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ENVIRONMENTAL COALITION ON NUCLEAR POWER

Co-Directors: Mr. George 3comsma~R 0. #1, Peacnh Bottom, Pa, 17583 717.548-2836
Or. Judith Johnsrud—433 Oriando Avenue State College, Pa. 1630 814.237.23900

May 2, 1981

The accident at the Three Mile Island Nuclear Power Plant, which began on
March 2o, 1979, focused an unusual amount of attention on the workings of the Nuclear
Regulatory Commission (NRC) among other things. Two separate review commissions
were set up to investigate certain of the events which led up te that accident.
Neither of the review commissions gave the NRC "high marks" for its performance
before and during the accident, which has still not been terminated. One commission
found

With its present organization, staff, and attitudes, the NRC is
unable to fulfill its responsibility for ?roviding an acceptadle
level of safety for nuclear power plants.

The second major commission observed

In our opinion the Commission is incapable, in its present con-
figuration, of managing a comprenensive naticnal safety program
for existing nuclear power plants and those scheduled to come on
line in the next few years adequate to ensu=. the public health

and safety.2
and

However, the work done by the Special Inquiry Group over the
past 7 months has led us to conclude that unless fundamental
changes such as those outlined above are made in the way commer-
cial nuclear reactors are built, operated, and regulated in this
country, similar accidentg-perhaps with the potentially serious
consequences to public health and safety that were only narrowly
averted at Three Mile Island--are likely to occur.3

Such findings and conclusions should cause the taxpayers of this nation, whose
tax dollars the nuclear program is deeply dependent upon, to have serious concemns
about the NRC, its staff, and their attitudes, absent prompt and readily observable
changes. These changes have not materialized. In fact, the Chairman of the NRC's
Special Inquiry Group was recently quoted as having observed that the NRC was “expe-
diting the things that made us uncomfortab]e."4 It is this same NRC Staff which has
proposed a narrative and certain rule changes to 10 CFR 81,

The narrative has certain pre-established criteria which must be met as
determined by, among other things, the applicable judicial decisions. The purpose
of the narrative is both to satisfy the Mational Environmental Policy Act of 1969,
as amended (NEPA), and to preclude any open discussion of fuel cycle impacts in future
reactor licensing proceedings. NEPA has been interpreted by the courts to be “an

environmental full disclosure 1aw"°. A different court required that "the test of
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compliance with 102 of NEPA , then, is one of good faith objectivity, rather than
subjective 1mpartiality"6, Additionally, the time period for which "environmental
effects" are "to be considered are those...for the full detoxification period."7
This is by no means an exhaustive list, but it shows that reviewing courts have set

high standards for agencies for compliance with NEPA.

The NRC Staff is fully as objective in its S-3 narrative as the Roman Catholic
Church was, centuries age, in its persecution of Gallileo. [f these proposed rule-
changes become finalized as proposed, the NRC will dogmatize into "regulaticns” a
vast quantity of scientific and technical information, frequently incomplete and
inadequate; the NRC will have succeeded where the Church failed. The proposed
requlations would define as “true” misleading, deceptive, and erronecus information
for the rubber stamp of the NRC's own Inquisition--its licensing and appeal boards.
The resulting “true" rules would be too cumperscme and difficult to correct, as will
ultimately be necessary. One would hope that only the bes:, most factual information,
with stated uncertainties would appear in the narrative; such is not the case. In
fact, in many instances, values seem to be arbitrarily chosen for tne purpose of
showing a lower-than-actual environmental impact. Specific examples of errers and/or
misconceptions are detailed below.

1. The values given for the ore mined and the U305 concentration
on page 15160(F.R.) of the narrative may have been accurate
20 years ago, but are not accurate now. Worse yet, as time goes
by they will be less accurate, since ore grades are dropping.

2. A1l assumptions concerning any form of disposal of radiocactive
wastes (F.R., p. 15161-2) in the future must e regarded as
speculati.e. There can be no assurance that there will be
enougn availaole petroleum to de the job (see Science, Vol. 211,
fFeb. 6, 1981, p. 576-79). Furthermore, the inability of govern-
ments to contrel or eliminate monetary inflation should cause 2
serious questioning of the ability of future peoples to pay for
the disposal of today's wastes. This is especially important
for radicactive wastes, where for both mill tailings and nign-
level wastes, some form of heavy construction or earth moving
will be required, and the costs of these activities have historice
cally escalated faster than inflation. All expectations and pro-
mises of wnat can be done with tnese wastes must De ignorecd. Al
that counts is wnat is done with them. In tnis regard the narra-
tive is totally inadequate and misleading. It should alsc de

noted rere that while regulations nave been promulated by the NRC
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to require a low-1evel of mill tailings pile reclamation, these
regulations were challenged in court the very day they were fina]ized.a
furthermore, none of the referenced discussions of radwaste disposal
meet either the “good faith objectivity" or the “fu11 toxic period”
tests set by reviewing courts referred to above. Nowhere deoes the
narrative discuss the relationship between the uncertainties about
long-term repository or tailings pile cover behavior and the cost-
benefit analysis for the facility. Nowhere does the narrative
discuss whether or not the narrative meets the judicial requirements,
even though one of the decisions mentioned here is also mentioned in
the narrative (ref. 7, F.R., P. 15154),

The narrative assumes that reactor fuel is irradiated to 33,000 MJO/MT
(p. 15164). While this may be occasionally true, it does not appear
to be a normal value in practice. The narrative does not discuss the
relationship between fuel bum-up and uranium needs for the plant.
This amplifies the problems noted above in #1.

The refusal of the NRC staff to openly discuss in the narrative the
long term effects of the nuclear fuel cycle is nothing more than a
ruse to conceal those effects. 0f course, such estimates, if were
made, the associated assumptions would have to be stated, but so what?
It can hardly be said that here tne narrative meets any of the judi-
cial criteria mentioned above. To hide behind a statement like "it

is impossible to estimate with precision the complete EOC for very
long-1ived nuclides” (p. 15166) is hypocritical in the extreme. The
staff has frequently used, and stil] uses, imprecise models to generate
information favorable to its precious programs. The Uranium Milling
Draft EIS is onz such example of the flagrant use of silly models
designed to support the preconceived conclusions.

feotnote c, p. 15166 of the narrative contains another example of

the a-titude problem of the staff. Here the staff admits to the use
yet again of the highly flawed risk estimators invented for WASH=-1400.
Contrary to the stated "more recent radiobiological data," the authors
of WASH-1400 took conscious effaorts to underestimate the effects of

jonizing radiation on people. For example, in that report, the two
risk estimetors (relative and absolute) used in BEIR I were taken,
and the one wnich produced tne nighest death toll was arbitrarily
dropped. The lower cne was then renamed as the ‘upper bound" risk -
estimator, a misstatement of fact. Then, out of areas where no
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human data exists, the staff adopted the misinterpretations

of poorly conducted experiments using homogeneous strains

of animals. These misinterpretations were used because they
made 1t look like low dose and 1o  dose-rate irradiations
caused fewer cancers than an acute exposure. From these results,
which were not evaluated for statistical relevance and which
were not shown to be artifacts of poorly conceived experiments,
Dose Rate Effectiveness Factors were invented for the sole
purpose of making reactor accidents look less harmful. This
became the "“Middle" range of risk estimates. The “"lower

bound" was nothing but a resurrection of the long-discredited
“threshhold theory” of injury, a theory which never has had

a theoretical or a genuine experimental basis. A1l of the

risk estimators from WASH-1400 should be dropped from the
narrative for the sake of scientific honesty.

The risk of "genetic effects” from radiation are similarly
grossly understated (p. 15167). The narrative ignores

the well known fact that the overwnelming most freguent
mutations are "mild", in that they do not directly cause
death. Yet they do cause misery and i1l health. Why does
not the narrative mention this commitment to an increased
level of il1-health?

The conclusions conceming the radiation effects of the
nuclear fuel cycle on P. 15167 represent an extreme case of
over "Rasmussenizing". A large number of mathematical
manipulations are presented and discussed. Yet, as in
WASH-1400, there are no configence 1imits stated. They

have been stripped away at every stage, never to de properly
used. Futtnermore, the use of adulterated risk estimators
(above) only adds to the problem. But worse yet, such risk
estimators do not reflect the innerent bases of uncertainties
in the original data, and in each subsequent mathematical
manipulation.

The narrative ignores completely the entire issue of human
variability. Outside the field of program oriented research
that has characterized ractation resaarch, it is well known
¢hat humans are virtually infinitely variable. Organs have

varying sizes, locations, functions, orientations, and even »
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nunbers.g The ICRP has created whay it calls a "standard
man", yet that organization does not appear to have the inte-
grity to reveal to what extent of the population their "man" is
wholly applicable. Only among the program-support radiation
researchers does human variability remain largely unknown.

