H:if:=:

the resl mornitude of the nroblen is recosnizad and "corwective acticm" 21l i 4w,
vcins the present day nractices of the IMC itz2lf =3 an mearle.

v

3. The entire dxoft should be rewmitien %o »2flect the resl ranges anf vngesiinsiss
in concer, other nromature death and conetic =izt estinctors, madiornuclide 4u-=z:-
coeflicienis, ond dose convercicn factors 20 ih2 meslaw son con oz Wive oo “azegl?
the full, unadvlierated ronrse of heslth effects. both chort end lony 4 (l2ms 4e—

the meaning of the full anplicabdle nericd of “omiciiy g STO0 RUEnive Il iea, | g
fin=l G7IZS can not be confined to Just those fer health offecis which ke 1T +wemiz
to roveel. The final GTIS must include 2ll hoslih effecis for the ~utl Pandzl 2
toxicity.

>

L. The discussion of dizposel nodes is incommleie ond misleadine, A% &%
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of the napse, »cference is nmade to "failure" evranss. & dic wesicn shoné
added exaining the consequences of both snors -4 leng tern (D) no=:

remilota=e feilures, as they have occusvad in 4=a 2238, tnd, 1L the Tuorm-
cencer cpidexic nentioned above i3 eny ennrole, 2-e 2rotebly 8till oscusmin~,

-d
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of ursniun »reduced, assuning o neice of w30 992 ~ovnd of Ux03. Zince the mo=ics

ey e i3
3 . . . . A Y » .. N - s - . 5 -
price is rmuch hizhier than 530 a sound and i 1ilt2ls 45 renmZeiste Cthilcprtahe ok KA .

~ - . - —

n E H N < .- -t - "~ —~d iy - -
Se Todle I 1ists cosis of liemative dizhosal =ofes ond 4the €95%3 23 £ mamsm=ses
"o

o 4 2 & i 2 2 .
futvre yezrs, there seerms litile sustiffcaticon oo $hin fi-uwe, othow tasnm &2 =2':2

the cosis of p=opox disnosal (thet is, newscment 2i-hesrl) of =il Wilinmg =22a3
aypesr nore ermensive by cormaricon,

6. Todle ) does not eppear to contain the sumc reriized for susvaillence and
nonitoring for horaver lons thece sre to be cormizi ouns.

T« The coparinzon of rill $eilin~g with astinicas an o05e 15 Suffrms Seom A semenie
erovnd of propic,  Trior to the very rocent DEgent D00 IDNYTns0, have 4hone ne- Lam
sevorzl reporis of sinormal birth defoets in coxioin counties in Colomsis -mian
contain :dll toilinse »fles? Prior 4o the irsirnse of the finsl GoI3; 43e IT2 et
chre™s the luns e~ncor neidence in 4he athew 2ts0ital 14 Droenmg, a2 s it~ tomags

-
incidcnen 40 Grond Junesion, cnd all ofher toruz afizecnt 49 o =il trolinns =ils,

2 . & ) — F ) 4 - W=l e 7 - - PR
~nelncing the toom of Zdceront, S.D., thore - -ile =huich does nat JOY 2ITRrD e
4
3

& . v 4 D oand ¥ o - 5 L i o Fite Ll ol oy - e | - - - -
0 02 seinovleded In foet exista. (.L SOV VAN LV QMIINUS, naving sl it oo sanemsa

17 a2 Mily, 1970.)

- — -l

Co Mo comslunion 4hot dees tuzial is frmmngiisal (s2z0 16) doos nat vo-oaz =2 s
Frorted b oy wenl evidence. Cost entinates =nd eormazisons Shoul: e amess faf
£ ¢hiz ind of siate~ont 13 to be rade. In 20iision, core digeussicn 00l s
included goncermin~ the offacts of éogn dizpesal on »rian releogzes over ile Loiia

Dpexiod of the wanies, ac in the cor—a-izen
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9. Tae rcluctrace of the IMC Stafl 1o ronelire Yhe benal _ ome
anl cocts of the rill tailin-~s portion of the nuclear Dol crele is unlszzosozis!
bat wcccentchle. To do o full cont raalysis weuld romirve 2 211, orsnm, o-nil
trcathiont W risicns nyoblen sie: -
zolely to the intervention of men. Instend, tie Drait =esoztis to Ao~
exfictence of the nroblen, assumins thet future lives ~re woth

iny lives (The Dursaco emorience offesa the herz for o

value humon 1ife nore then we do.), o inwvelsin~ slacisrs o+ morme other rvx:l
uletive or ecven ineginsry reoson to i-more tho -ooblen, The first H»inai-l:
rediation nrotection i3 that there shonld be ns wmosure without the ermissziiin

9 5 —

e comoensurate tenefit. (BTIR Rerort, n. 2). It zeens that the IRC iz --il

tis its boc!: on thais fundecental nrincinle ‘n oxder (o neolle things e-czizx
elr~ady flounderinm incrstwy. 2cecon end ratica2lity vonld sursest =
cor..lztion between the notential duration of tis prodlen and the longzrisy =7
pronesed solutions to the probles.

10. 1If the "concervatisu in sitins; and desi—m" nolicies of the St
represont the sore derree of consexvatisn sham in Jpaondin: G, then £
tions will nay 2n enormous tax to this gemexciicn's »xoflipate vse of s
genc=2ted electricity in the form of sicimess ond »ramatine :
rediosctivity atiritutable to the fuel cyele Se» sodeyr's ren
concervatisn are nere rhetoric and nhwenad-taviiis vnless there i3
evidence to surrort such statemento. ind if <he snforcsie

as stern and strict with ~—ill teilings nrobles:s 23

renczated, 2nd serious sefet:r violations at nuclaox

nillears already !mow the IMC will cover for tinz: 2.8

no tatier what the cost to human henlth end 2ives

-

iz now clecring the wvay for a restext of TI-1,

1l. ‘iIae offer of "public perticivation” in tirg =ill ligcensing nrocess <21l =ikl
edly nrove to be as tuech o1 & hoaxz, charade, and frand &3 is the reoegsor liszaing
process. aaere, of cource, everr comngreial »egncior llcanse romaest

- - . ~ o0 3 B " .- 4 : o 3
>oated, recaxdless of the incornetence of rencsscoent, incderaccics
A . N 4 . F o 2. ¥ reTYyTa - S pan o
struction, and oneration. Iy fact, the WMiI=2 enHerxienze ollsxs
? - 7 -
o &3 ] 3 & Y . oy L0 oy ptea -~ 2qd A Ay ITD $11
wvey the licencing systen wori:is, and the leasthis %0 walck 182 100 will

AN e e oe 4 2es kI adman =l n- S - oot
rrext ond ctrmie effective sublic pexticinets e %9 protscu Lae

Vearni O - R — e vmvee e

The Til«2 licen=ing vrocesding in 1577 '-as tho first in wvhich the full m=mitiiz ol
the radon emies-~ions and orojected health effecis *ere raised for incliuzis: in e
cort-benefit analysis, Th2t is-ue, 20d one other involwing the prodadiliTr =7 =
Cla~s 9 accident, remain unresolved as of this writing, but in the "senz:znce Iirszy,
verdict later"” tradition tynical of IIRC licensinz oroczedings, the TiI-2 rezzz:r weas
licensed to onerate anyvay, a2 rushed into rervice so Uihat The ovmers cIld lz2-
italize on tax oreaks in =nite of a rash of nechanical ilficwdiies, oni, o= =2k i,
1975, beg=n tie nation's woret reactor accice:nd, ~hiechr iz =iill in projTass, svaver

the =tory of the real il licanszing schen2 does not end there, In 8pril z:: (a7 of
1979, the participants in the origzinal Ti{I-2 licensing procseding, sheciiad o <=

accident, petitioned the NRC requesting, aswons otasr things, 2) to be infoomai of
any construction at THI-2 or modificztion of TI-2 or nodifications ol Iis sreralin:
license, and b) that public hearinzs be held prior %o 2y 2lterations ¢l I.Z2-I oo
chanzes in the operaling license or its techniczl specificatlons. Tze mazilt of
those recuests in ’pril and iy, 1972, was that ths 50 cut ofl those crijizn_ (ans

still fully sorticipating) TiI-2 Intervenors from any further information tn Zle¢

of any ¥ind, including all information about the constructiza aeltivitiss Jox sieer-Z

& arinasia

-

{the system desizned to nartially d-contaminate some of the leszser conizmizmsztzi vaiss

at Tid-2), and failed to nrovide these Intervensrs with even a copy of ii2 “Livircn-
mental !ssessment” of Ipicor-II and proposed chznzes in the operating licenss

3
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snecification~, OSome six moaths later, but only 2f%tar Zricor-II was E:u-l‘., and onlys
after the Comtis~ioners themselves had already azoroved and ordered i;*-".u:.t -
operation of Inicor-II, the MiC offered mersons hos2 interesss ...1~ht bs afl
a 2C-dry neriod to petition tll(‘ 12C for a public nearing, while the Zsicor-
vas being alloved to onerate! This is the "putlic sarticination” of th2 '7C in
action, It iz t1.ly '-seqte.xcc first, verdicti later," vith no effort 3'39::1 o cover
ud for the company that pervetrated t‘xe accidant and Yo protect that coxparny fron
the public whom the !liC is mandated to orotect,

12, Toble 6, li'te Table 6.15 and *poendix , must be rewritten to reflact the full
range of onen literalure values vhich go int o e2ch muber, In ‘.clditio':, sore

a..to..tton chould be paid to the real vworld, zuch a the Jursnjo excess ol lung

cancers, It ~ecm- incredible that the IMC 53ifl estinates that fewer cancers will o>
in a 107’ year neriod from 211 uranium millinz 4arouzh the year 20CJ ia tze eatire
Unitsd States then have already been observed in a single towa of 10,000 in 15 year:
from one partially ctabilized mill tailings pile.

13. Footnote (g) of Table 6 contains a statemeni with no factual basis whaizoever:

viz., the la=zt sentence. Since the dose converzion fzctor range for raden dav~iter:s
nentioned in the BYIR Report goes from 0,1 to 20 rais ver wLi (.aork:.nb ~svel ionth),
there is 2 range of variation of 200, not L 2s statzad.

1L, Cae subject miscing from this Draft is a czndid discussion of what ihe elf ct
would be on the future wranirm millinz industry of 2 set of regulations walch might
be sufficiently stringent to protect the public he221{h and safety, iuclu_‘:.:; a szrz:‘.
regulatory atnosohere where license suspensions of a few years duraiion =izht actue '~
result for serious infractions by licensees. Since tha mill tailinss *x'ao"oﬁ:.l;; [
be disnosed of safcly (oy deep disposal, as is rroposed for high level waste) and
pemanently, it cesms anoarent that the IRC 3 £a®? has decided, either esnscisusly oo
unconsciously, to conderm to pramature death some curreat lives and an umciowm bul
poteatially ecnormous nunber of future lives, for ths ~urpose of continuing o allow

2

2
the uranium millinz industry to operate in the manner to vhich it is accusicred,

Thie tradeoff is facilitated by the groes unieresiimation of the heaith cun-
seruences ot‘ radoa daushtar inhalation; bj the srooosed e 3t- a;::'.., ient ol ~hat suder-
ficizlly might aonear to be strict regu 10::, bub vhich ir lltj s only a seot
of very loo:.-e perfommance criteria cr ObJ c; -:es “ith no re a.. capabilisy or intenti:z
of being enforced or even implementsd; and by tie deliberate avoidance ¢f zny sud-
stantive and objective discussion of the oo.,o t:a.l for enorrous nunbers of prematur:

dezths ~nd genetic disorders far off into the fuiure. These natiers are, ol coursse,
at the heart of the whole issue, and they camnot D2 dimmisced or ireated lightll.
Cuestions which remzin unaddressed incluie:

(a) ‘hat would be the effect on urznim nining and milling and on the
public health and safety of recui-ing the deep dizvosal of al] nill
tailings, at a dooth of anvrexinaisly 2000 fest below the suricce
in bedded salt ue;o*i

(b) ¥hat would be the effect on tne iniustry and the public h2alih ani
safety of requiring t.al ngs discosal accor'v:.g to Mltarnative o,
i.e., fixing the taili ".gs m concrete (5 parts tailings % 1 sar
cenent)?

(e¢) “hat would be the effect on ihz in
sn.fetj of susnending the licanse o : .
Churchrock, .., for five yeare, ) 23 A resuls of the
licenzea's inability or unwillin-mecs to prevent the t= 1'”“"' “o....
dam failure which recently cau-2i coatemination of an imports:

-q

duster and the public health and
i {t2d luclear nill naar
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(d) Ynat would be the effect of including 2 monetizel value of
health effects for the full nerisd of tordicity (ising, for
ex>mole, the methodology of eoford in the T-2 or Perkins 1, 2,
and 1 reactor license oroceedings) o ac<ess the adecuacy of
alternative tailings disposal oztions?

(e) To what extaat is the IMC currently in the process of using its
pover as a governmental rejulatery ajency to enture that the nining
and milling of uranium procesds relativaly unhinderad? rere, a
comparison is in order betwveen the elloris of the AIC to encouraze
ursnium production during the 1750's through the nechanimm (2022
many others) of offering mining ccrpanies freedom from restrictive
mine air quality standards eand ths current ilIC elforts atl under-
estimation of health effects and neglect of lonz-term health
costs. The full and accurate estinmation of long-term health 2ifecls
and their costs should bz undertsizen if the GIIS is to serve ine
purpose of fully informing the public, as IEPA intended.

(£) Should not the ‘merican people be zivan the full details ol this
pending health iradeoff, with sudisrluzs, so ihal they can nzle an
inforned decision based on ths carmleis analysis of costs and
benefits, rather than a decision bzs2d on one-sided allegation
of nced for more 2lectricity acconpanied by omission of the full
health consequences?

Chaoter 2 - Hietorr

1. The trncated view of the uranium milling industiry discussed in this chapter
mentions ur-niun nining and the early prozren oI %he t3C to oifer a wide veriely
of encourazenmeats to uranium nining companies -nd4 millers. Jowever, this history
fails to mention the more unpleasant, and totzlly avoidable, experience involving
the coazcious, vwillful exposure of tiousands 22 weaniuya miners to high lavels of
radon and radon dauzhiers in improverly ventil=tisd werground mines. .dnsrs’
lives were traded, in effect, for higher profit nmariins (ano . her bonus Ior mining
comoonies). This exposure occurred in spite of the Jact that, even as nining
comnenced, radon had already bzen wmistazably ifentified as a potent carcinogen.
A dis~ussion of this subject would add a much nseded sergoective to trils eniirs
rhapter. The chanter also is lacking in that i1+ 22i1s to iniicate that t:2 'I0's

ana 1'2C's attenots to concezl the magnitude ol 22 long- term =aissions of radon

from the mill ta2ilings piles continue unabassi o this very day, and a7 de expected
to do so in the absence of appropriate corrective aciion.

Chaoter 2
1. The definitions of the kinds of ore reservs catesories on pages 3-L are rather
vacue, esnecially in the case of "Pgtential 2esourcaes.” I aptears as thouzn these
re~erves in catesor. s 2(b) and 2(c) are based almast entir2ly on hopes nd Lo the
Can any nrobability be atitached as Yo the 1ielizood that suca ~uantities of thes2

-

od ta
re-erves sctuslly do exist in the dollar cetecory listad in Todle 3=5, or are ths
Staffte e~timote= based exclurively udon uneiaootsble conjecture?

2, Footnote ¢ of Table 2.5 cuoter a -alue of 2,425,000 ton= of ore rersrves as
used for nlemainz our-oses. How vas this Jigura derived? The oraft also asseris
that this figure represents a "eonservative! T-lue, Jome iiscussion of how this
value is cons:rvative would be most interesting =nd very helpful.
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3. Pigure 3.2 shous data unly from 1978 on to ihe year 2000, It does not include
data for previous years for those aspects of the 4 :;s:r.,r vhich are shoem in this
Firure., In addition, it does not show the ursniz: r2-uirements of the 230 Gi(e)
of generating cavacity inich the Staff indicates I3 Co be azs2cted af'ter tae

year 2200. 's a result, this graph only shows 2 zmall portion of the tot~l
picturne vith resncct to wranium recuirenents. "o susgest that a second 3jrach

b2 included in the Final GUIIC reflectiny all availalle data for the j“’.:‘., fron,
say, 1960 tiwouzh 2030, including the data which tae Staff has already crovided.

Chapter &

l. ©On paze 5-10, the NRC excuses away what it co*sziers one irprobable death by
concluding thnt, should the death occur, its cause would be unrecognizable. “his
reasoning "ould justify murder by anyone clever 2n-uzh to leave no detecladle
traces on the corpse. Tradition has led ' estem n=n o0 regard a crime, such as
murder, ~2 being asszociated with the act of cermitiing the crine, “hether or not
the source of the crime is readily deltectable is unin o:‘tan‘:. and irrelevant,

[{)U’ \iljd) {t“’.t’,l
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1. The IMC 3%aff i35 ruilty of a seriona nisrazresentation on pazge 2, the
thir? and fourth full parssranhs, of this 'nnendix, vith regard to ezizsions
fron the mill t~ilinre piles. The nrimary radiati-n exposvre occurs due to
alnha nasticles, a form of high-LDT radisticon, 37 contrast, the ctatements
contained in thoze two narasraphs adoly to 2f-2-L17 radistions. As stated in
meRe L3, (1975) pages 11, 12,

...the relative biological effectiveness (RBE) of the
high-L7'' radiation must increase as %n2 dose decreases.
This has been !mown for many years. . . »

Similarly, as stated in the BFIR revort (inoendix C, ref. 2, page 88)

Hence, the RBE of high-LET radiations can be exvected to
increase watn decrease in tne cose znd cose rate.

wow.ere in the Draft are these importent corcets enuncizied. Instead, o3 in
the sbove referenced parsgrapk:s of the Dr2f%, the opposite Is suzgested. Zlco,
the possidble nunmerical increaces in the 22T 23 2 fanction of dose and cdose roie
mst be discussed throughout the final report In relation to all of the calculated
doses due to high-LET radiations.

2. The Draft (pege C-L) contains a brief discussion of the "Vorking Lerel llonth"
(*121) but contrins no discussion of the criticismc of the concent of the VIl whick
have eppeexed in the literature in relation to the actuzl dose delivernd. Thic
orission is simmificant because, as the Drafi I1is21l obaerves (PC-l;), measured
ralsn conccntzatisng 4o not veflent the inhalesion dose. Tor exarple, some
dizscussion of the problenm of redon danghter tuild-up in btuildinss should be inelul:l
to indicated the rolationships emong anbient fust levels, 2ir furncver rales,
chanzes in the VI, etc., in homes and tuildingzs, The discuszien of »edon inhalazi:m
on pezen G-5 and C-6 i3 in terns of redon comesnirzilons, rather then {he somevhert
rore cecaingfv)l teorm WWif, This section shculd be recast in tercs of 1. =nd
fractions thereof.

Aprendi:: T

1. The three nazts of [ppendix T are devoied -rimorily 4o mathemeiical molels
of ground voier contamination from mill talli=zs ponds (n2r2 Z1), veiher tasn %o
a discusainn of antusl field observaticrns, Sines uraniun nining 2nd nilling
hes cocurred in the Yest for a great meny resxe, it ia especially diszsppointing
to find 8o little discussion of the groun”’ waier ccntamination nproblens vaich
exiet (or do not exist) around active and inastive nills, “hat studies, If

enyr, have been conducted to mssess the pro™lex” I indeed nroblens nsve bem
ohaerved, sore indication of the repulatory szoney refpense, if =zny, on both
the state snd federsl levsls, should be included in the final GTIS.

=1¢) 4hat for the

2. In perticnlar, the Drcft report conclucez (-27e © 1ife

of a mill tzilin~a pond, ne rediun contemiratisn of srouni water is cpected.

It is by no meens clear wnether or not this cenelision is suanoricid by e:gseriencs
vhere ursnium nilling has teen place, Cna asmines thet o study of the

recent dan collarsa allovins the reles~e of larre quantitiss of conteninoted

wzter will be included in the Final GTIS.
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Aparndis G=1

l. On pare G-12, it ic ob-nrved that the erhel-ticn of rodon from mill 4~ilirm~:
pilce (all uoil,) i3 stronsly influenced by the rmoisturn content of tho 4-ili=-s
(/nd zoila). Yet vhen it conaz to the discussion of roden erhalaticn Swen

nntrizal onils in Anpendix 0, this effect of moisture is onitsed from the dicerziisn
end the ealculations. This inconsistency should be removad,

Annendix G-2

1. Drracrash C-2 of this !prendix containz a drief dispussion of the 2ncent
of the "envirenmertal doze cornitment” (*DC). 1I% is not clcz:‘, howeva=, Ivonm
thiz discuszion, oz from th2 nore comlete ore 5 trhe end of npendin C-5,
hov this ZDC wor'-c. Tince the IDC is for one "a**'¢ =11l o-eration, &cas this
represent the total impact of the mill? Does irnis cne yeer 20 zet misisliszé
by a2 factor of 15, for the assumed 15 yeor lifctize of %he nill?

The Final report should contain 2 thorouri: éizeussion cof how the 07 conecs-=
is arplied to 2 chronic radioactive release protlen like ralon from mill 4zili=-:
pilez.

Aovendi-: G-l

1. This Appendix containa a large nunmber of gro-as. Eawvever, the tinz neriod
cver vhichh the ground concentrations of uraniuz, thorium, 2né radium sccur
canno’ be discernad from these graphs.

2. The relationshio of Grephs G-4.7,-L.8, 9, =i.10 end -L.1) %0 t:s cusntizizs
of raterials relescsed fron the nodel 1111 as ce::r;2~* in Table 5.5 is unsclexs.

D> these Craphs and this Table renresent the sziz gueniities?

3. There does not anpear to be any discussion o eiiher the cuantity
rrocu cod annually by the thorium-230 and radiu=-225 by thesze dusts
nill or the persi-.ence of these emissionus., 4 discussion of the
b2 i~portant for cormpleteness.