I have attached a copy of a monograph [ recently received. [
find it quite troubling, because if the author is correct in
his findings, the NRC has again grossly underestimated radiation
effects. [ have endeavored to check the references in this
document, but the critical reference, to the Russian joumal
Radiobiolegy (trans.), is unavailable in Pennsylvania. [ weuls
hope that the staff would undertake a truly objective review

of this problem, rather than its nomal criticism-for-the-
purpose-of-dismissal.

I would also hope that these comments would get an objective review by the Staff.

Yours sincerely, /'

%"Ml /\"Z//“W

Chauncey Kepfo
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TR oy nedtheer the nuclenr industry or the United States fove
cromeal cvalized that Lhe levels of carhon=le leaking from the nuclear fuel
| R IR Mebarer g the publ e, For almest two decades this (sogope was
relCusce undey tie Jdasumpelon [t was harmluss relative to the far preater
QLS prodoved naturally in the upper rexions of the atmosnphere or by the
Lesting ot auo lear weapuns within the atmosphoce, Though hoth the lacter
WO sourcen wete known to result in the mutacion of large numbgs of human
wings!, anu [aspite ol the fact chat the Joint Committee on Atomic Enermy
llad Heun warned J4bout the Lnherent danger of carbon=lé emissions as far
back as awUI:. [t wasn't uncil che USEPA nublished an announcement of the
"Jiscowery" of the danger from USLWR fuel cycle tltlllonl]thl! the United
SCatus coverimment admictoed this danger existed. Since the discovervy that
Gathon=is umiasionsg rom che (SLWR fuel cvele will mutate thousands of peo-
dle, absolutely nothilnp s buen done to ~top it from leawning (see below).
wibwa=le s formed (n Light water reacturs when stable carpon=l2 un=
WuFioun Lwo sucuessive wutron capcures. [t is formed under the intense
Wulkron Lrrwiation present in the fuel hundles and along the primary coole
duba o Teennkary laver ol reavtors (ebnagh are compuned b hdgarcarhon
Sy T cwant tarmed dencids on o large number of variables such as
Lhw atoasety of ghe ncutron Llux, the amount of certain (sotopes present
An Ll Wiant (CegenN=ia and 0=i7), the amount of soolant presenc, and the
maan, sl oo lowation o al) e Laternal components of the r.nc:or‘.

" rbon=18 whieh s tomed then buj.ny 0 sapactate from the allov within

witde e L0 b vontadied and 18 rolcased into tho off-gas svatem principally
in Carban v Bub G0 wish some quantities as carbon monoxide and (n
3
Clis L o LUl Biydraearnsons
o T Lok rueleased to the environment via the various leaxks in
" g
Ll ' - Lvm wil Lhe MmN ok v vuPring 4t the «team 10 alr e=

L a. shalover cathon=ia lettover (n the spent fuvi bundles and sther

iy Wil o Lot Commponent o whioh ar FUMrOCUNsed 0 90tain rulvy lubliv ura-
pome f miust si bl he roleased through a similar offegas svatom at
Le ¢ € Kb LR o | Cuifusl as WUSEe i 0 POPOUSILOrY “e
. . s wlaver ity o Arhon=i¢ 1Y siirey 08 Lasie 0 O
r Vel o De Jd.aChdruvd unted) NEO The DLOs T ¢
L r ~ W= e GealNdiyew r ey Fite
v Ll .oty o “eL -la ' L3
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b carmon lipkidy sas with possible trace quantities of carbon monoxide and
Liwshran af e wame il

ALl kiwwn methods of carbon=le separation or removal from this carbon
dlokidy wi# wunby stream tave heen olficially labeled as "highly ilmpraceieal™,
“not technically feasible™, "apeculative”, "infavorable", "technically in=
fenninle 4. . unsatisfaccory”, and "technically less feasihle (than a system
which i ant technically !uauxbko"’. Thun, there is no i(mdicacion chat far=
son=l4 erfiuvnts from che LWR fuel cycle will ever be stopped. Rather, once it
(# ¢reated by man, L0 I8 a macter of time until it is released directly into
the biosplure in the readily absorbed (orm of carbon dioxide Ras.

fecause of Les extremely long half=life (5,770 years) and the need for
Auch an isolope to go through eight half~lLives bafore it decays to an Yaccept~
abls"™ safe lwvel, carbonels repressnts potential dose commictments for at
lwant ah, LG ~-'-.-,nn“". Secause it 50 closely resembles stable cardbon=il, the
sundation tar all Life as we know Lt, iCs sotential for migration theough the
Shosie e 1 unvqualsd vy uny other radiolsotope or element. 1t travela cauailv
vany tu oll narts ot the human body and is net parred by the placencal barrier
(bub Fubin e, s seluectively biumagnilied to) tha fetus or developing -nrvn“.
P T I O P T S O TR L e U A e Luvils lur guniwrations wilbio
Lhie bmsiis bwdy, whtlivy Dy concuncracliing in womens' wombs of by becoming nert i

aur INATT,

Tl fent publ bl gvidence Linkiop man-made carhon=l4 to human genecic
4 " 13 g P
dami g e w1958 by dr. Linus Pauling 7. Pauling, utilizing informacion nuh=
; k . l& 13
Vil & cutvesor Jamus F. Crow , the National Academy of Sciences and

; e
willurd . Libby (the then chairman ol the Atomic Energy Commission) ~, demon=
sifaled Likie She vast majerity of the approximately one sillion human genetic
autants (whach the AEC and other abuve mentioned sources had stated would te=-
el R ey years of atmosphieric testing ot Lhe 195h testing rate with o
14

wonolabion «f e il tion cnlldremi Twere due to che plomagnification and ab=
SUFBL LB 1 Lliis adhedeuy carpon=le Zrom the hiosphere, Though atmospheric
Cuml il us nNut yet buen carried out for thirty years since 1950, it is now

habhrwit Lok Chiv ARG ancumptiun Lhat She LesTing fate gl 9%k would not be e~

Ceved weow Lo rrect. Subsequently, Lakiig into account the different amounts

flo vml e Sfeduscdd Dy atomic and hydrogen bombs (@ ratio of abouc i to 7,
V
UL } , Lhe Lemblafy programs af £he United stutus, the USSK, end frvad
wotad Wk Fonn=ia Ity she o ot 1SHo to produce 72k, vt Ligman



sulutions” , Since that time, o considerabie amount of testing has Neen dnne
withiin v almesphore by Franey and the People's Republic of Clidna, Additions=
i lw, G 8, Han 8 K., and British MNigures do aot inelude tests whiloh are
still cluamitied for obvivus reasons. These levels for human sutarinnms wers
all based on the 1957 cxtimutes by Crow, the National Academy of Scieace, aml
Gthers as Lo Che kenetic Jamage wrought by che exposure of the parents of 1w
billian «nildren to one renth a roentigen nr 'nllou:zl.

In order to butter underscand the hazards posed by exposure [0 carbon=is4,
LE S Ny anafy to understand more of the nature of carbon cycles in the bios
sphure. Jlw carbon=ls produced naturally is produced in the upper atmosphere
(bomburdmunt of altrogen=lé by cosmic rave and Lts resulcant transmutaclon in-
to ;urmnu-x-';'. The quantity produced in this manner is estimaced to be be~
sween 0, 00 g &0, W0 curies per vear with a total equilibheium catabl ished
gt 220 million :urtungl. Nf this amount, apnroximately 87.3% ls (norganic mat-
ter in the ocean, v,7’% Ls organic msatter in the _cean, }.88% (s cerrestial

F
A
fiving miteer and humus, and | .59% (s atmospheric carbon dioxide™ . Thus, oaly

about L8 w1 the co:ui'ssu located where it might expose uankind, This means
the dJanger | rom Aatural sources of carbon=ié i actually coming from the much
JUWCT 0 as v gen Bk ion curies; d considerable amount of radicactivicy
Feprcowent e about L millirem per year oef person or about II of the tocal

Dbt b rominnd Fostbab bun doss T L kL can lugically only be assumed that this radio=