@ DOLTS Vot.=

Anpendix G-3

l. In recent years, investir tors have develcnel a feor "luns models” 4o 4w
to caleulate dose conversion factors ror the lum~ to tae 2l-n2 particl: e By el g
raden doughiers. lione of these models created srecificell; for raden I:xujiater
doni:et:y are relerred to on rase G-il. Inste:i, relference is nade to =z "mass
averased lung" zodel and en ICRT lung model. The text melies no menticn 23 4o
how cither of thene codels compares to th al;h?-pe:ticle Jing sgaels ¢ hKov
&221lccble elihar model iz to alpha particle esissing Sust pizticles.
2o In addition, the GZIS should descride the offects uyon cxiticel 4io3:2c o
the lung of eac of the isotopes under discussion, e.5., Ursnius-230 crd i4s
relevznt daunshiter products.
2. Tables C-5. -16 ~5.2 1list inhalstion dose c::r:::ion fegtors for coxtaln
uraniun dau-hters, lissing from this lict axe Do “*¥ und Po®ll, (Dess

-

-
converzsion fac
Partheznore, althoush the Tables list doses for exmosu
end Sne vhole Yody, there is no dizcucsion -el:t‘ﬂ~ do
the vhole body) to orson sensitivity to alph. -zrticle . 2

S en examinntion of whether or not the organs licsted are th: =sat exriticel
oxrceas for the verious izotopcs, with respcet 4o cancer inducticn.

|
o023 for theso isotopes are relevent to randen inhalaticn,.
14
-
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~L The firct mentencein Sec. 1.2 states that the only »ath of ~ .x7 inlo
ilie body for raden g2 13 throuch inhialation. Therze rc, howe. sz, beea pacso:e
tiiot water vhich cen be uzed for driniiinm n:v contain ’eve’" A 8 15000 mas htes
oz hishur of diucolved radon. Some discussion of this na'i'"'-;' as i% -extalz:
ts wroniua nillinge oupht $o be nrovided, alone ::ith dose conversion faciors I:o
the alpho-porticle eitting »odon @mzchiors, =22 o disecusc.on of th: Jite ¢l

redon end itn dauzhters ingested throush dr;r.::.:‘.; water
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5. Sec. 1.2 discusses rodon in bnildings. So
rates in sunmer end winter wonld te helpful, i
stitutos. "~demetoly ventilaied roon" anl 2 "normelly ventilate
Yiould these nlaces be hahitable in Casner, '.;'f::..;, or Grend Junciion, Molareis,
in the dend of iinter? Tz such buildings przeantly exist? ‘re the:e £

plans to recuire that tuildings constructed necr =ill taili..-s piles c20ly
with any such specifications?
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6. On naze G-ly;, it i3 stated that the radon ceonecentraticns equalize tatuweszm
indoorz 2nd cutside under normal ventilaticn ccniitions, vhich zre wndafined,
Ynat wouwld b2 the result for higher and lower vantilation »ztes? Cn 22t
data are the Draft report's conclusions on this joint based?

7. On this seme pege, it is stated that the ccncentrations of radon é-ushizss
vould be lower than the ecualized indoor-ouidcor »a2don concantrzticns cdue to
decay. This seems physically irpossible. Zow does this occur

8. A set of values for assumed radon and dsu-hier relative concentr:iicns i=
dvellings is given on page C-lly. These concenizaztion ratioz affected *y
essgdng o) ale tuxnover re 58, L) dust levels, end ¢) the relative '.."—-‘-J.it:-'.
A ddscussion of these variat':s is necessary to wndersianding raden e:zasurs
A discussion of the rongce of r2don and daughter cconcentraticn ratios undex th
alove variable conditions should also be inclulszd, along wiih the offzct of
these variables on the resulting roden daug:t:: grmocure.

W m

%

9. The stateuent a2t the to» of page G-L5S, conceming a supposed "detafled
discussicn” of radon daughter dosinetry, is si=hly not true., The discussion
provided in the 3TIR renort (»p 116-2) is brief, fresmentarr, end inccled
Ve sucgest that the Staff examine "Cuidence for the Control of Radiatisn
Eaz ard° in Usoniun Mininz," Revort Ilo. 8, 2evized, of the Todersl 2:=2iz%icn
Council (TRC), 1967. Iven the FRC, whose s2enins denials of the hazexds ol
radiation e:xmosure led To Tue ¥uU's owm disseluiion, suggestesd a value of
2.8 rads/ VUl Vhy does the IIRC Stzff now —etmeat fron that value?

-

)

-

10. Furthemcore, it 45 not at 211 clear in tha EIIR repoxt just whexs the
velue of 0.5 ror’.../..lzt custed at the ton of zeze G=L3 comec froz, It zo-esws
to be basad at least in pert on un:ublisne' stuiies refer>el to in the ZTIR
Rerort. Tae EZIR Renort does menticn a rense of velues in the literatire

xin:; fro= 0.1 %o 20 =2ds per VLI, However, =0 rationsl e:planation was
*ovided in t':c . $08 944 "c‘\o*" for the choice ::ich it cdoniad, 2md +hien was im
tumm adopted on page G-l;5 of the Draft GIIS. It i3 therelore necessaxy Yo
avesent a ihosauzh discussion of (2) »adon dsu~hter dosirmesry, and (b)) hy
the MNC 5%aF has chosen 2 dose convension f223s= 2t the low end of 22
rublished litersture velues,
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11. In the contest of the cbove wemar, on pcze G=5T of the Draft
report, the following cleim is made:

The cpproach tal:ien...has becn to pl:ace conservative
boundz on health effeetc....

Unless "conzervetise" 13 to be equoted with overlooking the adverse herlih
effects of stenderd nuclear industry practices “herever poscible, it is difficult
indead to understand heov the Staff's celection of 2 velue naar the low end of
the BTIR Report projections cen be described 23 conservative.

12, Still at the top of pege G-L45, in conjunciion with the discussion o the
renge of dose cenversion foctors for radon dausiters, the Droft report Ioils
to include the offect of decreasings dose eni c.‘*sa rate on the REBE (or czality

f*'ctor), wentioned in comments on Appendix: C, L.

13. In the middle of pege G-L5, it is statad tnat 5% of tae initizl nadic-
activity is lost in food preperation. Tae »efsrcncs ""ren is to & corter
code. There iz no further explanation. Is <his an e.ss'm:pticn which went into
the code or 2n outhut based on other inmput 2ssipiions?

1l;. Table G-5.5 contains a list of dose-comversicn factors fo ir'best.‘.:r:.
Agein, *he primexy reference is just to ¢ computer code. T naodly, =2
f. ctors are corputed in the cods, dbut thers is no way of ¢ 1m~ f = =9
Draft Report itself, Nor is there any discuscion of how th (n:es"::‘:l:':-

: czlenlated doss conversion velues in Table 2= £,5 corpare with any oths> valueg
reported in the open scientific literature,

Anvnendiv G-7

1. It is most interestinz %o cee, on poge G=2°, that the ITC is sloiir
acconting the "relative risk" method of celeulatins lung crncer fatelities

in hupans. This apnrooch was suggested ten rzzxs =50 by Ir. John Gelzon snd
frthur Termlin in "The Colorsdo Plateau: Jeoacainmsthal Re\'isi*e\i?" wkich
anneared in hearings bhefore the Sen?.te Corm=itzoe on_ 2ublic t'oriks, Ifov'ﬂ-"v‘ 1765,

e T ‘___‘___

"Under ~vound Uses of lNuclear Imersy", mo. :51-T7. In that c’.oc*:.-zent, ok

- -

au hors observed a decrecse in the "doubling doss" (*"tt daoa requirei <o
rroduce g doudbled incidence of cencer) £3 4ae to%2l 'L exmosure c‘.ecr::: 24,
in “eerins with ithe obsarvations of bot™ the ZII2 re-oxt and NCRP L3 (z2s 1y
comzents, A-pmendix C, :1). A discussion of ti2 Go ‘"en-T;m‘.in am-o::t, or
evanl a reference to this mch egrlior and =orz cosnlete trm2ztnent, worli e
useful.

{ 2. If the "relative risz" apnroach is the =ox2 " consizieni" epnroech o

deal with hvien lunc cancer, (m:u;e G-58), i4 i3 then disturhins to see 4het
the 3Staff a rives at the "central value" 2f luag emeer rick estizates :»
averaging the "relative risi" estimators wiih lle less appropriate "absodlute
risl:" estinmators. .n exmlanation of the justification for this »rocaiine is
n-wessary in this section of the Stalf repcxi.

6 3. Zou2lly disturdbing ic the fact thot each of the four »isi: estizator:s 1i3%ted
} in the text on nege C-60 has its ovm linits of uneerteint; imherent in I35, Teot
thece are stripj‘ed svay end fargotten, and the "contral value” listed In Table

7.1 lists only the range of the four listad (including tho two “ess aoxe-
: nria.te ones) risl esti ztors. I‘gain, some e:rleneiion of ¢his discpreszance
i ronzes of unchr‘a.inty for each of th2 indi-riduzl values is necesszzy.



L. The statcaent iz mode that “lons latency roriods end very law
nrobabilitics of occurrince’ chiarncicrise chrenie 10w Level exdposures

to -adiction. This conclusion seens at odds i :‘* woan date on this oibject.
fisecomanno, et al. (Concer, 27 515 (1271)) shcus
in lower c:ocure caterories, “the nore nrevel :t fsxas of ceneers occuot
conziderably shorter "induction-latent” periccs to:n did ihe sane CrneIn3 in
hirher exmosuse caserories. Some elzboration cn rnd Justilio:

above quoted statenunt is needed, or it Scould Lz cxcpped.

- & -~
nat for vrenium minexs

e
-

5. A serions internal inconcisiency appears in Tzble C=T.L. Im thic Tadle,
ascumed volues of the latency period for lurs cancer are cizied to be chout

15 years. J1s0o given iz the relative risk per “727 of 3% ingrease in 1»
cansex denths per VLM exposure. The 35 increase zer VLI corvespords 1§ :.
"deudling do ,e of abcut 33 'Mif, Thiz value Io cc:'.: 2ten’ it that £ '::::‘. in
a study of lunz cancer enong Polish uraniun minars (Health Thysics 20 423
(1976). Ho'rever, this doubling dosc did not i.-::l::"e any ~"o",.m.e “o- a2y
latency pexiod at 2ll. XA typical case sindy mizht be as follows: a2 men T

sZain
rining wrenii; at €2 yeers of age, worlzs in ¥z “minss for 1l Terr3, acraires a
cunmletive ccposure of ahout 900 WL, is diasmeosei as having "ung canees, =3
diec the rear he ouits ".inin.'r at age 66 (Cese <3, ‘xcher, 2% 2l., E::l‘:l.
Thrsics _.j 351 (1973), Table 5) In the subse:-;:—:'t enalysis, this c’,‘.‘;h
is conbine:l % i“l others of approximately the s:zzo folsl epusure 654 10 T P
to 1799 '..'L!I). A standerd statistical .na.l"‘“.s i3 nexfored, and, indzed,
€:cess concers ere oboerved as the total VIlI erpzosore increases among tn2 well
over 00 dead ursniunm miners. The problen haze Iz that i z2ccownt wes L2i:em
for the eristence of the !mown latency period, 35 that th2 wiposure rageived
after the rodiation dezase vhich leads to lunt cancer has not been enzluded
fron the cnalrsis., This onission wouid tmmd §2 czuse 2 potentizlly laxi2
overestinntim of the ermosure required to ceus: ize productiion of lux™ conesT.
Man finsl GIIS Mmizt theref re include a ﬁ"'c"f"':.::'. 6f the Lotomey pexicd, =nd
how the latmcy neriod has been treatod in situiiss involvin: both acuts
end carcnic low dose radiztion e:zaerzr:ents discussed in the ccientific
literatuze or othenmrise relied upon by the Tmeli »opozt,.

6. The .:.p_w rdiz should centain a discussica of tha zethodolesy used In

VASH-1L0D to develon vriskt estinators ond howr 4:is »ejort i3 :'7* icable 4o
hi h-L0OT :z‘* ation nrovlens. Specificelly, tnis *isgusaion saould inecl:de
en evplanaticn of how {end ° "") VASH-1L00 éevelc-ed its ih-ze methods fox
estinating 1atent cencer deaths after 2 veactos zccident., IS this
discussion should inmcluile the rationele, if ez, foz disc:xiing the "rzle-
tive ris's" nethadelo~y of the BIIR report; <he jusiilicaticon fcr callirc the
methodolory vhich nroduces lower estimetes of crmeer latalilles the "uvorex

sond" pig': estinators; and the justificatisn for resurreciicn of the “ilzrile

hold theory" of rodintion and its related cunherizn, the “lize ::te effactivenes

foctors." liernstively, all risl: estinmators fz:z "USE-117T zhould bz
diznanded, 2nd 21l references to 'ACH-110D sheould Te elininated, ..".1 dats

fwmmamn dland P& e aweliashla

-~
B

fron "\SH- 1120 should Ye thomoughly checltad %2
to the high-LZT radiations from this front end I the fuel cjrele.

7. Since the avoved intent of the Draft iz to rlace "conservative" bounds on
gancer »is': estirztou, some neasure of the deroz2 of co't"e-'"e‘.:*”* used would
be helpful. This c'“\ld bte a2ccommlished by =zlszence to the ¢ L velues
of risZz ectirztors, trencfer coefficionts, 2ni coz2 convercion fac tone taich
have apneercd in the onen scientific literaturs, with som: indication 2z %o

vihere the chosen values lie in a given ranze ef values, In this way, th2
reader can decide for ninm-or nerseil ether 4iz bounds ar2 indeed "cc....e""“va
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e Mo renson for discardian~ the "relstive =i cctimnto-s fox bone erncer
pones»3 vholly cxbitrary (poge C-60). Outside ii: fast thet 183 use would
predict moz2 btone erncex thon the aboolute riu't moilsd adopied, there ou it

to ke 2 cood recson to sunnly here.

) i} dacwma 12 a lateney pexind
botecn Yhe ineult and the subesauantspnerzence of crnga2s o alher cons riances,
snd thot erncer rotes sxe inerens.ns in the »oeint —arrs 2i °n accelexcting
rate, the use of unaliered 1970 cancor roztclit: ¢-%a (Tabl:: G-7.2, G-T7.2,
G=7.5, and rof., 6, ‘mpendix G=7) is nuzszlins. D2 not these dato reflect
insults vhich tool: place around 25 or nmoxe [2a0C 277

9, DBeoxrins in pind that Zor clrmost any insuls,
¥

-10. ihet weuld the estimators of lung cencer in Trdle G-T.2 look like if
the TRC velue of 2.3 zedsAMM were emlorad insic-2 of the »-bitrery ond

. At

unsupported velue froa the BUIR report (0.5 =242/ 717). How cbout the

20 rads/ Li! value? hy were these velues noi cvon scimowle’”ed to exist?

112321170, How does

11. The risk estinetor for bone cencor wog %fai-in ren
enientisic literatur2?

thiz valua compere with values reportcd in the soen

12, In eexlv 1978, Rossi and l2ys, publiched
of the RB” of hi~h-L"T radiations (nentronz) zs =
indvetion of lentenia. Thaer susresied that =3 i d27e of nevtrons dserceses,
the 37 incre~ses (Healtn Thysies, Vol. 3L, »2. 232-57). E»- are these
finéinzs, vhich exc *M0lly in taening with the 70 »aport snd ICR2=L:3 cormnents
vofarrad %0 in cormenis on Anpendix €, 1, incoomonnizd inte this repoxi?
-To': are the BETIN revort end $he LCTP-L3 comrends :n the melziionghip of done

~

‘end doge rate) end P27 included in thiz reoomit

w1
A}

13. I% 42 nor established that prior %o ths clinfeslly obsxrvoble aymDions
-of lewrzemia, meny children contrect 2nd die S-orfrnnious infiolious discases
:(See B=it. J. Cemeer 37 1L3-57 (1279)). Yo 4:i::z deaths do rot gppecr to

be listed in /prendi:x: G-T. '"hy not?

1. lany researchers nov consider certsin diszeczs of eemstral end coronasy”
—arterics a3s0cizted with <the srouth of sthewstcleonsilc plores on the
intapior walls of the srterinz to be furororeniz, T thers ¢ welaticnalin
betwe n redistinn rnd heart disessze? N dizenz-i:mn of this welationshis

should be provided here,

“18, The discus.ion of genetic »is! estineto=s [ G-53) is overly brief
end very confuisin~, Tron ihere de the ‘meszisini f-stors =xige? Do they
rofloct ~nlr wtecariainty in the volues in $2- 7DD monoxd, o do thepr sloe
inclndz the Sraenontily roferenced (in the 2722 zomont) level of ismozence
concamir~ the welationshis betwesn »odfoticn =nd “enstic :ITcets? o sre
nild mtetiens included in the estiratcs af ~rm-iic »ish: 2efinators (3712

~rrao=t, n, 12)7 Hor Ao hich-lIT rediction, TI1n ~1sha poxilcles, corase

- 30 wevrys 2nd ¥-royrs in censing genclic demeoe? "o

»

$ armesirents have baen
sarfomiad oz ere vndewuvay using sloha-radiztion o lslermine sonetlc denmrge?

Lomeondis G-

1. The mebe=s in st of tho tahles in this ‘-oaniis socerr thoroushly
Pansrmsaenized, (L nurber vhich has besn Rasmiznenized iz sne vhos» brnds o
-of vneert-inty hove been dincarded a2t aach suecc TIn~ lavel of prosentstion
-o> m ninulation). "Mat ere the error (ox vnersi-iatr) "arnés on the nmumbers

in Tebles G=T.1 thrmoush Teble G-".07



2. Thesce Tables are based on the 0,5 vad/ 17 £i-ize nuld
edir in the 7IR renost (one eon only asswne), Toer wsuld
un 40 the F2C value of 2.3 »ads, or “he hizy 2710 walue
sczle factor simmly lincex? Yow wiuld the 1o 4sz¢

el the PT7 be inelided? Is the scale factor limoaw?

to differing vmtilation rates with changing

and co on?
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Annendix J

~—
-

1. The Staff technical nosition does not refleci a well considared or a perrmanins
‘ 2 . - ' s o = X
solu.f.o.. to the mill tailings oroolem. IRather, it reoreseatc a cuick and dir

. aiministrative sttempt to postpone any real soluiion. It is nemeated vith 122

S Tesdie - -

holaz, will do little on 2 long-term basis, a~i is even devoid of enlorceicnt -ri-

vigions, Is thiz the intent of thesc pseudo-ra2:;uiations?

- —

2. lio meation is made in this ’"poendix about dos2 convarsion Tactors, but it zxems
safa to as-ume that these are litile differaat ironm those of 'srendix U 2F sl s

the e»s2, thon the Staff position is based on 2 significant unisrestination ¢l 1ne

inl}:vl_:tion nroblems associated with radon dauzhters (see my csimanus on ropaniizes
G-5 and G=7).

Aonendix K-6

1. In Table %-5.2, some constant value of recovary rate of U:Cg from ores of Tz=icus
gr-des adpears to have been used. Iec the recovery rate really indenendent of :-2
grai»? Perhas- » table chould be orenrred vnicih ralotes ore ~rade to recovary Tale
for the zrades of ore which are exoected to be rmined to supperi tihe masdso
anticinated number of nuclear power plants for thzir entire snerational lifetizs,

2., The mubject of dirt covers for mill tzilings piles receivss only a cursow”
discus-ion in thiz Apoeniiz. Lacking is discussism of the longevity of the prozisad
dirt cover, the ultinate fate of the mill tailizgs siles, and the total cuanii=r of
radc~ raleased to the air, particulates to the wind, and radim to the water cvTsz=
tirme for the full period of toxicity. It is Jiezraceful hat the dest dicnosas
option the MIC seens willing to tentatively re~u2st that mill owmers 2001y is c=e
vhich has been in use for rany millenia by felines -- the “nussy cai® nethod =I wasis
digposzl (vherein a little airt is scrathed over the pile arni a2 pussy cal - e g iy
desaris)e.

Appendix L

tth the advantazes of tailings disposal oniion VIIT so covious and overwia—ding,

1.

it is disturbing in the exircme to see the 170 ain so low (*zpendix J) in its
nronased solution to the mill tailinge sroblem., Ta2 "tar-st criteria’ and Musuer
1init eriteris" are voefully lax, and reflect =n unforin-ats ezgernsss on (he T
of the MAC to recreate mill t~ilings problecs essh as those created oy the 'I. in
Grand Junciion, Colorade, only on a smch mors mzs~ive scale, wnd all =ish ne
illusion of socurity.

fonendix O
—— e ————

1., Table C-1 lirte average radon fluz measureranss for 2 fer i1ocations in just Jive
states, llo mention is made of the local cornditisns at thz Jize of maeasursrnt.

lior even is any discussion of fored as to thz time of year t:e measursnents wal2
t~'-en, Thers are also no lccations listed camson %o both Tadles C-l and U=2, =2

1% ie irmorrible to determine 1f there are zryr wreads or correlations batireen =zdoz
£lic: sad radiun concentration. "hy is the datz Dase SO snerse? Thase are to2 2ats
from which one can only presume the estinated anmual emnalation rate from soil is

derived (cec Todle 5, Vol. 1).

2, This ‘poendix contains no discussion of ih2 role playsd b seazonal varialion
on ths natural radon exhalation rate, 1lika =2 2ffect of ta—meratura, moistuT2, =TIV
cover, olant cover, ate, Tet frem somevhera,.dr SOT2 ::et‘.:‘;."'., sUnenot, somac..2 nas
baen =ble to come un '+ith a value of 1.2 x 12~ curiec as a2 aatural exhalasicn
rata, 3ince this numoder is the one to vhica r2leazes I[ron uwraniun idlling and tais-
inzz piles ore comared, a discussion of %ie crizin and accuracy of this mms is



imperative,

Avnendiix R

1. The insnection-nonitoring costs listed in T-3le 2-1 seen nlzuzidla, Too ta

- — - v*:t,

howevar, sives'no i~dication as to howr lony this monitoring =21 have 35 e

o ——— -

carricd out in tae {uture, or vhat will bo the rus:snze if danracsus eaaiilsions

-
L -

are found in consanuence of the insnection and ronit 134262 nmal $uPymma

- ~q
menitoring, 'iiisiznal indyrmation

on thcre rubjects should be included in the finzl recort.