SEEAVitY roneenents o stenificant portion of the normal rate of Luman mutations
e
7, sovivt s lentists, on the otherhand, postulate that this amount of eariwine

be Puenfusents 285 oL the nermal rute of mutatien (see helow),

Carbun=le production by atmospheric testing of nuclear weapons flas heen

] 4 , 8 ) 2 ,
enbiiatent LI1) o biv ac 6.2 million curles®™ , Of this umount virtually ali
i Laken Lo Lo sEratosphnere oy the huat and Jair currents which cypify the
WS P waks el bs o evenitually diseributed all ever chw globe, A dispro-

sortionately lurge swreentage of 4t is likely to come down in the polar re-

shons Jue to Tiw lowercd vievation 91 the sgratosphere (n these cepions, en=

vraliv, L o ling buhavier of bums produced carboneld is similar teo that of
abat Foabis il carhone=ié vxeent lor oue lnportant Jdiflerunce. Pauling hias
of 13004 Lwer LU Fas Mo Lhe warran=le= dungruted by atmospler.g LUsCorny
eam GG, wa falling lnto the werant whaete L€ 48 4An @ (00fM dnd Didce nonure
D5 et vl L Tadarduus e man” . Ihuretore, of the remaining -+
‘- sas ally diafe’'s esiingie) orf 93,000 curies I8 realiiv Avaii=




ablv o vipuse mankind,

An 1or e lear covenv, the lase of f vial estimate lor USLER Toel cyele
relvames o curbon=is by the year 2000 was 500,000 Cutill]u. Thia figure was
Basad o o projevted rate of growth almost twice as great as cthat which is
now uviucutj‘. Thus, ¢ .unservative projection (s that it aay take America
wntil the wear 2020 to reach this level. However, the worldwide LWR fuel cv~
cle varbon=l4s umissiuns are projucted at 706,000 curies oy the year 200“’2.
Aumafibens ul just low much Ls produced or when it is produced Lt LA obvious
ow ¢lose thewe profected levels are to the quanctity which s readily a=
valluble (rum naturml sources; and how much higher {t is than the quanticy
whivh is readily availanle from atmospheric testing of nuclear weapons, Tt
may dlso rove Loteresting to note that worldwide emissions from the LWk fuel
cvile slonid mageh and st4rt to excesd the natural vace of production of car-
Dun=le v Low vesr JWQS)J. Thus, 4 new equilibrium for che toctal level of
curbon=is i1 the Dicspnere is presently being established (and along with it,
Counew wnOd b bum i Ll normal rate of mutation). g ls again importanc to
by LIk Nuvask scientists postulate thut 25 3 of cthe normal cace of muta=

Lion bw due to the background Leveis of carbon=lé in cthe biosphere (see be-

lowi .

TR Piwe coortmaniald 4 perssdocasd by osbiee oeeesy Dhe aartses 14 omintcianm
Gt the Thl i ewele will e readily available to cxpose monkingd in its cus
CirPety, ol sped bal Inturest bn the cyel inyg behavior of this carbon=lé (s the

important tole slaved by the organic ma=ter in the soil which serves as the
Web jorv manih o LR vl cvely t.'llt-.h'nlh.. wWhereas the greatest percentape of
cafhin=l s | rom AatUrsl sources of from atmospheric testing of nuclear weapons
in o Auing & and An the ocean sink, this netural cycle is broken {rom the ver
sturt o 1.4 e ol nuvicar power sy the location of auclear fuel cyele faes
s Couine b smannes ool Farui, Thus, the crops grown arousl LER Tuel vy
Cie tavilatios wall contain sipnificantly nigher levels of carbon=is due to

Bl i prox @iy Ly Liw siuluvy,

Lk, .
th vhoastis Lintise lves will absorh L, through their leaves during the

BT sk ormynid bk and distr bute Kt throusbmut tlw plant. Aiditionall
) T
v : o'h Gt ey matter through their roant systvms, s, thwe
Ptk s el wes wi bl vonsCitute o Maor sink Lur LR fae | UL Gm RS s
rinsine 8 theiuete, thiv Bludupitil ssalivon ol Curdon=is ANLO MINK NG Vi

|

Wi 1 v a i b Beamy Tabiadlie iliny 4 4 signiticant nio=sink [OF Tiw LwR el



Vvl woassiunn o carbunelé, ‘

b e s this alleged hazard from carhon=l4? Ta it not too =mall a
LusdRe 30 dnuaviuwal human heings to be concerned about? The answer (s no.
Pherl om w ouse wl tadiution so small that (s not genecically uaru(uljs.
furtiw e fu, Ll numbez ot human mutactlions induced (and therefore {(ntruduceu
LALO L il avne (wul) (s onsidered to be directly proportiovnal to the
Foadd it Lo e besarbed v Ehe gonuunjb. e 1% theretore poassihlie to make
Crudy i i il vatimaten of the hagards, provided informacion ls availahle

37
cn L avefa e Jose to the gonads during the reproductive period” .

b 1979, the USEPA published a raport)e whic)) estimacted the level of
e i Juman cutustlons that would bde produced in the century following the
P lvane of aaf 000 gueles of carboa=i4 (by the year 2000). The USEPA con-
cluded .ot this reluase would , Ln chat time frame, cause the ONA of 12,000
ARl e e Lo ueeive o Digh vnuugh Tadiaction dose tO cauve them o have
B T stk v Jamage. Baning the clifects of radiologacal dmmage on the

. : 39
wilth amied L Jures ot the Netivaal Academy of Science 1972 BEIR report” , che

SEPA e Lintend A hiis rodiacion induced damage would consisc of 12,000 canes

' Pl i Pomimba )y ol arooas genee e Chievis (Liwsg
Lo ok cotewenital apnornalities leading to serious Jdisabilicy,
b I by i hisennes ghat sre spucifllcally penetic, sueh as
PO rfLadil burms oF muntal detects, Jwarfism, diabntus, schizephrenia,
viml aewemd 0" G0

On L mabiest of the milder muctations, the USFPA had this to say:

wooneebivabdy rulated component of diseases such as heart di-
cwy oo rs, ol cancer as well as more yeneral increascos in
P dywe bl Ab e aith arss omi biad fim o extimidtes ol Qenel il vie
i s s oare wlftecis on growth, development and Life span, he.ause
Vi oL widy fanky vl UNEErtaAlnty 10 exa.ating estimatus of theil ime

VLA, wipled with a judgement that their total impact (8 pro=-
Wit reater than chat of those oewalth effects that have heen
Litatise )y vonsidered,”™ 41
.
Vsl James U, Crow, Or, dentley Glass, Or, H.JdMaller, and many

Chnd LA s aenCaesta bave amply demunatrated over Cwo Jecades agu" that
R L Vi leas sevele wubants 48 ot ledst eyual o, and prubus
) fodhoF Chay the fiucts Trom the mare severe mutations, This (s pris-
Vv . reater srobabl ity thet g migor mutation @ill b passed an
& 0o siable than tiw Mmure =« vere mutationa. Thas, (¢ more than
al
& L vl ol severie v Jltecting lar wore pwopiv
o o e P mind that wlivets such an the EUVA has descriped
. Moadb L o wane s, ' MCLr, Lde*nivudi . ] 3 -
N whii, dave lojpmeiit, d lite enG ur X' v . -

Al SN »
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chom thaa o helel mencion in an EPA report which (s soon fo he forgactsn an 2
TS T -.'. ekt and apparvatly covercd=ap by the nueloear ||;-lc.nlr~¢ el s
sovernmuent rogulating agencion. These are the kinds of vffects which, (Ff ip=
aorud amd ulluwsd to spread throughout a species, can cause the eliminat{on of
that spuvies fare they ruduce (o8 viability. Perhaps one of the hiugver undirs
comh Lok Gl UNEPA Gas ever made ix contained in the sentonce wirigh Tol fowesd
thetr diwive mentioned statuements, which save;

"To whe vatent that other somatic and yenetic effecta are impocs

tant, thy presenc zscimates of the lmpact of radioactive efflumncs

on walth are not conservative,,."4d

The 1act that the USEPA chose not to quancify the above effects further
dumonstractes the folly with which mankind embarks upon the develonmenc of a
form of vnergy ke neither controls or undarsctands, For since cthe EPA han e~
lected nut to quuntify the number of less severe mutatinnms caused hv LWR fuel
cycle emisnions of carbon=l4, individual human heinks will themselves serve
0 quant ity these eliects for the USEFA by hevoming the victims of auclesr
power Chomne i ves, Yel thexe mutant victims will undoubtedly have no way of
woving, o «ven kiwwing LI they are indewd the mutaat victims wnich the Fed=
Pl auveriment las, 0 fty windum, chosen to tgnor, Thus, the nuclear indus~
CPv conb i s Lo experiment gt will upon live human belnks with sutayenic sub=
sboaaves ot madm ol %100,

Thona!l wae cannot prec lsely quantifv these less severely mutated peaple as
il s e 0 Che mere sovercly mulated ones, we Jdo know that the total num=
pef ol losa severvly mutated human beings oce sufferriog from che lacoeparation
g the o DM of 3 much more viahle mutant pene, Thus, the total number of the
Luns seovovl v wmutaved peinle will greatly exceed the numher of mare severvly mu-
Tk v ety Thoas, 12,000 severely mutated people plas far over 12,000 [ess
v rel o antated peopia vtuals Tar over 24,000 human mutants withi® the first
TSI 4 Goase o MINO00 curles of carhone=ld from che LWR fuel cveln,

N irban=la in an isvtope ehvse lalt=life s longer than one century,
2 truw voblimate of the human mutancs produced by ity emisaion from cthe LWR fuel

cuele must take i0t0 decount its effects over the time span in which it will he

Mtoeenis by damterous. A% stated eorlive, this perlod is cipght ballfelives, amd
o LA . i S04 Contur ies Loay, s, 0 ocder Lo awcount Tor the e
Bt oot whil e produved in thie firse haif=life of the vmission of KOO IKIO
VS enele Trom She Lek fTuel cveie, we eou.d fake (he number Al Mutants
Fomoas & Lin VEML Lentulv Jny UL LAl LAt by Ihe avuTage amount ol (ST L]
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far over 14,000

x J/IR »

v Clwe

Aumber

Ja, 000 human mutants

wman mutants

bl

cunguries
fac over 1,018 600 human mutants in the first half-life

wman autants
Y/l + 3/32 + 3/64 + 3/138 + 3/256 % }/312

centuribes

e — — - SE—————

in that tirsc half-life (cthe averape detween | and ¢

e et

produced atterwards by cthe remalalng nalf=lives would he

the produce
x 57,7

Synturics

Ruman mutants in next seven hali-lives.