Appendix S

1. In the la-t paragraph on this page, the ctatenent is m-de <i=% the "iailinzs
volume i~ inversaiy provortional to the ore zrade." Is this stristly wri2? Zoes
22: :?:d:a;;; :‘fergizzer! h;i urog;ug fron the oi'e 2lso devend f‘: lea:t’;-::_::if;’.h' on
18 G d 7 e the eff2ct o disposal oztions ol coite
pxj:?grtional relztionshin betwee~ ore grade (in, say, percent, and the racivary
rate

2. In discussing the total fuel requirements, 2 c.i~{f at i:2 rrea> 2CIT iz nads,

is cgeems very arbitrary. 3Zven if no further nuclenr power slintz ars Tuill,
those operating then ill continue to nesd fusl for the remainzsr of tisir cparaticnzl
live~, resulting in the oroduction of additicnal mill tailings zilss zm< of sidfzicnal
radon emizsions. ‘n arbitiary cutoff of ciucuscion at the year z200 is tisrefore

te unrealistic. “hat till be the total imsacs of this proissied 212 112y of
mclezr zenerzting cavacily, even assuming no Juriher consitrusiion ol nuglsax powrer
plante? ‘hat about the uraniun which will be needad, the nuwisr of nizes, =ills, eit.,
the change in ore grade, radon and particulata z<issioas, ani tihs Jall emyrs of
nealth ellecis for the £ud) poricd of the ap rasrizia todeisr? In shoos, vir is
the discussion truncated in time, when the irntent is Lo 'procssi Smeni as 2ar Z.l.

th 4he mining and millinz of wraniwn? The final 3218 nmust ziress the JWdl elfzets
of all uranium pr.iunction.

1, *11 nreviocus comments made concerning the various asnecis of eaxmouting haslta
elfects alro apnly here. The narrow ranges ~uotsi Rere are riiiciious, ‘'z mantionad
earlier, the dose conver-ion factor used in this Zraft is mors “hon 2 facsor of

below one recomisnded by the Faderal radiation Counecil Yen rezrs £30 #n2 o JaeWrT

LR et me = - -

.

0f 1.0 below the hizhest literature value, ~hile anly a Zzetor oI 3 23372 Toe vary
botian literature vslue ruoted in the BIIR 2epori, * smch mirs candil lgeuszion ¢f
concare 2nd other forms of radiation-induced >remsiura deatns is Iue anl mast De

a2dded to the final G.IS.

L. Tor the rearons cited in the above arpuments on the snvirsmmsniael 35z con-
nitrent (*onendix G-0), the mumbers of oremature desths conlzinal I Tzals 3.2
are confusing. Timnctly chat do they Mean? Do raisn endssionz 2322 3l <he resc
20202 For how lonz do they 30 on? “hat are the le:lth efles:t: ool ¢ S
the: z0 on? [las the IIC really take a "hard looi® -=- much lez:z 2 ¢com2lat2 ong --
at ~:a front end of the uraniwi fuel cycle? The T2 is resuirsl %9 <o =0 'ndar

el o v e

the =sndates of both the ‘tomic Znerzy 'ct and %ze llational mvironrmenta. J2.0¢Y

ict,
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General Comments on the Use of Models

Uranium mills have operated in the U.S. far well over =7 years :rd by now
it would seem that their operations, envirer-sn<al impacts, zseizeconcalc impacts,
decommissioning and radiological impacts would te fairly well undersizei. However
this does not seem to be the case at all. There is very liz:le soliZ irformztion
on the past performances of uranium mills in tzis Draft G3iIS. The re-.2a for
this large general omission is not clear, but i+ is templir: <2 specuz:2 that
the performance of uranium millers has been so caor that the *737 dresrté even
want to talk about it. Such a problem would bs far from unizis in t-= history

of the nuclear energy program (See my commenis =n Chapter 2.

This difficulty, if it inceed is one, has 22en avniced b the I
Draft. There is very little in this Draft repcrt waich can == cons
factual, or experimentally determined inforratizn. Insteas, zn umu
reliance is placed on what are called "models."” Thase "mogelsz"
but their purpose seems to be to use some sort of guess worx, =
otherwise, to approximate a set of parameters; so one doesn't xzv
measure the parameters or report what parameisrs are availzs:ls.
lists most of the models used in this Draft:
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Chanter Subject described by a mo<al

4 Climate, air quality, topcer:shy, land rezsurces 2r< their
use, geology, mineral rescurces, water ressuirees, hydrology,
soils, bictic inhabitants, cs=orraphy, eeIniry, culture,
politics, archeology, histor:, esthetics, 23 recrsztien.

5 The mill itself, wastes, rzdicsctive emissizns for gases anc
particulates.

6 Environmental impacts of rill operation cn: in general, tae
items listed for Chapter L, durinz constriceicn, coring mil
operation, and, for a shor: zericc after -27° cperation. The
discussion is repeated for 2 =odel clusizs 22 urssiu= mills,
including model continentzl raciclogical i=zzats,

7 Accidents at uranium mills.

e Model technologies and technizues for mitlisiiing environmental

impacts of the model mills, including mosels Jan tzilings
disposal alternatives.

9 Environmental impacts of alilarnatives, incliding skart tem
mill tailings disposal aliermztives.

1C Post operational monitoring :razrams.
11 Monetary costs of alternatives,
12 Regulating criteria.

14 Costs of mill decommissioninz and tailir-: Tinagerent,

w
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Ceneral Comments on the Use of Models, cont'd

Appendix Sublect described hy a mocel
D Vater flow from mines.
E Croundwater contamination from tailings ronds, seepape water

velocities, and chemical ccrpositions ¢f seecpage water.

F Socioeconomic effects of mills, labor forces, personal
distribution patterns.

G-1 Particulate deposition rates, radon diffusion rates
through model soil.

G-2 Meteorology. ‘

G-3 Ground concentrations of racioactive materials, concen-

trations in vegetation, meat, and milk, snvironmental
dose committments, transfer coefficients.

G-5 Lung exposures by two models (ICRP, 1965 and UDAD computer
code), inhalation dose convarsion factors, ingestion doses,
external dose conversion factors, food inzestion rates,
ingestion dose conversion f:ctors.

G-6 Regional exposures to rzdiczctive effluents from mill,
environmental dose commitirants,

C-7 . Risk estimators for cancer and genstic effects.

0 Radon exhalatidn from naturzl soil.

5 Thickness of dirt reguired <o reduce razsn exhalation.

A reading of the text of the GEIS demonstrates that this orofligate use
of models has its costs. One of these costs is the productisn of a large
lot of remodeled model numbers vhich come from sther models. .After so many
of the=e trips through models, it becomes verw suestionable 23 tc how much
faith or trust can be put in any numbers in thiz report at zll. lerely
stating that numbers are conservative, overesii-astes, or whetlever, is wholly
insufficient. This is especially tr.2 when artiirary low valiss from models
are used as input for other models, as was shocim in my comments on Appendix C.
As indicated in my comments on Appendix S, which is ircorrecil labeled a
sensitivity analysis, 2n attempt is made to z19:3 over and c=nceazl this
problem; but in reality, this Appendix does no% represent a 7ill-blown
-sensitivity analysis in the true sense.

But the most troubling aspect of this entire process czrncerns the use and
abuse of models to try to account for uncertzirsies, in the csurse ef future
events, among other things. ''hen faced with the largest scurce of radiocactive
emissions in the entire nuclear fuel cycle - r:icn emssions “rom abandored
mill tailings piles - the NRC suddenly refuses sven to model, o try to estimate,
the health effects over the full period of toxicity of the ta2ilings. The
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General Comments on the Use of Models, cont'd

ERC also balks at even presenting the numbers so the reader czn make his or
her own calculations. .

Instead of a forthright, open, and candid Ziscussicn of this sublzct of
primary importance, the !NRC, in a complete abcu--face, now uses the very
cxistence of uncertainties as an excuse to refrain from modelinz long-term

radon emissions and health eflects. This about="acas comas even af:ter the RO

had so underestimated the health effects due to rzdcn. The resson, of cours
is thot with almost any model, the numbers of curiss of radon raleased and t
resulting premature deaths quickly mount to astraonc-ical proportions. (The
third attachment to these comments shows the cals.laticns done by the N3¢
staff on potential radon emissions).

The solution to the problem of the long-ierm radon emissions from mill
tailinge piles, in the eyes of the INRC, is tc iimore the problenm by citing
uncertainties with regard to future climatic conziticons, for example, 2s a
Justification for refusing to do any modeling &t all. Cne altermative
disposal method which the NRC superficially considers, and tnaen discards for
invented reasons, is tc do the job right and insure thzt the radon is foreve
prevented from entering the biosphere - alternaiive €. In fzc:, that there
uncertainties in conditions in the future is =os: noteble an indiciment of t
approach favored by the NRC in order to keep :hs short term ¢23% of uranium
@illing and milltailings disposal artificially i1sw. The Y2C's “proposed
solution,"” as outlined in the Draft GEIS and the proposed guifslines, repres
nothing more than a continuing commitment to the 2t<itudes tha: led to the

ey

na
e

) of
ares

1
-
a2

we
enss

epidemic of lung cancer among early uranium mirners, which continuse to iais da-,

The I'RC rust instead vse the uncertaintiss z:zoui future conditicns %o
veigh its proposed mill tailings disposal option:z, and then ic discard
those which did not lead to the resolution of th2 uncertainties. In the
continuing disgraceful tradition of applications >f fission technology, the
RC has chosen to uphold tradition, and to protesi, ccver for, znd actiively

promote the nuclear industry at an unparallelad and unprececansed cost in humz-

lives.

Were there no other glaring deficiencies in ihis Draft, this conscious
condemnation of untold millions, billions, or =sre, of yet unbsrn hurmans to ea-.-
and unpleasant il.ness and death is sufficient *:stification for 2 complete
rejection of tuis Draft document. But this is znly the largest deficiency;
there are many others, only some of which have -2en identifiss nera, Other
cornmenters will undoubtedly identify additionzl Zarficisncies, which will
enlarge upon the inadequacies highlighted hera,

A thorough explanation of the points raisec in thase penaral comments
on the use, abuse, and non-use of models is absclutely necessary in the final

GCZIS.
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Discussion

The distortion of accepted knowledge oczins early in the Dralt. Tt

Appendix C, page 2, the NRC attempts to apply C':ce::s which are de

for x-rays, {-rays and deta particles, called low LIT radiations, o sloha
particles, which are high LET radiations. In tre ihlrd full parzgrapz cn

this page, the ghost of the long dead "thresrthcli thecry” of radiation is
r2ised, along with the unproven idea of cellul:zr reszir mechznis=ms to repair %-:
damage caused by low LET radiation. As the !I2C Is well aware, the radistion
problems caused by the mining and milling of uraniu= are ;*‘-aril; cdue to alz-:
particles, or high LIT radiation, to which the s:tated consicarztions onr page <

of Appendix C do not apply.

In fact, it is a reasonably well establisnhsc principle that when the doss2
of high LET radiation is decreased, the REZ increzses, and is not represented I
2 constant value. This principle is not even mowladged in the Draft., In txs

Y

w

Draft, an arbitrary value of the RBE of 10 is used thrcughout, even t“- gh its
variable nature has been discussed for years. 7Th2 Final Statsment =411ing
would be greatly improved if it contained a ciscussicn of the current status 8e
knowledge and controversy which is cpplicable %2 higa LIT raciaticn.

The necessity of a more candid discussion <hzn the Draft rerort provides i:
further borne out by the subsequent use of trhe csncept of tna "YOr <ing lavel” ")
in Appendix C. The brief and distorted discussi:zn in the Draft falls far shom

of being a balanced presentation. It does nci, Zor instance, mention the rez-
sons offered by active researchers in the fislc =25 %o *Hy tre YL is an inapprz-
priate measure of either radon daughter concanirztiicn or doss.

It must also be observed that in meking ths conversion frem an erposure s
one YL under conditions as yieldirg a dose of 5 rem (ippendix C, page L), the
reader is referred to the 2EIR report and Apreniix 5. Upon -u-nirb to Appencix
for datails, the reader is sgain referred only <o Lhe ZEIN roport. Dt that
report is grossly misrepresented on page LS of atrendix G. Here the Traft Rer:—=
states

Ao
2
- -

*The BZIR Report presents a detailed discussicn of radsn daughter
dosimetry..."” (footnote omitted)

However, vhen the section of the BEIR report which discusses raden is consulis=:Z,
the discussion in that report is seen to be exc2edinzly superficizl. ‘''orse rz=
the conversion factor of 0.5 rad per WL month ("7} used in the BII2 report it:
does not even come from the numerous values in <: :ub“snac scientific liters:

'
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On page L4 of Appendix G, the NRC refers t
1973 (ref. §). In that report, which the thzn
to ignore in its 1974 version of its "Envircnrmsn 2
Cycle,” a fairly detailed discussion of raden cisizsiry is given by the EPA.
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However, since the conclusions of the EPA recsr 22 no% coincide with the pre-
conceived notions of the !NRC, they were appsrenily ignored.

These omissions and nisrepresentaticns ars Ty no seants small or trivial.
They indicate just how far the NRC will go tc trctect znd cover for the indus:=—
it is supposed to regulate. It is difficult %2 conclude that these mistckes, Lixs
underestimating the value of the RBZI of alphz t:rticles or underestimating tha
dose due to radon daughters were unconscious or zccicental. If indeed they ware
accidental, one would expect an approximately ec:ial number of uine overesti-

mations of doses and effects. Such is not the czse, as the !2C, like its precs-
cessor agency, traditionally and unfailingly errs on the side of the nuclear
industry to the detriment of the health and safsty of the public.

On page 5¢ of Appendix G, the staff stztes <hzt the relative risk model fi:s
lung cancer data from the uranium mines bettsr n the absclute risk model.
This postion was first advanced by Drs. John Gsturzn and Arthur Tamplin about
10 years ago, at which time it was contestec bty the AZIC. Yet when the N3C cal:sz-

,t'(

-
-
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lates a rick estimator for radon daughter exgzosure on page 60 of Appendix G, it
includes risk estimators it acknowledged two p:ges eariier to be inappropriate
lung cancer estisators. The inclusion of the 4us inappropriate estimiators had
the effect, not surprisingly, of lowering ths czlculated nusber of [atal eancars.

Table C~7.4 lists an assumed value of 13 yesars for the lateney period for
lung cancer from radon daughters. Whether ¢=is v2lus is anywhers near corrcct
is not really known, because in the studies t7:: nave appearsd in the scientific
literature, from studies in the U.S5. and Eastern Zurope, latercy periods werzs not
included in deriving the reported dose-response analvses. In the usual treatment,
the entire exposure of th» unfortunate workers is used as the value to calculate
the exposure which caused cancer. Cenerally, t-2:e workers continued to work one
or two years prior to the time they died of czrncir. Thus the use of the entire
exposure history of the workers without some zcccunting for the latency pericd
overestimates the exposure required to produce lung cancer by a substantial
margin, and contributes to the general underssti-=ation of the risk of lung cancer
due to radon exposure.

Furthermore, the NRC staff states in Aprendix G, page 52, that low levels
of radiation expusure are difficult to detect bscause of lorg latency perisds
and low probabilities of cccurrence of cancers. It has been shown however, among
the uranium miners in the U.S., that latency perisds for low exposure to radon
daughters are shorter than that for hign exposurss., The unswerving bias of the
NRC toward protecting the nuclear industry a: ths expense of the public health
and safety is particularly evident here (Aprandix 3, page 58), where the 1i2C
assumes long latency periods, contrary to avzilable experimental data, and low
prcbabilities of occurrence of cancers due to low level radiation. Apparently
the IIRC has left no stone unturned in its guast to underestimate the risks of
cancer from the uranium mining and milling prccasses.

In Chapter 12 of the Draft, page 25, the 173 assumes thst even if the Dro-
posed coverings of mill tailings piles do ercce zway,

«eoremedicl action could bz tz<sn in a
time frame that would prevsnt
health effects to the maxi-ally exposed individuals.

The NRC leaves the public in the dark as ts nhcw anyone could detect problems
at the abandoned tailings piles which occurs far off into ths futurs, such as
100, 10C0, or 1C,CCO yezrs from now. After =11, even with 21) of our technology
and modern epidemiological capabilities, we =2re still unzble %o pinpaint the
major causes of cancer today, let alone any natisnazl incrsases in cancer mortality.
tlow does the IIRC expect future societies, whcse carabilitiss TEY Or may not exceec
ours teday, to be able to detect a local inerssze in ezncer moriality due to raden
enissions from todays milling activities? The Irzft contzins no discussion of
this question. Apparently the NRC sees no inceonsisisaney by 2ssuming, on sne hand,
that the elfects of low-level radiation occur :<ith low probzbility, and, on the
other hand, that future peoples, with unknc:m laevels of technalogical competence,
can detect the effects of low level radistiorn znd respond in 2 manner which we
are unable to do today.

In Appendix S,page 1, the statement is ~zc: ¢
proportional to the ore grade. This statement is
of uraniun from the ore is a constant. However,
that the level of uranium recovery is constant.
to assume tha® the volume of tailings will ke
assumed by the NRC.

On this same page, the NRC states also that the aclivity of the tailings
is proportional to the grade of the ore. However, 2zs the ore grade drops,
the total activity of the tailings required <o b2 created to supply one
year's fuel for a reactor will increase, due tc the increasing amounts of

t2ilirgs volume is

1t, it is reasonable

L e

me if

here is no reason to expect
a resu

ter then that econviziently
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uranium not recovered from the ore. In addit
in the ore and the volume of tailings mounts

isn, as more uranium is left
pe

portionality incorrectly assumed by the NRC, t:
e
4

od
gster than the inverse pro-
ne @

e duration of the problem
of radon emissions shifts from a problem centerad on the £0,0CC year half-
life of thorium-23C to a2 problem with a 4.7 2illion year half-life.

The' Draft report would benefit enormously Zr2m a thoroug: and candid
discussi ' of these items and the more detailed rs-arks macde in the
precedings sections sbove. The final GEIS should also explzin why

the NRC so consistently seems to underestimzte the adverse e:fects cf
radiation on man.

Conclu=ion

Cur nart exneriences with tha MIC Staff leai us to beliave that the
many crucial omiaeions, deceotive misstatemants, an: outriczht lies of the
Uraft G IS reflect a conscious and deliberate :..C nolicy to jscpardize the
public health and safety and thvart the objoctives of LZP', .a come to tais
conclusion becruse the slaughter of human livas rasulting fron radon emissions
from the mill tailings piles has been the nrincipal focus of an extensivs,
consolidated iTiC licensing proceeding for over 4o vears. Ihrsughout this
period, through our membar groups, we have activaly »narticisatad this still
ong2ing and yat unresolved ccngsolilated licensizz sraecszeding. Furthermmore,
it van citizen intervonors, rathar than the N2C 3taff or any apslicant who
first raised thoe radon issue.

Virtunlly 211 of the detailed remarics w2 have mzle here, we have already,
repeatadly, nide during the ongoing consolidat:i radoa licansing procreding,
vithout any adparent -imnact whatsosver unon »2itasr the Urafs 3:I3 or the Wil
Staff, To illustrate the kind of coments subiited tharouzhout this onjoing
radon proceading, and thereby further impugn tha: LC Staff's actual notivas,
ve annend to and incornorate in these comments 7o docuneatz Iron tha consoli-
dated radon proceedinz, Furthermore, *r2apo=nd and incorosorsta in these cormaontis
certain pages from the G Si0 procseding ~hich demonstrate ti2 fact that the
2C Staff ha- been f:lly avare of the full dimsnsion of the raion aroblen
for ~averal y-=rs, Tragicslly, the Staff acnarenily i~ pariy L0 a2 nacadre
coneoiracy to condemn n untold and prodigious nuwider of the y2t unborn to
an incras=>d leval of i1l health and nremature death,
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IN RESPONSE TO THE DE MINIMUS THEOQRY AND ALAB-50

In ALAB-509, the Atomic Safe
Board") requires that the Interven DUPLICATE DOCUMENT

Entire document previously
entered into system under
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" UNITED STATES OF AMERICA
NUCLEAR REGUL TORY CCMMISSION

BEFORE_THE ATOMIC SAFETY AND LICENSING APPEAL BOARDS

In the Matters of

PHILADELPHIA ELECTRIC COMPANY et al.
(Peach Bottom Atomic Power Station,
Urits 2 and 3)

Decket Nos. 50-277
50-278

METROPOLITAN EDISON COMPANY et al. Docket No. 50-320
(Three Mile Island Nuclear Station,

Unit No. 2)

PUBLIC SERVICE ELECTRIC AND GAS CO.
(Hope Creek Generating Station,

Units 1 and 2)

NORTHERN STATES POWER COMPANY et al.
(Tyrone Energy Park, Unit 1)

Docket Nos. 50-354
50-355

Docket No. STH 50-484

ROCHESTER GAS AND ELECTRIC

CORPORATION et al.
(Sterling Power Project,
Nuclear Unit 1)

Docket No. STN f0-485
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Affidavit of Dr. Chauncey Kepford Setting Fort!, the Intervenors'
Statement of the Facts as to Which inere is a Material Discute.

Chauncey Kepford, being duly sworn, states as follows:

1. I am a member of the Executive Board of the Environment2l Coalition
on Nuclear Power. [ serve also as a consultant to this organization and its
member groups on legal and technical matters. [ have appeared as an expert
witness on the radon issue on behalf of the intervening citizen groups ("Inter-
venors”)in the TMI-2 licensing proceedings. I also have appeared as an expert

witness on the radon issue on the behalf of citizen intervenors in the Perkins 1,

2, and 3 proceedings.
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2. This affidavit was prepared by me for the purpose of establishing
before the Appeal Board that there are material facts as to which there is a
dispute in this proceeding. The comments herein will refer specifically to the
numbered paragraphs of the Applicant's “"Statement of Material Facts as to Which
There is no Genuine I[ssue to be Heard" (“"Statement”) and the "Affidavit of
Morton I. Goldman" ("Goldman").

3. The use by the Staff of a value of 2.71 x 105 metric tons (MT) of
uranium ore per reactor year is inaccurate to .. @ extent that it defines a
quantity of ore of a certain (unstated) set of reactor parameters (Statement,
at 7). In reality, the average grade of ore being mined in the U.S. has dropped
significantly in recent years and there is no reason to expect that it will not
continue to decline as higher grades of ore are depleted.