This wxprossion can dise ¥ stated (by adding up the fractions

far over 24,000 human mutants
x 0,7440406
17,099 17440
centuries

L0300, <35 (appfoximacely)

wman mutancs

numan mutants

Tar aver 2,043,088 human mutancs

% 32.27
For aver |
. the sutal number of
L release ol
1 far aver 1,018,600
+ tar over (.08
vs peant

irtus of cardun=l4.,

Lo s uss iny

the total mutagenict

athve than the direct irradiacion of cthe zenes Ln the

this consideration amounted to

the ahove two factors.

as a decimal):

human mucancs

wuman muctants produced over the hazardous Life

A00, 000 curivs of carhbon=ia from its radiolomrical

it should be noted that we have not tncluded mutations from

ONA molecule from

There are two other vital factors co take incto ac=

tv of carbon=14, The first is mucacions

s reconaive muta=

Ow=

ished a report which for the firse

-

the whole (ssue under the Tug. speciflically,

on ¢ffect

“h

ulffeces.”
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¢ thwe transmutacion ¢ffoce ol carbon=ia, The sccond
SIPA Jdid ave seo fit to coasider vither of
i1y, Ui Dupartmenc of Energy publ
- 1 US government agency, addressed the subject of healch effects
i=1 a's tramamutat ion el b L‘.’ Yot
imiid o wauk Jtlempt o swoed
wiublv brrutional analysis, the USDOE weongly concluded:
cPe Lw A0 experimentai ovidence fore a transmutat
Wiy e farper Whan e Fadietion Wl lantisa”
vy Chwrelore Jad not dueem it prefecabie L2
Lier the Aosaibiiity of ¢arnon=14 transmucacion
- s been known since at leaat the time 37
A b lds numo ruvuced Larbun=is Shun Sdiawe
h in LPUARMUEACIOR i fegt SCyury Yhenever the

sarnone=is«

. s



CaTLw Dued particle (whicn can serike any locus of NNA causing the herctoi ry
fese hew cadiological damaye Lo ghie hwman genetic cude) s Yot onve this heta oars
Livwiv b ‘wan gmittud by carbone=ié, the neutron in 1ts nucleus which emitted the
et partivle e (nstantly traus{ommed by the loss of this negative charke (alon
Wikl Liw denas ob Lhe beta's mans sid spin charucturistics and the lums ul ume or
Mure AUl rinos and some eneryy emitted as a photon) into a proton. Thus, we arc
N Lonket weabone with the carbon=ls (sotope which contains xix protons amd oihit
ek fas, ot walh G isutope Cuntuining seven protons Jand seven neulruns; il 1w,
algrocun='4, Fverveime a carbon=l4 atom is tranamucted {nco this nitrogen=ié& Atum
within Liw DEA molecule Lt cdusus 4 chemical mutacion for ghe cualn which controls
ehe WNA e is itself changed, and cthus, mutated.

Yet cuantifving the increasvd amount of these muctations due to the transmu=-
tatien o oL is complicated, The heta particle emitted by the carhon-l4 acom hawx
AL v de b AW rRY Lo travel acruss the length of the germ cell to serike any locus
Ol i vhomesomye 40 Lhat guem cell (but not enough to penetrate inco a jerm cell
ess Lo ifae Piis weans that radiviegical Jdasage can occur not just from tause
Catinnml o atomn Jovated in the UNA chain itself, buc from the carhon=ié atoms (o

‘. On the otherhand, the odds ol

the interstitiul Tluids througnout the germ :cll“
Aot et aede et emitied From anvwhere (o Chwe DNA clnin or even Lhe [nters
sEabial fhuid of that particular germ cell and seriking o locus on a chfomoa=omy
within (it werm coll s very small {ndeed. This is because the size of the beta
Aertivle aud oven that of (88 target chrumosnres (which are at least quadrillions
L et b osball uxtremaly Liny when compared to thae of the distanees
Ll vl b e must travel and all cthe Jitferent Jdirections in which Lt mighc
eravel taert of like nitting Pluto from 4 light year away with a pea shooter).
Pisten i bt yok ad, hwive argued chat the lunizacion potencial of the buta particle
Cits oy o wire charge) will compensaty for the small size and tremendous dlstances
pavolued o, tiwe American seientific communics Joes not accoept his resules (see
S dow) .

Ll ot 0 Lor uanit A1y Lo okiny stations are produced by direct irradiation

G LW ity arfe pfoduced DY Lhe tranamutation etfect, scientists have dune fwo

Grke botes o axwriments witln et plants and inscets. Lo the DLArst typw, tiw
LY vkt wonld oe oxposed Bo 00 wirect Lrradiation and cransmucation ore-
b s ' wins LA through daternal (njwes Tions, Meantime, cuntruls would tig =
a U R b T LY aditma emp ICur, sUCh dN st L=hnl,

apiepr b, il Saas gl rusuptiiie Ond Lhen LPLeu T ICrVy S P .
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.
TR o akhwm Lically Accounting for che increaved lonization potential of
sttt iF1 s o Howiever, the seiuntil

eoTummunicy hotis in Werica aml ge

htoau nave degl) ~u ' aceept his results as Vaiid, These are the resulets shat

Che LSUOL gvvupeed gs valid in arriving at their conclusion mentioned nreviuise

AV,

Warioer type of exXPeriment iovolves the ncormoracion of carbon=l4 into

L S LT G I ™ | shserving the dif ferunt afuantities of chromosomal aherrations

bilucd v irving the PUSLLLON Wi the carboneid AN the Chemical utilized for

i 14
Lhw vellulae sjections ({.s,, thymidine=2-c** and chymid ine-mecny]=C s Such

5
48 an Meage and Friedikin's “Aperiments with onion root ua-)’ « Melwade and

Frivdkin Vouml Lhat when che carbon=is {sorape was in the methyl Pesition, the

uBher o1 anien oot Cip cells with chromosomal aberrations doudbled: from 5.4a

Persent to 10,29 pere
Fatlais !, Yot aany dire

BLRA: Cof enapla, Ruzin, et al., “lose exper ments wvere similer 0 Lee, et

Hiow Betud it internul Lajection of curbon=l4 Produced %«-.5 | (mes 48 many

PRPErANL o iy s anturnal Ramma radiation, In the words of R.Kirses and M. Zelle:
" resulin of VAFluus workers have noe hbeen consiscenc. Some

VaVe: ® e il that wil ffeves are agenunted for hv beta=irradia-

Ly, Mol ¢ hvafer gl cusgl s wre rubadly those ot Mo luade
i Fladhia, who reportad that chmidxnum:hyl- () induced
wihs o Bl ity af .'h:‘nﬁruu.ﬂ IBereac Lons n the

GRLOn rooi Lips
I
s viau | VR Lilge -

“ amplviog, since no ditference would be

VLN Twe butaeradiat ton YiWuiwd offuces, that ransmutaticn
- b

VIS were imporgant whion C wasx ia the myehyl PORLLion, e

' Chas dauta 4t would appear that uny conservative #stimace of the

Vbt Wi e muta g s YeoduL el Ay viarhoneié in the Niosplere must in=

S O TR bPabsbtagion offects of Ccarhone=l4. Any data nroduced which {s

Vi ime, fis autiwes to be 4N Juthoritycive statement uf cthe health el =

SCIs o o

Monsie which Joews ot dccount or che tansmutation . .fece at

ANt Lo fhe Jdesree that ’otuage and ‘riedkin nave shuwn to ha true for

ien weg

-

vilm can oaly be i rwd o "Charade”. Such data is not cone-

L rVaL g e Ll Putaey PUEWOBG LY nubiverts WA intended purpose of Prfotect=

i the bl iv, e cUfsurviative arguemen. Ydn ever be nade thar this davae

Rt ot b eeuned R0 bold true for a.re complicated life forms simnly

A TS TPER oy ety ompl Avdled. L soeh COMDLLiCAten liie SOPmE SOV ivunl v
vk i v wfv ufla willcir cun s wrong iI their senelic cude (4