4. The ore grade problem is complicated by the fact that as the ore
grade drops, the percentage of material to be recovered from the ore drops also.
What this means is that 105 tons of 0.2% U303 ore does not, after milling,
produce the same quantity of recovered U30g as would 106 tons of 0.02% U30g ore.
In fact, it would take more of the 0.02% ore, because a lower level of recovery
of U303 would be realized. Since more of the lower grade ore will have to be
mined than the 10° tons, a larger radon-222 source term may result per reactor
year, in addition to having the problem of stabilizing more than 10 times the
volume and weight of the mill tailings than for the 0.2% ore. Compare Statement,
para. 49, 50, Goldman, para. 22, 23.

5. The assumption that deep mines produce no radon gas after shutdown

(Statement 6,8) cannot be accepted as correct. A reading of the Perkins transcri-:

cited (tr. 2542) shows clearly that Witness Wilde acknowledged that natural



ventilation could bring up radon from the mine interior to the external environ-
ment.

Neither the TMl-é nor the Perkins proceedings addressed the questioun of
how long whatever “seals" which are applied to underground mines would be
effective at containing all radon emissions within the mines,

6. The Perkins record contains a wholly inadequate examination of
radon-222 releases from openpit mines (Statement, at 5-11, 15, 16, 17, 18).

The calculations offered by the Applicant are based on sweeéing and unsubstan-
tiated assumptions; they are not firmly based on experimental evidence. In
addition, Witness Wilde freely admitted his calculation was "quick and dirty"
(tr. 2610). Furthermore, Witness Goldman used an overburden in his calculation
with an 2pparent volume of 270,000 MT (tr. 2640), just that of one year's
requirements. This value is refuted in his own affidavit (Goldman, 12).
Contrary to the Statement in his affidavit (Goldman, 11) that his Perkins
calculations included open pit mine emissions, the 100 curie and 200 curie
values refer to emissions of radon from the overburden vor two specific uraniua
concentrations (tr. 2640, 19-13).

7. Radon-222 is a naturally-occurring radioactive decay product in
the middle of a radioactive decay series which begins with uranium-233 and
terminates with stable lead-206. Radon-222 is of particular concern for a
number of reasons:

(a) While radon-222 has a short, 3.8 day half-life, it has parent
radioactive materials with 1or5 half-lives: wuranium-238
(4.5 billion years) and thorium-230 (80,000 years).

(b) Radon is the only naturally-occurring radioactive noble

gas, and radon-222 is the only naturally- occurr1ng radon
isotope with a half-1ife longer than about one minute.

As a result, radon-222 has by far the greatest opportunity
to diffuse away from its point of origin prior to undergoing
decay.



(c) Radon-222 has three short-lived deughter products which
emit alpha particles, which are atong the most damaging of
the ionizing radiations. These daughter products, when in=
haled, are known to cause lung cancer.

8. In the process of obtaining fuel for nuclear reactors, naturally=-
occurring uranium ore is taken to mills where the ore is ground, about 90% of
the uranium is removed, and the "tailings" are washed cut to a pond where,
when the mill ceases operation, the tailings dry and radon, which otherwise
would have been trapped in underground ore formations, can escape to the air.
Once the radon is in the air, it can be transported with the winds and taken
far from the mill tailings dump.

9. In the case of a mill tailings dump, the primary "parent” of
radon-ZZé is thorium-230, since about 90% of the uranium-238 is generally
removed during the milling process. This means that the emission of radon will
be governed primarily by a source with an 80,000 year half-life. Of course,
when much of the thorium-230 has decayed, e.g., after about 3 half-lives,
or 240,000 years, the main parent then becomes the very long half-lived uranim-20%.

10. While the annual emissions of radon from the mill tailings used 3
supply fuel to a commercial nuclear reactor for one year are apprecizble, abcut
74.5 curies to 100 curies when this annual emissions rate is integrated over
time, the total emission is seen to be truly enormous. In the case of TMI-2,
the radon which will be produced by the radicactive decay of the remzining
thorium=-230 in the abandoned mill tailings piles is about 320 million curies of
radon. If the decay of the remaining 10% of uranium-238 not removed by the
milling p-ocess is considered, the radon produced for each year of TMI-2 operaticr
increases to about 1.8 trillion curies. It must be emphasized that these
emissions are the result of natural decay of the thorium and uranium in the

tailings piles produced to operate a commercial reactor for one year.



11. During the TMI-2 licensing proceeding, the NRC, through the tes -
mony of its witness, Gotchy, used a death rate of 0.023 premature d2aths .-
each 4800 curies of radon released to the at-osphere. From this value, ¢
number can be computed for the premature deaths caused by these radon er '3°:n
due to operation of a commercial reactor such as TMI-2. Gotchy's calcu gt
assumed a future ?opulation model which, in essence, freezes the present
society at a particular population level and extends it as far as necessary
into the future. On this basis, a value of 87,000 premature deaths for eacn
year of operation of TMI-2 can be computed.

12. Using a conversion factor from curies emitted to deaths due to
can:er'derived by the EPA, which essentially differs from Gotchy's conversi:~
factor in that it uses a different lung dosimetry medel, a value of 1.2 million
premature deaths is calculated for each year that TMI-2 will operate.(See tasti-
mony of Dr. Chauncey Kepford in the TMI-2 licensing proceeding.)

13. An additional issue in calculating “he cost in human lives of t-2
radon emissions concerns the dosimetry of radon daughters in the hu~an lunz.
This dosimetry is complicated by the fact that radon concentrations vary wiz2ly
in the natural environment. In general, it is areas of more static air whera
the daughters of radon have a chance to accurulate. Such more static condizions
are more typical of underground uranium 1es and, for even lower concentrazions.
the interior. of buildings.

14. Among researchers in the field, thare does not seem to bz an acr:z:d
upon value for "typical" radon daughter concentrations for a given radon
concentration. Nor is there a genwrally agreed upon depth of penetration by
the emitted alpha particles into the sensitive tissue of the lung. As a res:ulit
of these and other factors, there exists a wide range of factors which may t2

used to convert from a given exposure to a given concentration of radon into a

radiation dose in the proper units, as rads or roentgens. The NRC Staff usas a
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value near the low end of the published range, reducing the effect of any
calculated dose.

15. fﬁrthermore, it has recently been suggested that a number called
the “"relative biological effectiveness", or RSE, which converts rads or
roentgens into the more customary unit, rems, may be underestimated by a 131 e
factor, perhaps 19 or more, for low doses of high LET radiation ("Leukenia Risk

from Neutrons®”, Rossi and Mays, Health Physics 34 p. 353-60, 1978). The result

of these above considerations (of dosimetry and low-level radiation effects)
suggests that the above numerical estimates of premature deaths due to radon

may be underestimated by a factor of at least 100.

16. In addition to the 1.2 million or so avoidable, premature deaths
attributable to the mill tailings emissions of radon for each year of commercial
operation of a single nuclear reactor (based upon EPA's conversion factor), and
in addition to the factor of 100 underestimation which this enormous number of
deaths may represent (as explained above), one must also consider the radon-
related deaths attributable to the mining of uranium ore (Perkins tr. 2465-67).
The prospects of serious mine reclamations effarts which would substantially
reduce the iong-term radon emissions attributable to the mining portion of the
nuclear fuel cycle appea’ dim or non-existent. (See, e.g., Dr. Chauncey Kepford's
February 19, 1979, res’onse to the de minimus theory, at pages 10-16). MNeither

of these sources of »adon-222 is small, insignificant, or de minizus.

%geg’ /) A/ \:«’-/*;57
e

Sworn to and subgcg}ged to Dr. Chauncey Kepford
before me this—{"""day of 433 Orlando Avenue
June, 1979. State College, Pa. 16801

My Commission expires £.3 ’//QFJ

Jean Ba ﬂvns g} Pitic
} vy St Culege, Centre .-.;1? :L:::ha/

- My Commission Expures March 16. 1981
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FP-18-13

PARTICIPANT: Natural Resources Defense Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 an 2

Questions

1. On page IV F-4 it is stated that one of the significant effacts of
recycle for the period 1975 through 2200 is:

" - Reduction of 222Rn enissions by about 2,500,000 curies
due to uranium recycle and by atout 5,300,000 curies due to
recycling both uranium and plutonium.”

How many additional curies would be released in the 1 millicn years

following 2000, from the same quantity of urznium ore represantad
by the source of the 2,500,000 curies? How many betwaen 2000 and
infinity?

On page NF-5 it is stat d:

* - Decrease in tre release of 2222n from active mill

tailings areas of about 470,C00 zuries with uranium
recycle and a to’al reduction of asout 990,000 curies
with recycle of both uranium and plutonium.”

2. How many additional curies would be released in the 1 million years
following 2000, from the same quantity of mill tailings resresentes
by the source of the 470,000 curie?

1 of 12
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FP-18-13

PARTICIPANT: Natural Resources Defense Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Ansver

The quantity of ore which constitutes the source of the 2,5C0,CC0 curies
of ZZZR" referred to in this question is approximately 170 x 105 MT with
an average grade of 0.1% U308.

The amount o Rn that would be released from this quantity of ore
during the time periods specified would depend on the conditions under
which the release is postulated to occur.

;222

If it is assumed that the ore remains in place, undisturbed in its

natural geological setting, essentially all of the 222Rn (TV2 = 3,82 days)
would decay in the time required for diffusion transport of the ’n

from its source at a depth of a few hundred {eet underground to the

surface of the earth. In this case the amount of zzan releasad to

the environment would approach zero as a lower limit.

The maximum amount of zzan relea.e would occrr if it is assumed that the
ore is distributed at the surface of the earth in a phvsical form such
that all of the 222Rn formed by radioactive decay is releassd immediataly
to the environment. This case would define the absolute upper limit for
zzan release.

The upper limit values can be calculated for the time periods of interast
by using the rad-.,active decay equation N = Noe'At
physical constants:

and the following

2 of 12
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FP-18-13

PARTICIPANT: Natural Resources [C2fense Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Ouestions 1 and 2

Answer (Cont'd)

Atomic Mass 255y = 238 gm
Atomic Mass 2%%Rn = 222 gm

Specific Activity 238y = 3.32 x 1077 Ci/gn
Specific Activity 22%Rn = 1.54 x 105 Ci/gm
T 238U = 4.51 x 109 years

1/2 238 210 -1
A (dec y constant) U=1.54x10 year

¢ 222

Calculations are as follows for th2 raximum curies o Rn releascd

from 170 x 108 MT of 0.1% U50 ore:

Amount of 238U original]y preseant in 170 x 106 MT of 0.1% U 08 ore

(170 x 10%M1) (10 gm/MT)(1 x 1072 ¢n U50g/gm)(0.818 g y 238y ¢ U50q) =
1.48160 x 10“ am 238y

Amount of 238U in 170 x ]06 M7 after 106 years decay time
N= Noe'*t 10
N = 1.44160 x 10 ¢ ~(1-58 X 10700405 ¢

N o=1.44128 x 10" "L om 238y

238

Amount of <°°U which decayed in 10° years

(1.48160 x 10'7) - (1.24133 x 10'') = 2.2 x 107 _am 238y

Amount of zzan formed by decay of 2.2 x 107 gm 238U

oy o 202
(222 &0 2n)
(2.2 x 107 gn %) (530" Ty = 2.05 x 10 gn P

3 of 12
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PARTICI&ANT: Natural Resources Cefense Council
SUBPARAGRAPH : Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer (Cont'd)

Curies of 222

Rn formed and releaszd in 106 years - upper limit
(2.05 x 107 gn 222Rn)(1.54 x 10° Ci 2%%Rn/gm 22%Rn) =

3.16 x 1012 i 2%%gy

Calculations are as follows for the maximum curies of iradon released in an
infinite number of years:

In this casr . 1 of the 238U originally prasent in the ore will decay in

71 infinile pericd of time. Therefore, the amount of 238

U which decays
is simply 1.4316 x 10'! gm 239y,

£ 222

Amount o Rn formed by decay of 1.4415 x 10n gm 2380.