Wiaiogdoally uitered, Thervfure, in Lisnt of the above words

i

Mineh G selav, HMW Pt ve udpivmani o/ Ehe nealeh (:feces ot ldrhune
v L ¥ Lfanstatut it will at ) en JULDLe Lhe tital
— —



wanbet o lomen Gutatiots produced by the release of carbon=1\ into the hio=

-

it ar, Chise b Fiaure ot fae over 2,089,122 human mutyncs becomes the (i=

gure wi far over @,178,264 human mutants.

e ra are lwsever several distnrbom Jhilemn with the rescarch of Mes
vuade ond beivdkin, ln fact, these problems greacly affect the credibility
of all tiw uxperimencal reswarch done o date on the transmutacion effect of
cafban= &, (olvnceskitl, Suskov, and Stupanox have addressed this lssue mowt
candidiy wid acuratuly when they said:

"Altempts at an experimental evaluation of the relacive renecic
Ctivvtiveness (RCF) of the transmutation of '“C conctained {n DNA
in vumparison with the external influence of X ray or gamma rad-
Latlon (RGE, . /.) have bYewn few and give extremely contradictory
resilin == (rom | to 20 (1,5). Mos: of them were obtained by com=
parine the rate of appearance ol a definite type of blochemical,
letial, ur visible mutacions of a characteriscic, and in (5) ac~
cording (o the number of chromusome aberracions ia the decay of
o comtained in DNA and (n the case of external Lrradlation ot
thie wrpanism with Jamma auanta ot the same dese. Sach an apnroach
(n oot vokirely currect tor g number of rugsuns. Flese ot all,
the s tra of (nduced mutacions (n the two cases mav differ «ib~-
stk bl ly, with o gurrespondi s difference in che frequancies of
aprearance of the observed characteriscic. Furthermore, an exter-
Aal il luvnce of weakly Llonlzing radiation Ls charactarized by a
dunendence of the wlfect on the stage of mitosis, the biological
iiiliation of the oblect of the {nwestigation, che degree of sat-
Uritivn vl the tiswue with oxygun, the doee rate and conditions
9l wrradiation, the state of the avstem of dack repalr, etc.(Om8),
Fimallv, tlw use of X rays or Jamma radiations as the standard for
e @Y e et it in view of the low value of their LET, The
Foahe s baomim by A fovd that the RUCE of radiations with @ larze
Ul caher mechanisms of intecaction with mactter proves to ide=
Wl oo Ll whaw and compusition of thwe investigated Liological
gy weky ths habitat gt the moment »f (rradiaction, and the pre=-
e 020 i ruflecting matecials. Cvidently, this may explaln the sub=
abant (ul Jispersion of the wxperimencal values of the ROE of last
Wwhkfois lur variuus blological obtecty, which, udccording to tiw

data o i ferent authors, range from three (chromosome aberras-
Chodt o wouse spermagononta) o &5 (induction of praphage (n ¥,

G sk vven THD Gohromusome sberfations Lo onion root vella? (8,
A ocdpultanuous consfderation of all the enumerated factory (s feoe

went by complicatud or slmply impossible, From this the disperse.aan
Iodhe experimental valuus of ﬁutt‘,, noted above hecomes understand-

In their work, Solenetsiil, Suskov, und Stepanck have compared the WE
Wt BTk dtbun of cardon=le with e transmucaclion 2f neutrons. Their
: 9 53
saleulat loiws siww RO te’en 4 L,a4h/0,N5% = 82.5

Avilitsomally, thev compared the relative genetic effect of the transau~-

Lation f carson=lé with that ot radiatiens such a8 samma and X ray. Their

(O T S R T T Lar microns ouln

WE po/p ® %00 % (70=137) @ 310=600

fOF MACCOOY lucts

«(E s 45,2 x (5=8) = 426=n8D

te/r
€ r PO SOMmY G Bivita, vy then fake Shy Average Yaluw ol ==
r == g8 AN Luey [ 4 VoohdumCavtic MUlaliuNe, TULATULYSE U
w ' Poolme wifddidtion ot 48 OfF S 90 00T unyer invesiigatiun,



Plenw CLi@r noted

.

1.k with respect Lo oene mutatlons, as was imndivatod =

| R Y
o whwadd e osvveral times bighe” {3 mindmum of 10 times) than
Wit respect o chromgsome muatations, and svidently may depend sube
ik b Ty on Che wiological aflfiliation of the ebjvvt of fnvestine
Lartie Thus, in the vase ot lrradtaction of mice with [ast neuttuns,
WORLE [a/e with respect tu certain visible mutations reaches 10
< which L8 3=10 times higher than RCE ¢,/ ® J=b for chromoacme
Hoabivns in spermalogonid and dominant lechals in the smag objeuts
(i, 17, IB). Conmidering all possible types of mutationm, the total
o e wiwatd be even bigber. This is all the mure coerect Tor
thwrmal neucrons, Thus, there will be no greac error in the estima-
G ok L Lower fimit ol the possible values of thue tutal RGE (g
aveording to yune mutations oy of the order of %00 x (5-10) = 2300~
i), vur on the average, %000,
[{ the values . btained tor RCE te/r 3re corrvect (and the trivial=
JLv owl the calculations und consideracions citad provokes no doubcs
0 rheir correctnuess) aud are confirmed experimentally, then the bio~
loswval sianificance of radiocarbon '“C Ls presented in a new light,
noarticular, its role as one of the basic natural mutagens and, cor-
corpondingly, factors of variabilicy during the evolucion of .ife on
carthh, becomes evident.” 55

Lty valeolations dre prosented te estimate the amount of spontanevus
kb ot on Larth which the authucs belivve to be caused by carbonels. They
Wity seak Jhwie valeulatlons show a possible range of from 24 to 98 percent

Lo (otal amount of spuntaneuas Butdtivn oa Larth, They further note thal

Cuorlingg e the estiuete of Academician N.P.Dubinin, the contribucion of this

36 ;

Laktin 4 speatdnuous nutagenesis Ls of the order of 25% (21)." in the light
biie WPl e e s Lk T potential lor barm to Che Duman face

Who s ot et eartmatem b rom Lind LR Tuel cycle Lo the bilosphere is 1ar oruial=

Coaodi win overr boen indicated by any US governmsent ageacy or any ol(ficial in
 HSTURE T oF LiunirY.,

W whove resedrch of the Russidn scirnciscts {s correct (and chere is

¢ oA i * LR bbbt rootiervise = which 1 any Wwdy Tuves
wm dv ) Bhedl fhe Lrue DABDeC Ul Humun MuCLCions wrougnt DV the leakage ol
", ww Iaeh ol Ueld 1ate the hiusnhure by the LWR fuel cvele is incroased
il ebUU, Thide Fisure dues it Liclude tucessive mulations. Thus,
G Y s b ines afe mutated by the fadivlagical ef feet of  the abmve
I cachonele Lt W blosphery, then the transmutacion effect of

e e will dncrease e total to approximacely 8,276,340,000 bhuman

Uhanks . Again, this flaure Jdoes not include recessive mutations.

i s Pefarh s M projvebions over Che Tirst vight abi=l ives tnie
e, the aomber of mogitions atill remains stidper Lok Texing Ciae
i 3
shimate ot - g LR et g WL Lt humans «ilhiin sw ArsL vitkar
|
i Wil MY Y il o dranela v thie LwR fuel ¢wclie and sultipl i
. Ss ’ i v s il Lo = -
-
-
.
-

il

e SR m—— — — . — S vor <o e < iy o



12,000 severely mutated humans
i 4,000 RCE po/p ?
48,000,000 severely mutated human heings
walliith e century vl relesse of 600,000 curies of C-14 ilato the blosphere.
Gty et b s CAPECL il Ve Aergel aumber of less severs husdn Mmulatibs Lo oce=

7
cur simul L.uwoully.s

& lu t wificlal vstimate made by USEPA concerning healch effects from
Leikare 1 carhon=i6 by the USLWR fuel cycle to the biosphere stated that ap-
aros it 1y 3,900 to 5,500 human mutations would occur within 4 century of e
iMoutit ol varhon=le to be reiwased by the vear 2000.“ The lower figure was
pascd apnen 4 wrowth rate (or nuclear puwer which s in actual existence today.“
Thitm, =iy Liw USEPA unly cunsidered the radiological effects of carbon=la,
thw ot orosented by the Russian sciencists shows that the transmutacion ef fect
Sl carten=is will Locreane the total by a factor of 4000. Thus, the carbon=lé
to v Luaws i0LO thu biosphure by the USLWR industry by the vear 2000 will
Cduny ADEos smataky 15,600,000 heman autants to be born Juring the lisc Cencury
(et & snbdon, Fobusaive MUtdtivns of Lbc less severciy mutdted humone) .
Lof reresstve aulstivons L bs neted that H.J.Moller has celculatud Lhe

Fate o s anive dattags u visible dasage as 1,000 to om.boJuuc how Buch ol
Pl wea oo ob el by b cxpevonnd phuenotypienal by in thoe lasman race is laepaiy
ikt Vel iL im obvisus that it will preacly taerease the tneais,

ue calv way for recessive JLenes to be removed f{rom our DNA code is for

&l
B AV aual o receive such 3 recessive gene from both of his parents. ) it has

See sl LiKIE 0N the averasy recessive yenes will continue to spread throukie

sht Ll areern soiebic ol for semewhere on che order of 3030 .gcmnuom."'

Adad bt fomnai by LEFE iw Sisu vvidulue that Loheritance of & SiNK.e nutant Jenu

dnteth L4 om tuirm, This harm (acludes lowering the gencral rzsistance o diswase,

winmr€ Lol W Lileespan, or reducim the fertility of the carrier, dhile ureat=

ook b ioad orm, these ef feets would also feduce Ui viabil ity of sueh joemes,
6l

P e, Foshiey Che mumbef o) FOCURBAYYC MUCJUL LONY Tu widey eatent.

Siiee Lhw Jverdge BUtant gune tukes 30-3U0 generations to be removed lrom

the Dt onetic povl, we can gut @ rough estimate oi the nuaber of recessive
wiatd b enty o wtedr dr Wi bl aweenr . AL fliv dlessilat e minimum, Cha ercied lon wl a0 malant
il . ookl (i Ll aVRPORE) Pudessive carricts il Lhat mutant hfcuds,

i i el Lt ali wl tese recessive carriers will suffer sowe hara, (Eran
blin F hrigY L0 DPUNY Ll uss wiuity Loe Butant Jene. Vet #e o0 Wl Rinw
o wily walief vl v sUlSTIGCLUudlY N@MIiul Wlulivnn, e Jdv



KOUW Lol slCe Che only way the recessive genes can be removed from the geone

i} Fasd cevlBoene £O inbwerit (2

wild 4t

Difce Liwre is an apsolute minioum dverage or

aumper of which are

L ram both

narents,

that recessaive

mutal fons

lvast double the number of autuations which are initially passed on,
J0=30 recessive carriers, any

likely to snow some form of harmful mutation and further-

Wore, o broed several children themselves who will carry the mutant sene,

Liwn wo are Obviously discussing a latye increase in the number of Jeleterious

mulant anes whiloo

ing 4 misery. Thus, it

can only be removed from the race through individual sullor=

becomes obvious why H.J. Muller vstimeted recessive

Aviet i Jamdye at three orders of magnitude above visible Jamage. [ (s also

JOVIOour Lhul recessive mutat.ons will cend o be a lictle less severe (n the

dmount ot

ronab v oun undurestimate

20 adv thur

total oumiber of numan mutants
e b Lt
e et shown Lt Low foluase ol
Wi b vo b wad b o resmil o Ui

WULaL o
WAL

Lokl v U o oL Lol

Lin swat w0,000 years, it hus

Cadavbugivaed il
ol uver 8k hillion human belags plus
inheritance of rucessive yenes. The

Lo owwer 80

recuvsive mutations would

'y 4n order of magnitude.

600,000 curius of
whisuicad

all
latter

bt

lwem theay cause 0 the average progeny of a carrier. However,

it is

‘ncrease the

carbon=is

TUrLiw e Jeun Jumonstirated that this same

irtom Liw

LOanamuLel avime |
the sduitional muctations
is Likely to (ncrease the

0 s wutants duriay Lhe cuurse

Vil iy~

sivn woald rfesult in approximately one hunared million numan autants within voe

Centur i its release (not counting recessive mutants). Nddicionally, it has
P st Lhat USheR el cvele edlasiuns of cardun=.4 by the vear 1000 wiil
fuault = 200,000 human autancts hefore 7he end of the liat Century (not counte
21 IO walve mutations), it has also been noted that worldwide Lok fuel cycle

carbunela nhv the year 2000 will be vven larger cthan the 500,000

s ishdervd 1o this report (speviflically, worldwide missions «ill W

beill raew by Liw o rvar 2OU0) . Wwrub ol of thwe LWR tuel cycle bevond thwse

JufeS Llil or cour.e ihureese the total quantitv Of human sutants.

v AR deta Lt (s appurent that operation of the (&R fuel cycle will

wl oty b mad ot duns Chaet Sliuwed by USKNRC regulativas, 1L is lwreby

b Wil abl aetivitivs o i wel cvele which eventudlly rosalt n

" ol rurhonele L0 the . lusphiery by suspended famediatelv, (& 1= als

H 48 SThw Al « Salvt Gl oINS 20 dad safE@nsed aDG NFIPOsed i Sy

An B few ey aledisiely o Tunsldetr the Laplicactions of (neir . urhane
— e
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[4 MiAsion: 1% we now understand them. Furthermore, it (s mosc scrongly recv-
M tabe et Lt LR Y S ) INVesLisnat ion v vondin lod hy Cin Natiomal A itiom s
v B¢ iome o and Lhe National Resource Council, as well as by the Council on

Envicomeental Yuality, to determine precisely what danger exists in the emisn~

sion vl carbon=lé into the biosphure trom the LWR fuel cycle.
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NUR=00Lh, Revision |, Calculations of Releases of Radiocactive Macterials in
sinvous aond Li £1 from Boi water Reaccors (BWR=CALE CODE),
USNRC/Effluent Treatment Syscems 3ranch/Civision of Sice Safety and Lavire
vmencal Analysis/Office of Nuclear Reactor Regulation, F.P.Cardlle and
t.R.Bellamy, January,i979, Section 2.2.22 "Carbon-ls Releases”, p.2-3).
sev also, Reference 45 Section | and Section 2.

OURP/TAD=T76/) Public Health Lonsiderarions of Carbon-lé Discharges From the
Ligie Wacter-Cooied Nuclear Fuel Cvcle, Edited by T.W.Fowler,ec al, USEPA/
itfice of Radiacion Programs, (Washington,3.C.: USEPA/ORP, July, .976),
Walel2, The C=14 is also found as CM4,C2HO, and other hydrocachons.

IPA=SL/am]T=0]] Asscssment of Carboneld Technolo and Costs for the
Lali Fuel Cvele, USEPA/ORP, septomber 7,.9377, Section | and Sectcion 2

-

Lo, wersrence Jh section Jdealing with C-le discharges from reprocessing sites,

Wikt s Favironmenta
tivns of the LWR Fuel Cvcle, USNRC/ONMSS, October,l975:

Pore

we=70,5eccion 4.2.5 NDisposal; subsection "Release of Cas from Waste”.
+4=T8 o pLba=17,Seccion 4.4,1.2 "saste and Medium Interactlons”,

teu=Y Lo p.b~8l,Section 4.4.1.J) Opuracional Impacts;subsection "Effluencs"
ra=A2, ™Mong Term Surface Flevarion Changes'".

rew=B8b €O p.a4=48, "Possible Lvents Causing Repository Failure”.

BB St qam AA. T "Cusognem e ol Waktee Repessi b toey Failaee™,

2, Volume 3, Final Generie Eavizonmencai Statement on the Use oi

twoyele Plutoonfum in Mixed Oxide Fuel tn Light water Coo;ed Reacturs,
(LESMO), fleaich, Safetv and Environment, USNRC/UNMSS, August,.976;:

Chapcer [V Part : Radloactive Wastes from the LWR [ndustcy, Seczion 3,
Disposal of Radiocaciive wWastes from the LWR [nduscry, subsections J.2.1.!
3o2.1.2, and 3,2.1.3, of wnich the latter subsection scates:

"It s estimated that all zases produced in the mine
will eventually be discharged to the s.rface...”

WRE =utiiZ, Volume &, Final (eneric Environmental Statement on the Use of
yole Plugonium in Mixod Oxtde Fuel in Light Wager Ceuled Reactors,
1), USNKC/UNMSS, Jdugust,iY%’b;

C———

Claplue VILL Section 6, subsection H.2.4.2 "Radiological”,part: Etfluents,
p.VLI (=25 states:

"The most significant radiocactive releuse from the fuel
cwele occurs during cthe reprocessing step. Nearly all of
tiw Krypton=45, most of tie triclum ond T-14, small quun=
t.fivs o1 rvadiniodine, and very small quantities of other
fission products and transuranium i{sotopes created in the
Aucledr reuctor Yuel arc released o the atmosphere from
Lhw reprocessing plant operacionas, TSy ruprocessing sten
contributes about 19 T of the Jose - wmittment £o the yenw
veal population for the fuel cvels Xcluding reacior o=
worat lon)
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i -ﬁu-hcvcl ludioactive 4aste fromn Jeep Continenias Repositocivs: fupurt

ot in Ad Hoc Panel of Earth Scieicists, USEPA/ORP,1978.

fliis report b8 an indictment of all proposed methods for deeo hurial of
hichelevel wastes. Further Jemonstrates the point that the carbon=ié
contained in speat=fuel bundles will eveatually he discharged to the
surtace.

9 ihid, Reference #6 , Section 3,

10 u.i.nillough and J.E.TLLL, Scenarios of ‘¢ Releases from the world Nuclenr

Mower |ndustty (rom 1975 to 2020 and the Estimated Radiologtval fmpat,

contained in Nuclear Safecy, Volume 73,75, (September= Jctober,id/8),pp.

nu2=hl o,
[his study was sponsored by the US Department vf Lnergy under cuntract
with Union Carbide Corporation. This article presents an amsessmont wl
the radlacion dose to the world population and the assoclaced potential
health effeets from three scenarios of l4C roleases Ly the nuclear (nduse-
try between 1975 and 2020, Measures of health impact are derived from
source terms through the use of a multi-compartment model of the zlobal
carboncycle, dose race factora based on A9 gpecific activity in various
vrgans of man, and health etfect incident {actors recently recvamended
bv the loternational Commission on Radinlogical Protection (ICRP) . The
three scenarios for worldwide \4C releases considered are (1) a pessimis~
tic scenariv in which all the lee srojectsd to be produced in fuel cvcles
i» reluased,(2) an optimistic scenario tha. assumes a decontaminacion fac-
tor ot 100 for tuel reprocessing, and (J) 2a intermediace scenarin that
simulates | phased improvement in the effiuent treatment technology at
cuprocessiny plants, The estimaces of cumulative potential health effects
hanod On integracion over infinive time (effectively 46,700 years or a-
bt 8 hali=lives of 19C) are 4= follows: 110,000 cancers and 75,000 te=
aelic cfleces from the pessimistic scenario; 21,000 cancers and 16,000
suaetlc effects from the ootimistic scemaric; 22,000 cancers and 15,000
.notic elivecs from the inzermeiate scenacio; 100,00V cancers and 68,000
penetic effucts from the {4C formed in nature between !97% and 2020iand
140,000 cancers and 250,0°0 genetic effects from the '4C formed by the
Loetomst lon of nueleine explosives from 1965 to 1976, Comparable of foves
Lrom the nucurully tformed l4c {n steady srate in che eavironment , also
ML o ratend nwer b XY vears, ar ipproximately A6 mill lon caneres aod
4) million genvele wffects. These ustimactces are based on a world wpula=
tinn that is axsumed to remain acationary at 12.2 hillion after 2075,

B Honicher Ve Hendrie: o lowsuit £o ond atomic sowet, (The Farm, 156 Drake» lane,
S FLuwi, Tenoessce: The Mook fublisnilag Ce pany, 1978),p.62.

12 Ihvid, ULolerence #1101, see also, Referemce 024, p.lédl which scaces the "ONA s
witus i=ately 37 % carhon.”

13 Ur. Liuus PMaullng, "ienetic and Somatic Zffects of Cardbon=l4", Science, Vol.
2%.23333,pp. 183186,

- ihbd, wlgsence 41,

13 " Blvlogleal Lfilects of Radiaition”, The dNational Academy of Sclerce -
it i Researen Council Punltcacion, (19%6),

16 Wor . thby, "Carbon=i4 from Bomb Poses', stutement delivered hefore the Federa=-
Cion of ABerican Scientists, Washingron,D.C. : May 1,1958,

Uivia, Helveence #i, sev also, Refcrence 26,
'8 ibiu, helerence 41,qpl 020=1021,
iv fol vk punnky, ™e Radlativa Huzards of Ordinavy hxplosions Pyre Lvadfugen

i Urdlnary Atumic Bombs",itomnava Energie Volume 3, p.530, (19%7).
wailable in translacion Chrough the United Nations.

o) doand it Jidte abts 'ned frum, Fallout, Radiacion Scandards. and Countermuasiicvs
wisthnggen, 0. .1 .5 Lovenunent Princing Oftfice, 196)), Sunerintendant of
Meusients 4 Ya.oaeT= s #is PEel ang Y4, Ae7®%: FUI9 2L+, Part 2 ¢ontuains i

" ~ e

Cady Ay bE. Guedsn M. Dwanink Jnd Or, Paul C. Tompkine, Fallout oxgtimites
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for Continuous Tusting at the 1992 Tesciag Race", pp.svi=4ll., un naye
4/ is Appendix |3, prepared bv the JCAB scaff, Jul?,196), which shows:

ey 03 total o tissdon viclds, 1960=1902 (in wexdtons)
imwex, Tickds Us + UK approx. Yields USSR
Ve Total Fission Total Flasion
Pty ik (P b b1 oh
T widerground only 12 28
I 6l 3? 16 180 Al)
Fiot al 151 W 350 n

Il AEC study « ited in Reference #]1 staced approximatelv 1,080,000
avliet e mutations would result from 3O vears testing at the 195n cestin
rate that wesr was approgimitely 10 mugatons, atom i
il hydtogen. To account for the difference in the amount of carbon=l&
wroducwd sy atomic and hydrogen bombs we will use Lelpunskv's racio of
, respectively. Therefore, 18 avxatons atomic x J0 years = 250 Ueid
anitss |5 megacons hydrogen (7) x JO years = 3150 C-ls unics., Thus, Che
[4n testing rate was cquivaleac to 3600 atom bomb cardon~lé units. The
dit. in the cable above shows a 1362 zotal of 19) megatons of atomic bomb
vivid and 318 mexatons of hydrogen nomb vield. This translates (nto 191 +
s (/) ® (93 = 2226 & 2619 wegatons of atomic bomb carbon=lé units,

Vs, 2619 Celd unics Jdivided by 3600 C~lé units = 0.67. And 1,080,000
mutations x 0,67 = 723,600 zenetic mutations.

t.at v The bl l il

L/

PRSI S

livid, derverence 91, pp.l020=1021.

Gairen b L bosgh and DS Romer, MA New Louk at the Dusimetcy of l4c Released to
W Atmoesphere 48 Carbon Dioxide”, Uealtnh Phusics, Vol, J4,(February),np.
«1=139, (Great 3citain" Pergamon Press,i978), pp.lél=lal.

Voot brinill and J.A.Youny, "Radiocarbon in the Eavironmenc” in Radionucilides
A0 Ll Lnavirowment, Adwanees tn Chemistey,Series #92,pp. &0l=40d, (wasnhing=
Ll U.C.: American Chemical sociecy,l979). This is lisced as leference 47

by Robert 0. Pohl in his "Nuclear Energy: Health Impact of Carbon=lé",
adiation and Cavironmental Biophvsics, 00,00-00(1976), Springer-Verlag,

P in

by . TaECeP, MuR.ZAuile, and H, Uoilister, "“Hazard to Man of Carbon=14&",
ot Volume (28, np.lav0=1495,

Bady % 'wfiinw e ¥la.

thisie Belvronse 222, p.lél,
Inidy vt erence 0
Vid. Belerunce P25, d.lel.,
IDid, neiwronce 7 13 and Fefcrence ¢24,
et Liviconmental Statement: invironmental Radiatica Protection Reculrenunts
fur_Sormal Operacions of Activicies in the uranium Fuel Cvcle, USEPA/URP,
L7 12,1975, Kuker streion, Assistant Adminiscrator [of Air and Waste Man-
wont , pp.7I=46, specificalliv p.lh,
Wlser, LPAS920/6=T0/ 0 0=A Lovironmontal tadiation Protection Regquirument s (ur
emil Opeeations of Activit.vs in the Lranium ruel Cucle, USEPA/ORP,
a@inEton,D.C.: USSPA/ORP, wvamber 1,1976, pp.79=37, specifically,p.33.
Lostie LB (74), USAEC, case B projections, (Washington,0.C.: US (wverrment

e 4 :(..n;'. Otfice, 1974).

vPumw @ 210,

TRTHN

Lode, «f vlstive #3530,
tadis stoker aod Spetcer L. seuger, coviroamental Chemiscrv: AL€ aml LAt
wini. (Ballosn,Texas: #¢i1t, forusman ond Co., 1978), n.i8.
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T.C. Carter, (on behalf of the Medical Res

Herbort and Mabel Frings, Loncepts ul 4o0logy, (New York: twlller=tacMilian
unllshiag Company, 14970),n.042.

Ibid, Reference #1, n, 1000
“ALL high coerny radiations (ncroase the rate i mutatioas.”
ibid, Heterence 21, p.1010;

"Almost all mutacions that have bewn Studied have been harmful.”

lbid, teference 71, p.1013:

"fvidence from experimencal animals, nrincipally
Uleil L nwaber ol autatioos produced (s s
dmount of radiation received.”

3rn-opnttn. indicatos
ericely proport ional tu Ll

ibid, Reference 72, ».1031:

"Because a mutation can be Produced by a aingle lonfzatton in the rigne
place, there is no threshold below which the amount of radiact
smull to produce muta. ionse that (s,
4 probability equal to its magnitude.

This (s to repeat what Dr. Crow sald, that there is no sale Jose of
radiacion.”

an is tow
UVErY Jose produces sulal fons with

M.H.Marcovich, "The Problem of the Aiological Action of Low Doses of Tune

izing Radlation”, Pfoctodtn‘s 2f the Incersational Conference ou the
Peaceful Uses of Atomic inergv, Held in Geneva 3 August - 10 Use,
1955, Volume (1, "Bioluxical Effucts of dadiation”, (Mow Yorw: Uni g

Nations Fublications,i956), Pp.242-047, witich states:
"The very nature of sueh a thereshold te difficule 2o conceive, since
the factors of carcinogenesis arv Jlways many, and the .nteractions
comnplicated. Nevertheless, ({r secms reasonable to assumc that, all
conditions Jeing equal, lonizing radiations sive us anccher means ol

inducing cancer, which one mdy not rule out even at che smallesc
duses.”

Bruce Wallace, "The Genetic Structure of M

Searing on Radiation Problems”, Proceedings of the International Con-

ference on the Posceful Usos ol _Atomic hnergv, lleid in Coneva,
ZO,Auluncliqss. Volume 11,"Biological Ffiects of Radiacion"”,
Jaited Nations Publications, 1956, £p.377=381, which states:
"...we@ have no doudbt chat irradlaction {nduces zene mutations in man.
This and the additional dssumpcion thac chese mutacions enter the wone
puol of the human Population are made without Jiscussion., Arguments
supporting cthese assumotiona are made elsewherel 2, The acceptance of
Chwse assumnt ions leads to the admiss lva that vur papulativn is
fronted with a radiation problem,"”
und also:
"Under a system of S7-adapcacion as urder any other svscem, gene muta-
tions whose average effect (s to lower the viability or "fitness" of
individuals must be eliminated by natural selection., In human popula~
tions this ellsinacion must Se recognized (n terme of Suman suffering
and individugl aisery, Since the Preponderince of newly laduced mutu=
tions are prodenly delecerious in virtually all genocvpes,
tlons will Jwew individuals and hand icap thelr
wantonly bestow ja
acions,,."

endallan Populacions and icw

S Aupust -
(New York:

these muta=
families. Ye cannot
in and misery upon (ndividuals of Succeed {ng 2enur=

earch Council, Atomic Eneryv Ne=
search Establishment, Harwvell, United ¥ingdom), "The GCenetic Proniem

of lrradiated Human Populacions”, Proceedings of the lnternat nds
Confarence on the Peaceful Uses o Atomic Enerse Held in e 5
August - J0) {1, "Bilological Effects of Rag idtion",
(New York: United dattons Fublicac:oul.19561,90.386-386. which states:
"During the iast year or swo the PuUbiic at large has become awiry
that even the peacerine use . f nuclear power, with 1¢s henefits to
the many, mav entail danper 2 the fow; and the public
sericusly Jisquietuned bv th.s redlisacion...The awakening of ziu
sublilc conscience i{n this naccer (s maianly due 2o the weig.ngs o
seneticiscs, notably H.J.Muller and A.A.Sturtevant, Thev sointud wut
that cthere (s no threshold fur the inductien of genetic off
*onlsing radlaciouns, and tha: any eaposure, ‘wwever <lighe, impd.ouos
the .nguction of some autations: that when 3 woulation s
TG 2quilibrium every new mutation aust Se Salanced,
3y the loss 0of a mutant gene :h
"3enetic deacth™), 20 usa

S E BT SISER T, T

A deiv-
)N the averige,
rough sc;oq:;an; and that nis loss
Muller's cemm''~, aftan means suffering
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ac the individual or his familv."

Wwivrenee #1101, the list of evidence jues on amd un. This bouk s heona

Cles el Lo best represent 3 swamation ol Chet nuacrous stucles, wulh
capurimental and epldemiological, wnich have well Jocumented that Liere
i e sueh thinp as a safe level of radiaction.

$ 1) Ihidy
37 ibia,

s thid,

39 Sbor Lo

wi

Reforence 41 and Reference 715,
Reforence #1
Ret grence 930, pages 82 and 89, ruspectively.

_n_'_.z_\”r‘f:'cctn o lonizing Radiation: 1972 Repurt, compleged by chw 1172
IR committee of the USEPA, bers represencing the National Academy

of Science and the National Research Council, (Wwashington,D.C.: USCPO,
{471, see also, Reference #38.

) ihid,
sl thid,

42 ibid,

Kot erence #30, pages 31-8) and payes 38-90, respuctively.
iwterence 30, pages 87 and 10, respeccively.

weluvrence #1 and Reference 72, pages 1009-1085, including testimony of

e, dames F. Crow, Dr. Bentley Glass, Dr. AJf.Sturtevanc, B, fermana
J. Muller, and Dr, W.L.Russell., see also, Reference #35.

-l Lol

olerenice *l ound Keterence #15. see also, from Reference #i, p.l0ll~

R L,

e thiigd main pulnt is that une might perhaps chink that mautations
Lt cause onlv minoc impairment are gnimportanc, but this s not su
for the following reason: Deletuerious mutant genes are eventually v=
liminaced from che population since thev generally increase the death
rate or lower the furgility uf the person carrying them., A mutant thad
Causus 4 yreat deal of harm (s cl.minaced in a few zenerations. But one
it causes only a small amount of haem will persise much longer, and
s gl fevt o correspondingly larger number of persons. On the averaxe,
P barper wambare altevied by a mild wutat ion ruughly compensales for
Ui busser effect un the individual.

Sinee minor mutations in the lony fun can do as much harm as more
weistic ones and occur much more frequencly, it follows that most of
the mutationul damage in a population is due to the accumulation of
ilividually minor vifects. This means that an estimate of mutativnal
Jateige that considers only obvious hereditary Jdiseascs and ConSpiCuous
sboormalifivs 15 probably a jross underestimare of the total Jamaye.

o effect of miuor mutations, thouph intankible in the sense of nrdi=-
narily bedak ind istinguishebly from the other ills that we are besct
citin, im probably in the dgsifuenale Auch more inpurcant,”

sinly turttwrmore, from the tesiimuny of Ur. lentley Glass in Reter-

whecu #2:

Hete b% dlso cvidunce that even in single dose most mutunt yenes Jo
wirm, althouh it is of an intanglble sort, affecting general resis=-
Lt f, Sortening LUw lile=span, or feduciig fertility of the caveivr,"

(clareace @1, papes 83 aad YU, respectively.

Vi Cousideratien ot Bealth Effects (rum Carboa=ie", Oruaft Eavirammen=

tol twoaavt Seatement: Slanaguement of Commercially Cunerated Radioncsive

Wy

vy Ml ne TLAppendiuen, (deshiagilua, D.C.0 USDOEApril,i979), ¢,

1 da

Kol orvnee #60.,

‘ i bt 3 ".".v\,h..d.m\ wititlon Flteves Ol 7",rvl|d£1\l'-39l wnd Thewiaim

(] desesrch, Voluae 21, (Hew York: Acadumic Pross,

e L.gur‘.nwwl..l

i) s el 13=145.

Jlw, Referunge e,
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Ibid, Selurence #48. .

-—

!, mrtervige 149,

LHOA=Lr=)8 (.. Golenetskil, L.l.Suskov, and V.V,a:caanok,"svaxu.:xon ot
the Mutagenic Frfectiveneas of the !eo:obnl‘c", Radiobiology, Yol.l5,
I, pueltedn, specifically, np.d9=ai),

Ihid, Kuference #52, p.al.

Ibid, Referunce #952, p.al.

{hid, Reference #52, p.éd.

Lhad, Helurvnce 952, p.bb,

[bid, Reference 743,

(bid, Heference 45,pp.aledd,

tbid, Reference 731 and Reference J#358.
(bid, teference #11, p.i7.

Ibid, delveence 42, p.i03l, which states:
Wine recudsive wenes are nonetheless narmful, and in many cases kitl or
wverebly hatwiicap thuse putseas Lo the population whe eventual!y Lappen
ro iaherit the same muctation from both parents. This may occur only af=
Lor maily puavrations. As Or. Lruw said, 30 or 50 gunerations = navue ue
lanwed since the mutation originated. Consequently, harmful mutations can
womtulate and he carried in a population without visible damage until ot
Lengtlhy 4an equillibrium is rcached at a frequency wnere the mutacion race
that produces each particulac kind of narmful gene Ls talanced againsc
the climination of that gene from the population either by the death or
av the failure to reproduce of some person who gecs a double dose of the
,’\'ﬂ‘.'.

Wi, Relurcnce #61,

L, actorvone #l, Relcrence J2, Relerance 435, Reference #42, Reference
ia1, and Reference 761,