- (222 qm 2%224)

(1.4416 x 10 N g 2225,

Curies of Zzan formed and released in an infinite numbter of years -
upper limit
(1.38 x 10" gn 2%%Rn)(1.54 x 10° Ci %*%Rn/gn 22%Rn) = 2.06 x 10'° ci 2222
Curies of 222Rn Releaszd in Time Period
106 years infinite vears
Lower Limit 0 0
Upper Limit 3.16 x 10'2  2.06 x 10'®
4 of 12
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FP-18-13

PARTICIPANT: Natural Resources Defanse Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer (Cont'd)

The amount of 222Rn which is releasad to the environment will depend
on the assumptions that are made concarning the conditions under which
such a release would occur, that is, what fraction of the radon formed
is assumed to enter the atmospheric environment. The upper limit
values from the table above can be muitiplied by the assumed fractional
release to obtain the projected release of 222Rn from 170 x 105 MT of
0.1% U3°8 ore during the time pericd of interest.

The quantity of tailings which constitutes the source of the 470,000
curies of 222Rn referred to in the s2cond part of this question is
approximately 170 x 106 MT of tailings.

An approach similar to that used in the answer to the previous part

of this question can be used to calculate the amount of 222Rn released
during 'IO6 years, except that in this case the fractional amount of raden
can also be calculated. '

Calculations are as follows for th2 curies of 222

170 x 107 MT of tailings in 10° years.

Pn released frem

Fraction of zzan released from 170 x 106 MT of tailings (same basis as

GESMO model mill and tailings pile).

Curies of zzan released per year per MT of tailing (GESMO model
mill)

S of 12
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FP-18-13

PARTICIﬁANT: Natural Resources Dafense Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer (Cont'd)

2

22
“ :797 Ci Rn/ r = -4 222 uw N 'pu
\ ay ay/yr years 1.02 x 10 Cf Rn/yr MT tailines

(170 x 108 #7)(1.02 x 107 ci 222rn/yr ¥r) = 1.738 x 10* ci 2%2n/ur

Curies of zzan formed per year by decay of 226Ra in 170 x 105 MT of

tailings
ZZSRa activity = 2.02 &

Atomic Mass 226Ra - 226 gm

Atomic Mass 2ZZRn - 222 gm

specific Activity 22%Ra = 1 Ci/gm

Specific Activity 222Rn = 1.54 x 10° Ci, gm

/2 2250, = 1602 years

A (zzsRa) = 4,33 x 10'4 year~

1074 o1 P

1

Amount of 226Ra originally present in 170 x 106 MT of tailings
- 28

(1.70 x 108 MT)(2.82 x 1074 ci Prapum) = 4,798 x 10° i

= 4.79% x 10° gn 226g,

228,

¢ 226 6

Amount o Ra present in 170 x 10~ MT of tailings after one year decay

time
N = Nge "N ¥
N = 4.798 x 10%e~(4-33 x 107)(1)

B 226

N=4,7919 x 10" am Ra

6 of 12
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FP-18-13

PARTICLiPANT: Natural Resources Defens2 Council
SUBPARAGR, PH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questiens 1 and 2

Answer (Cont'd)

Amount of 226Ra which decayed in one year

(4.7940 x 10%)-(4.7919 x 10%) = 21 om *%5Ra/yr

Amount of 2ZZRn formed by decay of 21 grams of 2ZGRa in one year

222
(21 g 226a) (222N RN - 20.63 gn “P2Rn/yr
226 gm Ra

Curies of 222Rn formed by decay in one year

(20.63 g 22%n/yr)(1.54 x 10° Ci 222Rn/gn %¢%pn) =

6 222,

3.177 : 10" Ci

yr

¢ 222

Fraction o Rn formed by decay which is relnased frem tailings

1.728 x 10 ¢i #%n/yr 5.6 x 107

3.177 x 10° ¢i ¢

22Rn/yr (fraction released)

During the million year interval of interest the amount of 222Rn prasent
in the tailings, and thus the amount of 222

first by the decay of the once removed parent 23OTh activity, ard 'ater,
after the 230Th has decayzd to about 10% of its original activit; (equai
to the 238U activity of the tailings), by the decay of the parent 238U

of the series.

Rn released will be controllad

7 of 12
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PARTICIPANT: Natural Resources Defense Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer (Cont'd)

The first interval during which 23°Th decay controls zzan release

is about 3.3 half-lives of 220rh (T)/2 = 80,000 years) or 254,000 yszrs.

2301, activity = 2.82 x 1074 ¢i 2Ot
238

230

Atomic Mass . = 238 gm

Atomic Mass Th - 230 gm
Atomic Mass 22%Rn - 222 gm
238y . 3.33 x 1077 ci/gm

230 = 1.94 x 1072 Ci/gr
222

Specific Activity
Specific Activity

Specific Activity 22%Rn = 1.54 x 10° Ci/gn

Tl/Z 230Th = 8.0 x 104 years

A 2307, = 8.66 x 1078 year'I

71/2 238U = 4,51 x 109 years

A 238y = 1,54 x 10710 year']

Amount : f 230Th originally present in 170 x 10% ur of tailings

(2.82 x 10°% ci 2301y (1.7 x 108 u7)

6§ _ 230-.
s 2.47 x 10¥ enm ™h
(1.94 x 1072 ¢i %*%7h/gm)

Amount of 22%rh in 170 x 108 MT of tailings after 2.64 x 10° years of
decay time

8 of 12
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PARTICIPANT: Natural Resources Def2ns2 Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Sumnary, Questions 1 anz 2

Answer (Cont'd)
N=Ne it
p 6.-(8.66 x 10°5)(2.63 x 10°)
N = 2.471 x 10%"(8- '

N = 2.51 x 10° am 230th

Amount of 23°Th which decayed in 2.53 x 10° years

(2.471 x 10% gn 230m)-(2.51 x 10° gm 2301 =
2.22 x 105 an 2307p

Amount of 222Rn formed by decay of 2.22 x 106 gm 230Th

222
(2.22 x 10° gn P0rn) (B30 - 2,14 x 105 gu 2220

230 gm N

230 5

f 222 Th da2cay in 2.64 x 107 years

Curies o Rn formed from

(2.14 x 10% gn 22%R0)(1.54 x 10° Ci/gm %%%pn) =
N ., 222
3.30 x 10! ¢i 282,

222 230-

Curies of zzan released from ’n formed from Th decay during

2.64 x 105 years

(3.3 x 107 ¢i 22%Rn)(5.46 x 107%) = 1.80 4« 107 i %%,

9 af 12
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FP-18-13

PARTICIPANT: Natural Resources Defense Council
SUBPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer (Cont'd)

During the entire million-year interval 222Rn will also be formed by
decay of 238U and released from the tailings pile

Amount of 238U originally present’in 170 x 106 MT of tailings would be
9.5% of the amount of 238U in the ore (20.5% mill recovery)

(1.44160 x 10'" gm 238y)(0.095) = 1.36952 x 10'0 gm 233y

Amount of 2380 in 170 x 106 MT of tailings after cne million years of

decay time

o N oAt
N Noe

104,16
N = 1.36952 x 10'Ce=(1-54 x 10777)(107)

N = 1.36931 x 10'0 om 238y

Amount of 238U which decayed in 106 years

(1.36952 x 10'9)-(1.36931 x 10'%) = 2.1 x 10% an 28y

222 238

Rn formed by decay of 2.1 x 106 grams

(2.1 x 108 gm 2380) (222 gm 2229ﬁ’
(238 gm 233U)

Amount of U

= 1.9 x 10° gm zzzan

Curies of zzan formed in 106 years from 238U decay

(1.96 x 10° gn 2%%n)(1.54 x 16° ci Z2%Rn/gm) = 3.02 x 10'! ci %%n

a3 Attachment 1-£2
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PARTICIPANT: Natural Resources Defense Council
SUBPARAGRAPH: Chapter IV F, Sumnary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer [Cont'd)

238 6

222 U decay in 10 years

Curies of zzan released from Rn formed from

(3.02 x 10" ¢i 2%%Rn){5.46 x 10) = 1.65 x 10° ¢i *%Rn

The total radon release during the million year period is, therefore

(1.80 x 16%) + (1.65 x 10%) = 3.25 x 107 ci %%%n

To place these release quantities in scme perspective they may be
compared with the amount of ZZZRn which enters the atmosphare from the
natural exhalation of radon from the earth. Wilkening, Clements and
Stanleyl estimate the world-wide total 222
areas of the globe to be 52 curies per second. The contributions from
lava covered areas, oceans, and the ica caps of the Antarctic continent
and Greenland are negligibly small. This is equal to a release rate

Rn exhalation from the land

of 4.49 x 105 Ci zzan per day.
The natural release of zzan during 2 million year period wculd ba:
(52 Ci/sec)(3.15 x 107 sec/yr)(‘ao5 yr) = 1.64 x 10]5 Ci 2225,

Tﬁl H. Wilkening, 4. E. Clements, and 0. Stanley, "Radon-222 Flux “easura-

ments in Widely Separated Regions,” Proc. Second International Symposium
on the Natural Radiation Envircrment, August 7-11, 1972, Houston, Texas
USA. Volume II, pp. 717-720.
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PARTICIPANT: Natural Resources Defense Council
SUSPARAGRAPH: Chapter IV F, Summary
PAGE AND QUESTION NUMBER(s): Pages 6 and 7, re Summary, Questions 1 and 2

Answer (Cont'd)

Because zzan has a short half-life, 3.82 days, all of the radon released
does not accumulate in the atmosphers, most is lost by radioactive

decay. An equilibrium condition is soon established where radicactive
decay removes radon from the atmosphare at a rate equal to the release

rate.
The maximum atmospheric inventory of 222Rn may be calculated from the
expression:
Imax =QC t .
where Imax = maximum atmospheric inventory

QC = release rate (Ci/day)
t (tau) = mean 1ife = T /1n2
222 1/2 '
Mean life Rn = 3.82 days/0.693 = 5.51 days

The maximum atmospheric inventory for natu-al releass (4.42 x 105 Ci
222Rn/day) is:

Imax nacural = (4.49 x 10

-

6 ¢i %2230/42y)(5.51 days) = 2.47 x 107 €i “-o-

For comparison the maximum atmospheric inventory from the radon released
from 170 x 'IO6 MT of uranium mill tailings at the tzginning of tha
million year period under consideration would be 248 Ci zzan.

e DR s -3
— s -

12 of 12
Attachment 1-7:



