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ENVIRONMENTAL COALITION ON NUCLEAR POWER -]
!

Co Directors: Mr. George Boomstna-A.D. st, Peacn Bottom, Pa. 17563 717 548-2836*

Dr. Judsth Johnerud-433 ortando Avenue. State College Pa. 16301 814 237 3900

May 2, 1981 l
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 Comission (NRC), among other things. Two separate review comissions
were set up to investigate certain of the events which led up to that accident.
Neither of the review comissions gave the NRC "high marks" for its perfomance
befom 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 providing an acceptable
level of safety for nuclear power plants.1

The second major commission observed
.

In our opinion the Comission is incapable, in its present con-
figuration, of nanaging a comprehensive national safety program
for existing nuclear power plants and those scheduled to come on
line in the next few years adequate to ensyn 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 tne way cor:rer-
cial nuclear reactors are built, operated, and regulated in this
country, similar accidents-perhaps with the potentially serious
consequences to public health and safety that were only narrowly
averted at Thme 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 concerns
about the NRC, its staff, and their attitudes, absent prompt and readily observable
changes. These changes have not materialized. In fact, the Chaiman of the NRC's

Special Inquiry Group was recently quoted as having observed that the NRC was "expe-
diting the things that made us uncomfortable."4 It is this same NRC Staff which has
proposed a narrative and certain rule changes to 10 CFR 51.

The narrative has certain pre-established criteria which must be met as

detemined by, among other things, the appl.icable judicial decisions. The purpose

of the narrative is both to satisfy the National 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 i

ienvironmental full disclosure law"D A diffemnt court required that "the test of
_
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compliance with 102 of NEPA , then, is one of good faith objectivity, rather than
suojective impartiality"6 Additionally, the time period for which " environmental

; .

effects" are "to be considemd 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 ago, in its persecution of Gallileo. If these proposed rule-

changes become finalized as proposed, the NRC will dogmatize into " regulations" a
vast quantity of scientific and tecnnical information, frequently inccmplete and
inadequate; the NRC will have succeeded where the Church failed. The proposed

regulations would define as "true" misleading, deceptive, and errtneous information
for the rubber stamp of the NRC's own Inquisition--its licensing and appeal boards.
The resulting "true" rules would be too cumbersome and difficult to correct, as will
ultimately be necessary. One would hope that only the best, most factual infomation,
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 errors and/or

misconceptions are detailed below.
1. The values given for the ore mined and the U 0 concen ua m n3g

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. All assumptions concerning any form of disposal of radioactive
wastes (F.R., p. 15161-2) in the future must be regarded as
speculati<a. There can be no assurance that there will be
enough available petroleum to do the job (see Science, Vol. 211,
Feb. 6,1981, p. 576-79). Furthermore, the inability of govem-
ments to control or eliminate monetary inflation should cause a

| l

serious questioning of the ability of future peoples to pay for
the disposal of today's wastes. This is especially important

,

for radioactive wastes, where for both mill tailings and high-
level wastes, some form of heavy construction or earth moving
will be required, and the costs of these activities have historic-
cally escalated faster than inflation. All expectations and pro-

mises of what can be done with tnese wastes must be ignored. All
that ccunts is wnat is, cbne with them. In tnis regard the narra- |

tive is totally inadecuate and misleading. It should also be i

i|noted here that while regulations have been promulated by the NRC
. 1

. .. _.

r+ww- c- y -<w -7 -w-e-- y 1 or--g---9- , m- --v-t-ev ' - - - - - -w
- -rWv



3-~
' *

- .
.,,

..

to require a low-level of mill tailings pile reclamation, these
mgulations were challenged in court the very day they were finalized.8_

'

radwaste disposal
Furthermore, none of the referenced discussions of
meet either the " good faith objectivity" or the " full toxic period"

Nowhere does thetests set by reviewing courts referred to above.
narrative discuss the relationship between the uncertainties about
long-tenn repository or tailings pile cover behavior and the cost-
benefit analysis for the facility. Nowhere does the narrative

diseuss 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 M40/MT3.
(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 the4.
long term effects of the nuclear fuel cycle is nothing more than a
ruse to conceal those effects. Of course, such estimates, if were
made, the associated assumptions would have to be stated, but so what?
It can hardly be said that here the 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

The
long-lived nuclides" (p.15166) is hypocritical in the extreme.
Staff has frequently used, and still uses, imprecise models to generate

The Uranium Millinginfonnation favorable to its precious programs.
Draft EIS is one such example of the flagrant use of silly models
designed to support the preconceived conclusions.

Footnote e, p.15166 of the narrative contains another example of5.
the attitude 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 efforts to underestimate the effects of
ioniaing radiation on people. For example, in that report, the two

risk estimators (relative and absolute) used in BEIR I were taken,
and the one which produced the highest death toll was arbitrarily

The lower one was then renamed as the " upper bound" risk ;
dropped.
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 it look like low dose and lo dose-rate irradiations |

caused fewer cancers than an acute exposure. Fmm these results,

which were not evaluated for statistical relevance and which
isot

were not shown,to be artifacts of poorly conceived experiments, ,

Dose Pate 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 icng-discredited
"threshhold theory" of injury, a theory which never has had
a theoretical or a genuine experimental basis. All of the
risk estimators from WASH-1400 should be dropped from the

narrative for the sake of scientific honesty.

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

the well known fact that the overwhelming most frequent
mutations are " mild", in that they do not directly cause
de ath. Yet they do cause misery and ill health. Why does

not the narrative mention this comitment to an increased
level of ill-health?

7. 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 conficence limits stated. They

have been stripped away at every stage, never to be properly

used. Fuctnermore, the use of adulterated risk estimators

| (above) only adds to the problem. But worse yet, such risk

! estimators do not reflect the inherent bases of uncertainties
in the original data, and in each subsequent mathematical

manipulation.

S. The narrative ignores completely the entire issue of human

variabil i ty. Outside the field of program oriented research

that has characterized radiation research, it is well known i

that humans are virtually infinitely variable. Organs have t/
'

varying sizes, locations, functions, orientations, and even _i ;

. .._.. . -. .. .. .. |
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'ntsnbe rs The ICRP has created whai, 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 htsnan variability remain largely unknowTi.

9. I have attached a copy of a monograph I recently received. I

find it quite troubling, because if the author is correct in
his findings, the NRC has again gmssly underestimated radiation

e ffects . I have' endeavored to check the references in this
document, but the critical reference, to the Russian joumal
Radiobiology (trans.), is unavailable in Pennsylvania. I would
hope that the staff would undertake a truly objective review
of this problem, rather than its nonnal criticism-for-the-
purposa-of-dismissal .

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

Yours sincerely,

ea_%uL'
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:'.... t.. 41 ) . n.. I t h..r t h. nuc lea r i ndn=t ry or the linited St.iten gny-
.

crnment re .. l l r.ed tha t tiac Awvels of carbon-l* leaking f rom the nuclear fuel

. le wcro s od.niner inv. the pub l (c . Fo r a lm..s t two 6iccades thin isotope wn.6.

re tca.c undwr tne annumption it was harmless relative to t!'e f a r preste r

amount 4 prodo i.d naturally in the upper regions of the atmosphere or by the
'

Lv.+t tna at . nuclear weapuite within the atmospherre. Though hoth the latter

two =ourew we ru known to result in the mutation of large numtiws of human

acina.I . and Ine.pite of the f ac t that the Joint Committee on Atomic Enehgy

had been warned about thu inherent danger of carbon-14 emissiorts as far

IM. It wasn't until the USEPA published an announcement of theback an

i "J i scove ry" of the dangur f rom USLWR fuel cycle emissions that the United

Staten envernment admit ted thia danger ex tated. Since the discovery that

6thon-la emlaatons f rom the l'5 LWR fuel cvele will mutate thousands of peo-.

alv. ah*olutely nothina has been done to stop it from leaking (see below).
.

t! rb .n-t - 1. f ormeil in light water reactors wnen stable carbon-12 un-

de rsv.+ two nuccessive neutron capturcs. It is formed under the intense

swucron irridiation prunent in the fuel hundles and along the primary cool-

out . .u t ar. ho.uidary taver un reactor = ( whish a ru cumpv=wd vi hiev..-sarbon

steeli. n.c ....onn t normed .iepends on a larr,c number of var Lahtuu nuch na

the intenatty of the neutron t~lun, thu .imohur of certain isotope 9 prencnt

an toe oelant (u.g..,N-14 and 0-17). the amount of coolant present, and the

4
...n. 4 na n. ..od location of all de internal components of eno reactor .

rh. . .rn..n.14 ui s ch 5 ., inrmed thun Liunin* to separate from the alloy within

wn st h it in cantalued and a s roNamed into the off-gas system principally

an carbon ' n a. lue but also with some quantities as carbon monoxide and in

ua. ; o r.a .d .rioun hyd racarbons .

h m nv r. i t t.. ru le awd to the environment via tne varicua Leans in

the .ns-.u-o . tem" with t he ma in l u.e k m e u r r i ne, a t the steam jet air e-

b.etor. 'iha teve r s a rSon- L 4 lettavur in thw spent fuul hundles and other

interaal r.a.t..e comnonent., wnl h are reorncensed to ontain ruevelable ura-

a i. . o .. U ..onlum .iil be relvased thrnugh a similar off-gas svetem .it

ik i -i sentse or temn..artl. . cored a wa.ste in a rep.n. i to rv 6.r

, u. oci u.a:vs'. .ha t sve r q u..nt i ty o ca rbon-l. is s ta rod aa t...t. sn a'

.. . . t a r ' .2;i even tu..I t av auchargea (vented) into *ne sto.ahere it

.. ..ac ...t v i r t. u.. . ' i e aL 06 tw .rnon-l u t.c na rn a f rom t ie % ra-. .

, tort;wn, vi ww C.. d t aar t cu 's -il l N ta . e ouic--;a .au , se ni ..w
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rarnon .Lapssde gas with possible trace quantities of cat' bon monoxide andut
.

hvar .rt .m. ;.re rot.

All knuwn methods of carbon-14 .cparation or removal from this carbon

to stream have been of ficially labeled as " highly imp r ac t i ca l",.liuside am wa

"not tvehnically feasibiv". "apoculative", " unfavorable", "techntrally in-

feaalble and...unnatisfactory". and " technically less fossible (chan a syntne

which to not technically fdanible"'. Thud, there is no indication that rar-

bon-16 er I t uents f rom the !!.lR f uel cycis will ever be stopped. Rather, once it

in rreated hv man, it is a matter of time until te is released Jirectly Intn

the biosphuru in the readily absorbed form of carbon dioside gas.

r.ecau . or Atm catremely tone, half-Life (5,770 yearm) and the need far

auch .m 1.ot.ipe to go throush eight half-lives before it decays to an "arrept-

ably" saf o iwvel, carbon-16 represents potential dose committments for at

least sh.'db voare . Because it to closely resembles stable carbon-12. the

r ounda ti..n for all lif e as we know it. its potential for migration through the

hi..webere 6 :. seurquated hv any other radioisotope or element. It traveln equally

raa y to a l l na r ts o t' the human body and is not barred by the placental barrier
I., electively blumagnified to) tha fetus or developina enarvo(but ratiur. 6

i.nu..u-is ... theresorv he pan,u,;d on at .uu6a unis iuvuin tur gwnerations within

the huiou In..iv, sicher by suncuntrating in womens' wombs or by becoming part w(
' g,

our nNA ".

The i ie nt publL beI evidunre linkine, man-made carbon-14 to human genetic

dama.;e i. in l ed by Dr. L.inus Pauling Pauling, utilising information puh-
.

F. Crow!', the National Academy of Sciences and,

lini.ed ..v (*ruivanor Jamen

willard Libow (the tnen chairman of the Atomic Energy Commission) , demon-
.

the vast majority of the approximately one million human geneticstrated that

bei.ich the AEC and other above mentioned sources had stated would re-
||

sutants

-a. i t t ro.a shirty ywar u( a tmo-ohe r te testing at the 1956 tvecing rate with a

,iopu l a t i ..n ..t
two I.iltion shildrenn were duu to the biomagnification and ah-

his <aan-nadu carbon-l f rom the biosphere, Though atmosphericwrbt ion ..i .

tr ting aan not ye t been ea rried out for thirty years since 1956, it is now

known Li it ....s At.c a ..uinetsuu that the testing rate us 1956 would not be un-

n= eu w d .. . . u.ue r r et t . hunavguently. Laking into account the different amountsI

s. cart.. .* :.rvduesd av atomie and hydrogen bombs (a ratio of abou6 1 to 7

at tne united st Cus. the usu. nd c.ry uI r.,,.vesa.a.r,the tv,.ung geograms

i e t .. ' n r swd c.). 'u a C.oraun-se by the 404 of 14hl t0 p ra$dur r 7 2 ). b.stl liuma n

&
e i

e

.
-

..
- . Si

'

.

~ #*****#" - -%,,p, .. ,- , ,

'mw < pV- -- *p -'''-yyr F -"

=f s --Tr vei .a - g mt- r w''s-r D- w 3- +- 9 -w r-



.m. - .__ _ . __ .- _ . . . _ . _ _ . _ . , , . _ . . .

.. .
- . . . . - . - _ . _ _ . -

*.
.

mundtiona # , hince tha t time, a considerable amount of tes t,ing han b.aen den.-

within 6 6.. atm..phvre hv Frante and the Peoptr's Republir of China. Addition-
,

allv. toe U.h., ll.%.H.H., and Britlah figurv* Jo not include temt= whi.h are

sciil claanttled for obvious reasons. These levels for human mutations were

all ha ed ..n t h., l'en cettsutre by t' r nw . the National Academy of Mclenc a. ami

'

to clas gunctic damage wrought by the exposure of the parents of twoothera da

hillion .tilldren to one renth a rnentgen nr fallout .

In ..rder to butter understand the hazards posed by exposure to carbon-14

it is nu6 5 aary to understand more of the nature of carbon cycles in the blo-

sphere. The carbon-14 produced naturally la produced in the upper atmosphere

(bombardmwnt of nitrostun-l4 by cosmic rava and its resultant transmutation in-

to c:arhan- M) The quantity produced in thi.3 manner is estimated to be be*.

tween 10.000 arul 40.000 eurten por year with a ental equilthrium entnhi tehed

at 320 mill [on curigm Of this amount, apprOximately 87.8I 18 inorganic mat-.

ter in the ocean, u.7* is organic satter in the Ocean. 3.88: is terrescial

living mat u r and humus, and 1.b9% is atmospheric carbon dioxide Thus, only.

the total.51s located where it might expose mankind. This meansabout 4'a: a

the Jungur f r<m natural sources of carbon-14 is actually comina f rom the much

n owe r i ii...a ..t ten uillion curius; a considerable amount of radioactivity

repres ent s ur. aineut L mittirwm per ye.ar per person or about !! of the total

oa.L.;round r..alattun doar it can logically only be annumed that this rndlo-

activity repre=ents a =Lunificant portion of the normal rate of human mutations

*?' s viet erivntista, on the otherhand, postulate that this annunt of earten- !
o.

14 reprs=.nt* .'5% of thu normal rate of mutation (ave holow).

C.arbon-14 produet tan by atmospnotic testing of nuclear weapons has been
I

eatim t d g l 's / l ) to i;e at 6.2 mL111on curies . Of this amount virtually all

l
1,. t,. cn to tae stratowpnuro oy the hs.at and air currents which typify the ,

1

I

uin n r. .om . t . .. .o,. ..nd 1 cuentua tiv .in s.t ributed all over thu .;1obe. A d Lapro- I

portionatsty laruu pc M ntage of it I likely to cume down in the polar re-

gionn due t .i tiw lowered slwwation on the Stratosphere in these rer, ions. Gen-

erally, the vsling hs hav iwr of huan produced carbon-14 is similar to that of

naturally ar..d...ed i.arbon-14 wasept n or one important dif f erencu. Pauling han

e ,t t ma t. - .. .t two taird% or t h. earron-i- generated hv atmunnberis t e= t i ur,

HCo'. falitna inta the utsan where it is in a form and place r,ener-orma .o

41: o ns a.. . d no t na z ardous ta man Thurefore, of the rema in ing 2+ million
I

'.= ( in. .'au l .n. 's esitmate) or '*),000 curies is readiiv avail- it.a . .

i

I.

I i
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able to vusone siankind. ,

nuclear ener=,v, the t ant a t f ic ia l estimatu s ur llKl.: sit fuel cycleA i.*
k

relea.c os carbon-L4 by the year 2000 was 600,000 curies Thin (14ure wan.

hawd un a .erulevtud rate of growth almost twice as great as that whleh in

now uvident ". Thus, a can.ervative proj ec tion is tha t it auty take America

unct! th.' vear 2020 ca reach this level. However, the worldwide I.WR fuel cv-

cic carla.n-!!. waimmions are projected at 706,000 curies ny the year 2000 ',J'

dwaardiv=. on just how much is produced or when it is produced it is obvious

how clo..+ the=e projected levuls are to the quantity whicts is readily a-

valtable t' rum natural soureus; and how much higher it is than the quantity

which 1. rendily available f rom atmospheric testing of nuclear weapons. Yt

may also .irove interesting to note that worldwide emissions f rom the 1.WR fuel

cycle siiould matria and start to excesJ the natural rate of production of car.

hun-14 hv tav vear 199533. Thus, a new equilibrium for the total level of

r u r bon-i ?. au the bio pnere is presently being established (and along with it,

a .iew viuilibrium an 1,he normal ratu of mutation). It is again important to
s

.

netv t h.i t sovaut =sivatista poatulate that 25 of the normal rate of muta-

tion is Jue to the background levels of carbon-14 in the biosphere (nee be-

i ... ) .
'

trui.e. ii- c.n h. .o- 14 3.r..doce.1 1.v other m.orrc+.. I h. casta.n-14 e=inninu.

of tin ih s ..c 4 evele will he rea.llty avnllable to cuene mankind in its en-

tirety. ut =iwclal intwrwat in thw cycjLng buhavior of this carbon-L4 is thu

important t ote played by the organic na".ter in the noll which aerves as the

sap.c .ank sor li=u iuvi ryets umi . tons Wherean the greatomt perrentane of.

carbon-i. from natural .ources or from 2tmospneric testing of nuclear weapons

im au t n.t 6 t.uul in the ocean sink. this natural cyrie is broken from the very

start in sLe came ui nuclear power by the location of nuclear fuel cycle f ar.

iiissem in the land ma=r.c= ai varth, thu . t he e rnpi. ,'.ri wn arenand lla H f ue l + y-

ele lav t lit ir will .entain =[gnificaat Lv hin',her leveln of cathon-la Jue to

Clie l t p re g ius a t v to the nource.

The ,e l . nit = t hem =v i vet. will ahi.osh ku,throughtheirleavendurinit the

. .o n.ot o=vn t he 4, ..od d i t r . hu t s LL throughuut thu tilaut. Add i t i ne.a l l v ., . r o. .

t uv e wi'i ....rn t; enntaining matter thr.usch thulr root =yntem=, Tto.m . the

plant = ti.. %.olve will con =titutu a sator nints f or L'dW fuel ryr le emi=% bena o l'

i r bu n-l . ur ths i deo f. , thw hiain gnit . cation ai sarDon-l4 into mand nd via s t.e

.ounta n o .. v .u i l A =w Anmian, himes!f a significant b20-= inn for tuu L.K aucl'

.
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. v6 :e i,m.s iun o r ca rbun-14. .

thi.s alleged hazard f reim rarbon-l4? 1:e it not too small aY. t m at . . ..

wo*ago to inoivioual human beings to be concerned about? The answer in no.

genetically harmful".thuru t= nu ..oac ut radiation so small that is not,

Fur tlw r%v r w . the number at human mutations induc.ed (and thereforo introducosi*

, into t h. human ,.ene puol) is considered to be directly proporttunal to the
1

36! r.id ia t t io .i.. .h .rhed av the gonada it 14 therefore p.4mible to make. ,

-rudw .am.vri<at v tim..tw of the hazards, provided information is available

on enu awra .s Jose to the gon.1ds during the reproductive period .

In 1475 thu USEPA publi.hud a report which estimated the level of

gens t a a- aum.an mutatione that woulst be produced in the century following the

' releaw ..f h*H1,nno curien of carbon-14 (by the year 2600). Th1 USEPA con-

cluded .a t thin releaw would . In that time frame, cause the DNA of 12,000

hi$h enuusn fadiation dose to cause them to havenu an . i n,p. t.o rw wivw a

'%cser ' . a rt w Jamage. Ibaning the ef fec ts of radiologscal damage on the
,

,uib l i .. r.: 1i;ure, of the Naciunal Academy oi Science 1972 3ElR report the
'

,

' v.4.PA . u..li.acu this radi.acion induced damage would consist of 12.000 canen

t:

. ..-r- 4 6 ac t ed i ma. t . u'nimia), and >.c r i iun genetic effuets (theme".
io.; ode . on.wnital abno rmalit ies Leading to serious disability.

in di%ea w.e that .s re *puv i f ically nene t. A s. , mush au4..a i n. r. a .. .

cs ria nsa horm. 04 mental dwfects, dwar fiasm. diabetes. schizophrenta,

oI u ci 4 . ) . '' ni. . . p- .

0n the oblest of the milder mutat Lon.e. the USFPA had this tn says

"Ihc tenetisativ related component at diseases asuch as heart J L-
.'i e=. oleir , ind enncer .1% well a more general increanc.s in

I ., sevi 4 os i l l -be i t t h a r e om i t t ed from satimaten of genutte et-

1. t .. aw are efIcet* On growth, development and life span, hv;ause
ut t ..e w 6 de range vi uncwrtaintv in existing estimatum af theLL- tm-
t.c r tans . . ...upled with a judgement that their total impact la pro-
b,.i . i < uot c.rsa cer chon that of sno e asalth ef fvets that have been

ep. mt itat mi v conaldered." 41
e

nt m ne or Jame* r. Crow. Dr. dent ley Glass, or , it.J ..'tuller, and many

" t bv r !.idin.. .iwnto.t,a have amply demonntrated over two Jecades ago that

L'w t.. t . 6 .u t . . t m L t.e lu . .vvwre i.eutanta 4= at lua.C vyual to, and proha-.

hly i .n . rea t c r t ha n t he e f f er t s. fron the more esvere mutations. Thin in pri-

. . . t.. greater probabilit. t h.. t a minor mutat ion will he p.psned onMir.'

., t . ..o i+ r . stable chan the more sivuru mutations. l'hu * . It more than

Lower I.wel o6 neverla,/ r.y affreting f ar :noro puuple4 i..i .... . .o ..

$
i n s. .. . i . , u. . ,~ r n< io .u ne gnat on.a ,,u h a th m ha. de.ermed

I w ad am si-..o. . .r.... s.. . 6.. r t u o.. .. e , .s . . r , .;.utc u r , il l-.u.a t t u .
;

| . . 1% h i el e i .L .ge=th. .6vstvemvat. . .id lity on n) nerit far wwr. . . 6 n-

|
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tion th.ia a hrlei mention in an EPA report which is soon go be (negotten on a j
,

.u..tv libiary sh..if and apparentiv . overed-up by the nuclear t intua r r y mwt li =*

government r6gulating agencien. Thune are the kinds of effects which, if I r.- i

noted and alluwyd to spread throughout a species, can rause the eliminAt ton of ]
|

t ha t upceten for thuv reduce its viability. Perhaps one of the hinteet under- |

.. t bi.a i cs tiu. ustpA hau ever made in contained in the acutence wh ich f ol low.*4
- !

|

|

their aNive ment ioned sta tumwnes, wnich say=:

"To thu escent that other womatic and genetic vf fecta are impor-
tant, the present vatimatas of the impact of radioactive ef fluents
on heal th a to not conserva tive. . ."44 |

Tbv tact that the USEPA chose not to quantify the above effvets further
|

demonstracca the folly with which mankind ' embarks upon the development of a

form af energy hw neither controls or understanda. For since the EPA han e-'

lected not to riuantify the number of less nevere mutations cauned hv 1.WR fuel

eyete emisatond of carbon-14 individual human beinas will themselves serve

to quanttis these ef twets for the USCl A by becoming the victims of nuclear.

power them= elves. Yet thc8e mutant victims will undoubtedly have no way of

proving, or .vun knowing if they are indowd the mutaat vic tims wnich the Fed-

wrai auvirument ham. In its windum. clw>sen to ignor. Thus, the nuclear indun-

cry .outsuusa tu experiment at will upon livu human beings with mutagenic eub-

*t.ioce= e6t .Im .unt biiI.

Thouwh w ennnot pree tsuiv quant i f y thewe lega severely mutateel peanle na

evt! as we e-su the m. ore nevereiv mutatest oned, we do know that the total num-

ner of h -,i.everely mutatwd human beings arv sufferring from the incorporattuu

into their DNA or a much more viable mutant gene. Thus, the total numner of the

twa= *e e. . ele 4.ut.ated po ple will greativ exceed the number nf mo re neverely mu-

t a t. -u p. , . n . Thu*, 12,000 .suverviv mutated peopio plus far over |2.000 ! ca. 4

m vere!" a.utati.J peoph enualn far over ;:4.000 human mutants with13 time first

. cu t u r v ... i.Icase oi 600,000 rurics of c4rnon-14 f rom the 1.WR fuel ryrle.

Sinc. a r tam- L 4 i= an Laotope in *e tu t t'-t i f e 1,6 tunger than one rentury,

a trus e .L !ma te of the human mutants produced by its emission free the L.WR fuel

evele nu.st take into account its effects over the time span in which it will be

mutarens..ity .t ain.e roun . Am stated entlier, this period la c ir.h t half =tiveu. and
.

I
. ' . i.a l i -; i t . is 'al / centurie. tour. Thu=. in ordwr to arinunt f o r t he hum. iui . .

|
,

.. i . o w i l l nc ,>rodut ud in th. first half-life of the veinston of huo. inion.ut.mts

. u r i e, . .r=.n-l ream t hw !.a (m.1 cyc le, we '.ould ta ke the number of muctint4

t l.e lient sentary ana nuittply s na t hv :ne avern s amount at c.irhun-64y r o.. . .. . n

b
*
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first half-life (the average between I and 53
w n l.' w .l a be present in that

:',s. ! inen ..itiniv their pro.lu t by t in. numbe r o f imn r u r i e tu t h. a
.

halt-il:e ('7./). Therufore:
iar .ver 24.000 human mutants

t 1/4

far over 18.000 Suman mutants
x 57.7 centuries

far over 1.0 Mn00 human mutants in the first half-Life
~

i't.c a nner produced af terwards by the remaining half-lives would he

equal :o f a r ov e r 24.000 human .nu ta nt s
1/R + 1/16 + 3/12 + 1/64 + 1/108 + 1/056 + 1/5f2<

the product
x $7.7 eencurte

human mutants in next seven half-1tves.

exprension can aa.o te stated (by adding up the f ractions as a decimal):Thin

far over 24.000 human mutants
t 0.71.41406

17.359 17440
x 57.7 evocortes

far over 1.030. a5 (aporoximately) . human sutants

tot.at number of human mutants produced over the hazardous lifeinu*. the

following the relea.ie ni 600.000 curies of carbon-14 from its radiological

ef f a t in far over 4.036.600 human mutants
+ t ar over t ,03n,m human mutants

far over 2.069.ngs. human mutants

,i t this point it enould be noted that we have not included mutations f roin

irradiation of the genes in the DNA molecule f romanything other than the direct

bdo.000 curiv* of carbun-14. There are two other vital factors to take into ac-
41 cumming the total mutagenicity of carbon-14. The first is mutationscount o n. .

trannmutation ef fect of carbon-14. The second in recennive muta-produ...I hv the

t ton .

I Se Ni l'A .t id sot *ce fit to constdor otther of the above t'.o factore. liow-

uvpartment of Energy published a report wnich for the firstever. in L Ge. the
(.or a US government agency, addressed the subject of health ef fectai t inie e ve re

i n
. I ro . art....I.' trant. mutation caic t Yet this consideration amounted to lit-.

u o a weak attemPc ga sweep the whole laaue under the rug. SpeciflColly.th ..re

I irrational analysis, the l,'500E wrongly concluded:in an in. i e.n tnly

' i a, . chere i no eque tmental evidenco f or a transmutation ef f ect
sa. 4- .ny t h.ic . targer than tt.v rad iation ef fvsc . .."

4. .c v therei a ro u tJ not dum it prefersole to
i of carnon-14 transmutatlan ef f ec tm.''

6
!

' i on . i .i.. r the so thility*

.

4
e

Y % he N 5 .

i

aru,a a tuu w e.a ra ..t numa prouu.ed earbon-ia (cnen caued t.,a sz d arJ-aai-

t.'' rhan .ranamutation etieet securs .nen.ver the carnon-l. i so t..n%h a

b
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f .ait. e + auta particle (whien can strike any locus of DNA esuming the hereto (..ru

.ic.w e i b. r i.t io tor.lcal damar.e to the human genetic ende). Yet once than be t a re ir-
.

t 6 a ha., hu n emit tud by carbon-14. the neutron in its nucleus which emitted the

l beta pas t wie b. Instantly transformed by the loss of this negative chargu (alongq

i

with tlw 1.um at the hvt.6'= inann and apin ch.aracteristles and the tonn ut une or

more neutrinom and some enurgy emittod as a photon) into a proton. Thun, we n r..

no longer dea l in. wi th the carbon-14 isotops which contains nix protonn and ei:tht

av.i t ron,. but with an inu topo cuntaining seven protons and seven neutronn; that an.

I n i t rae.u r.- L 4 Evervelme a carbon-14 atom is transmuted into this nitrosen-14 atom

within the Of;A moleculo it causun a ehemical mutation for the chain which wontroin

the MA . odo in itself changed, and thus, mutated.

Yet euantifying the increasud amount of these mutations due to the trannau-

tation s':ect is comoticated. The beta particle emitted by the carbon-14 atos luin
j

out t win.t uncrgy to travel across thu length af the germ cell to strike any locus

of a che m.n.omu in that guem tell (but not enough to penetrate into a ,;erm cell

ne4s tw at4. 1"ita rwaa= that radlutugiul Jan. age can occur not just from t.huse

s a rin.o-6 2 atoma locatud in the IJNA chain itself, but f rom the ca rbon-14 atoms in

the inter-ticial flusas throughout the germ cell . On the otherhand, the odds of

a i.e t . i p o l icio been., emlLLud f rom anywhers in the DNA clutin or cven the Inter-

titial (inid of that part teular surn cell and striking a locus an a chromosome

within that eerm cel1 in very naalt indeed. This is because the size nf the twta

pert teln .ind even that of Lta carnut chrumommes (which are at least quadrillions

..I t imes. l .o r,e r s in =till extremuly tiny when compared to that of thu dintaneen

tue outa .a L Li is mu.c tr.avel and .all the Jit terent directions in which it eteht

travut tm.rt of like hitting Pluto f rom a light year away with a paa shooter).

Tiiour,h L.e. e t al. have argued that the ionication potential of the buca particic

(it, ner tire charge) will enspen ate fnr chai amall size and tremundous distani en

4noulve. ''. t oe Amer ican 4cient l( te s namunt e f doon no t accept his results ( ee

below),

in .od.r to .iuantsty In.w many mutationn are produced bv direct irradiation

and %w ..anv are arNased hv the t ransmuta tian es f ec t, scientists have June two

w.a t . .. , . . i .xpernevnen with both plants and insects. La the tirst typw, the

plant or . n i .u l would im esposed to tno c.irect irradiation and t ransimutat ion er-

f .o%.n=l4 t h i*oug h internal in}vstiunn. 'teanLimu, contruin would he en-l es t o
'

o a t . t . . .w 4 t rrad m io,i by a ni,.a caurgy gamma vmittur. such an evnait-no.;

i . t ..e aameie, a i a t.. i , n ui bro,ognua and then tried to .orrvet oi,..

- h
1

?
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.:4..themc tically accounting for the increa.ed ionszation potuntial of
un. n. . . aci a.

ti..w. ve r , the netuntiftr cummunity both in America ami a-
,,

*

hroau m ve d elised to accupt
his results as valid. These are the results that

tiw t.suol. me<spced as valid in arriving at
their conclusion mentioned previous-

iv.

-

'u.ot..ir type of experiment involves the inenrooration of carbon ~!4 into
.ilant .etl+ and observing the different

quantities of chromosomal ahorrations
Louus ed av v..ry sug chu position ot' the carbon-14

in the cheroical utilized for
(Se cel lui.ar in jec tions (1,t., thymLdine-2-C and thymidine-nethyl-C , such

an in "st%de and Friedkin's experiments with onion root tips) . McDuade and
Fricukna iouskt that when the carbon-Lo isotaps was in the methyl position, the
numher of enion root sin celin with chromosoma), aberrations doubled

from 5.48percent to In.29 pereent
( control cells in water had shown 0.54 percent aber-

r.it tunu t . Wt many
dif terent experiments have produced widely dif ferrinst re

--

muite.
.or es..meLu. Kazin, et al., wiiose experiments we re similar to 1.ee, et

41.. noted that Internal injection of carbon-14
produced a-25 :imes av many

the r r.oit
r A l u an exterr'al gamun.s radiAt ton. In the wrds of R. Kirsch and E *alles

"The
r. .ulu. of war tuus workers have nut been constecent.have c l .-e h . d Somethat all cffucca are acenunted for by heta-irradia-t i .o. . 4. ., . t c l ea r-r u t re=ui ta are ,iruhanty tho e of McquaJe,aua Frivdka n, who reportad tha t thymidiaw-methyl g'C inducedtwi.. tow . ..t r o f e

did t iemidine-2 jaro .woma t aber ra t ions in thu onion root tipa.an *

implying, ince nu Jif ferene.a m uld bec:w.eted
for heta-radiat ion y'roduced ef f ects, that :ranamutatienciarcts were important when C wan in the muchyl pen 4 tion.* b

cr..n thi data it
would appvar that any conservative estimate of the

number .. hum.m mata tius:n
produced by v.arbon-ita in the biospherer must in-

cl uoe t ..
t r o.w.uta tion ef fec ts of carbon-14. Any data produced which is

ciassou ' " . i v. authors
ta be an authoritative statement of the health ef-

t uc t a .o
.erbem-i4 which Jues %t account tot the transmutation sifect at

16a t to the Jenrwe that fico
uacer and Friedkin have shown to be true for

onion :.ot rip .rtta can onb Du
te rmwd a "sharade". Such da ta is no t con-

.trvatte .oni tt rec orv purpo.uly nuaver ta s ta intended purpose of protect-
i nv. the pubile. b son.wrvative arguement

ean over be nede that enin dat.hou.J ot he an=uned to hold true
for m..rc complicated lif e forms simply

av na . m. 4 .ue wrv u.maltwatud.
ror %eh eumpileated itse tarma obviounty

u. s . . .

n.orv ,2s rt. *n ta can su .ror.g if their genetic code is
.

wm i . . ..r

.t.u la to4 tt all y al tured .The refo re, in it.;nt or tne abov. .ords 4

A l .'.9t h an.u se l .' v . > . nno rVJ t i'/d t ttQvmCM J/ the health .If0Ctm Ji d a r*M M*
. in t .ac .. t

t uo t r.u.amat t ion ut s ec t sil; at l uw t Jani e tav total
!

!
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r.ombe t- of human muta tione produced bv the release of carbon,l4 into the bio. I

4 . )
=p.icie, i%.ia , the figure at f ar over 2,05'8,122 human mutants becomen the fi-

'

*

gure wi f..r over 4, L 78. 2/.4 human mutant s .

howevur everal distisrhine. , rabiums with the rencarch of Mr.i b r. are

ifuade and triedkin, In fact. these problems greatly af f ec t the credibility

'

of att the experimental research done to date on the transmutation ef fect of

-c a r h. nr' 4. Colvnetski t. Suskov, and Stepanok have addressed this issue me t

randidiv ad ... rura tuiy when they sald t

"Attrmuta at an expertmental evaluation of the relative genetic
cfserLivenens ( F.C E ) of the transmutation of I"C contained in DNA
in .umpari.on with the external influence of X ray or gamma rad-
Lation (RCEtc/r) have been few and give extremely contradictory
rv,.ul t 4 - f rom L to 20 (1,5). Most of them were obtained by com-
partne, the rato of appearance of a definite type of biochemical,
Lethai, or visible mutations of a characteristic, and in (5) ac-
curdina to the number of chromo.ome aberrations in the decay of

Ik vantained in DNA and in the caso of external trradiation of
the org.inine wi th gamma quanta at the name done. Such an approach
i .m.t cuttruly eut ra t for a number of rucaone. First ot' all,
ths *;.vetra of induced mutations in the two cases may differ sub-
4 tant tally, with a correnpondt:% Jifference in the frequencies of

,

aryearance of the observed characteristic. Furthermore, an exter-
n.. l influencu of weak!v Lontaing radiation is charactarized by a
dependense Jf the ef f ect on the stage of mitosis, the biological
airl!!at ion of tho notect of the investigation, the degree of sat-
ura tion on t he cismus with ox ygun, the dose race and conditions
of i r ra.lia t ion , the state of the system of darit repair, etc.(6-8).
F6mtly, the use ut X rayn or gamma radiations as the standard for
e .. al n. ou r..r i n.niat e in view of the low va lue n f t he ir IEr. The
ia.i.. i v. .a = t . . t oe i n t that thu iwL uf radiations with a large

t i r and ot her mvuian tumn of interartion with matter prnvem to de-
e. . i ou t he islag and compuie t tion of the investigated biological
.ah cet, its habitat at thu mumunt nf irradiation, and the pre-
.ue si reflectin,; materials. Cvidently, this may explain the sub-
$tantial Jispersion of the experimental values of the ROE of f ast
avntrun, iur varisus biological onjucts, which, according to the
J..La ..i different authorn. rance from three (chromosome aberra-
t t o.v. ;a mo.o.e aperma tocon ia) en 6% (induction of prnphage in L
.oin# and even line hhromosome aburrationn in onion root cetts) 40.
T Is..I t anwous runn tJerat ion of all t hu enumerated (Jc tors is fM
quvutiv .suplicatud or simply impossible. From this the dispers W
oi the expurimental values of RCEte/r noted above becomes understand-
.h4.."i..

f u their . mirk, Oolenetskil. Sunkav, and Stepanok have compared the !!CE

at tn c ao,aa.t.ition of rarhou-i. witti the transmutation of neutrorts. Their

"
'4L""I"Li""" *""*8 O tr/en . 4.44/0.05. * 82.5

A .Itt;onally, they compared the relJCive genette effect af the transmu-

Latten at carnon-14 with that u L rM ia t ions eucia Ja gamma and X ray. Their

. al c ui..t lena shows t ar. m ic rnn N ei. tis
ace tc/r = I. 1 x ( 70-137) = 310-600

f ar :nacrooalue ts,

<CE g,./r = A5.2 x (5-3) = 426-*A0'

..- t h. s.. : c r imromosome abe r r..t avn4 ;*hW then take thu average v.itue of --
i

. m -- a i, tne to.ve .iant or encumonome mutattan., re.;a r J lem a uln.

*

onder inventuatb.n..,:.
. . i.. .. atfiiiat.sn no em at t ic on;ect
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Thu 6 .her notet
.

.a . > ,, f r with re*nect to r.cne mu t a t ion s. nw wa* I nsl i ci t e.4 .a-.

( a minimum of 10 timew) than |,.l..uld hv =cveral timen higher*
. ..

1.ith rvnpect to chromosome muatations. and *vidently may depend ,sub-
i .ntdaily on the hinlogi. a t af f il iation of the uh }we t of inventij;a- )

L ...n . *t hun . in the ca e ut irradiation of mics with fast neutrons. !
Un EE In/r with respect to certain visible mutations reaches 30 !

d' U . which in 5-10 timest higher than RCE in/ r = 3-6 for chromonome
n.otaLienn in spermatogonia and dominant lethr.in in the Smac ob jects
i t i. 17.18). Canaldoring all possible types of outations, the catal
4.1 t u/ r *la'uld he even highur Thiss in .all thu mure surrsut for*

thermal neutrons. Thus. there will be no great error in the estima-
s i ... o n the lower limit ..t thw ponnible valuem of thu tutal E F. Lc/r
anording to gene mutations Os of the order of 500 x (5-10) = 2500-
:>und . or on the average. 4000.

If the values obtained for RCE tc/r are correct (and the trivial-
. L v o l' the calculations and considerations cited provokes no doubts

d experimentally, then tae bio-
theircarrectnuss)andareconfirp*Clapresentedinanewlight

at

lo.:. cal significance of radiocarbon .

In .a r t ic u la r. Its role as one of the basic natural mutaasna and. cor-
4 er.m.ndingl y, facturn of variability during the evolution of 1.if e on

! e o r t h, heromes evident." 55

.l... liv. cal 6ulations are prunented to estimate the amount of spontaneoua

m..La t ia . on Carth which the author bat tuve to be causod by carbon-14 They

a. . t v ....t sheir calcalations show a possible range of from 24 to 98 percent
o

t h. i ..t a l .imount of ,.puntanuuun mutation on li.arth. They f urther note that'

"/ ceo r.lin,; LJ thu eatin.ats of Acadumician N.P.Dubinin, the contribution of this

t ..s tio , m 4ataneous mutagunesis is of thu order of 25% (21)." In the light

.o sui .r.irch, one c.in ce L iia t the .utsnLial for harm tu thu hmnan race

t. .. ..i... .o ea rla.u- l '. trum i n. t/.W (uct cycle to the biumphere in l'ar r.rwaL-

.. 6 o. e. cver been indicatwd by any US government agency or any official In

t. e u.. - ar inuu., t ry .

t.c uneve research at tne Rumstan sci 2ntists is correct (and there isi

i.i .c .vincu.i - m ..ii4 utal or ocnurvi,e - which in any way ;iruvei.

u .cm e acs ti.sn the t r i.u nuinuer of numan 'hutations wrougnt Oy the leakage af

.o0. m ur.wm ot C-14 into the bio.unure by the L'R fuel cycle is incruanud

. . per at .uvo. !'hi= f inors tive n not includu rusessivu mutations. Thun,

i o..- . IM b..non la i mc4 are mut..ted bv the radiological offeet of the above

r. is o ..I carbon-14 Luto "shw biosphere, then the transmutation offect of

L a i s. un-14 stil incrWJae thu Lucal to JppfoxlSately S.276.340.000 human.

3+u L.4 a t * . .kJin, this figurd doud not incluuw recessive mutations.

is r o. re b e t . the proire L ions over thu first v i,th e na t i -l ivc = m.uk
.

.s .. L wr . the ninee r o f mi.t a t tans 4till rematna atagnering. Taking t ut

ci:. . , estimate of 12 u04 .evereir mut ted human,s within Lov first . rotor.-

i it. - at Goo.hsu curLes si u a r .so n- l . w the L'.'K fuel e. ele nw multial/sau

i ..a 6 a os cov u ,. t a a w w o t o. L,. ,.aow . .
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L2.000 meverely mutated humans
*4,000 RCC tc/r i

.
.

!.8.000.000 weverely mutated human beings

w.th o u .nw euntury of relea.e of 600.000 curies of C.ll. into the biosphere.

one ... l u al=o wapust an svun i cgur uumuur of Lese mavers human mutant = to or-

cur simultaneously.

F .e la:.t at ficial estimate 'tiado by UbEPA concerning besich ef fects f rne

;sakass on carbon-14 by the USA.'.R f uel cycle to the biosphere stated that ap-

pr.n unatr6y 3.900 to $.300 human mutations would occur uithin a gentury of the

amuunt os carnon-14 to be released by the year 2000. The lower fisure w.tn

race for nuclear power which is in actual existence today."baued unnen a growt!t

Thua. .s hi.v the USEPA only considerud the radiological ef fects of carbon-14

ciw ilata t.r. unted by the Russian scientists shows that the transmutation ef f ect

ot ca s twn-1. w a l i insreane the total hv a f actor of 4000. Thus. the carbon-14

to ne i v ...ed into thu biosphure by the U51.WR industry by the year 2000 will

64w.e arn.os.matwir t$ .6 vo.000 hunwn mutants to be born during the 21st Century
,,

... n t i . .,, r cwmmivu mutatluns or Lt.u Iwas *vveciy mutated haussns) .(not .

A .. :or re.c n aive mutattunn it tu nutwd that H.J.Multur las calculatwd the

a.ivu d manu tu vi ibio d mage am 1.000 to one. Just how much of
r.a t r . . . i...

sh.. ..t. . . ... ..a l i v s.. c u rr..m.c.: phe..ivpscally in the h mian rewe i l a rr.e l y
I

uni. . o . s.. i t in obv im.= that i t will r.rc stly inc rease the total .a. ]

r. e ..n t v way for recummive genes to be removed from our DNA code is for.

..n I nd i v i ou.. I to receivu much a recessive gene f rom both of his parents. It has

5w n =;e n. .. Out on the averagu recessive genus will continue to spread througir-

f or numwwhere on the order of 30-50 generations.6*'
.ui t i.. ...n. ,enutic puoi

Ada i s i ..u.. i l . . (nure in al.o evidunce tnat inheritan6e of a single mutant genu !

aaiotiV .=-~ i. arm. Than harm inciuccm lowering the general r3sintancu to di=wanc.

.:..r t . n a .. . i.. I l ie-= pan o r reducine. the (ortility of the carrier. '4hilo i.reat-

in ..o.l i r i..a i s na re . t he e e f f ect noubt abso reduce the v iabil i ty of such r.cne*.

ami t ow.. r..du.e the number us recummive mutations to =sume catent.

sine. the avura .. nutant guna takuu 30-50 generations to be removed irom.

t hi h unan euetic puoi. ,e can gut a rough encimate of the number of receonivo

==.i.. ..... ..a.h will ....ur. At f lee ..l. o 6 ut e m i nimum, the c reat ion of a ematant

. 11 i . .a i . . ni-in (..n tue average) rwew.o.ive carrict i t' that mutant brwud..
' rece elve carri.sr will auf f er m.* Sarm. thon..hIt i. i s .- t .u t all si s .cse

L.n .- . . .cutinue ta orewd nu g.4 tons the mutant gene. Yet es do not isa.w

<w a.1 5 . , -d W(1 .. | [C r =yV er g* .J r .suo tant ially |larmf ul mut tlollM. ed .id
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know Coat since the only way the recessive genes can be , removed f rom the gone

# * so l i for esimeens en iniwr i t it l' rom both parents, that rece.sa lve mutat i.ena.

will .at least double the numoer of mutations which are initially passed on.

>1n6u there la an desolute minimum average of 30-50 recessive carriers, any

numoor of which are likely to snow some form of harmful mutation and f urther-

.

am e r e , so bruud neveral children themselves who will carry the mutant gene.

Ciwn we aro obviously discusaing a large increase in the number of deleterious

mutant c.v nu m whl<... ean only be removed from the race through individual suf fer-

Ing aiaJ misery. Thus, it becomes obvious .*v H.J. Muller estimated recessive

wnetic damage at thryo orders of magnitude above visible damage. It is also

abviouse that recessive mutationn will tend to be a lictie less severe in the
||
j amount us tuarm they cause to the averagu progeny of a ,:arrier. However, it is

prunahtv an undsremtimate to .sy thac recuasive mutations would increase the

weal .,umuur of numan mutant. by an arcer ot magnitude.

L,w uG 1 4 b ta d

.. o. . >- bwwn shown L t.a t the reiwans u6' 600,000 e ur ium u f ca rbon-t e f rom the

t .d s; i ... I . y. t e will ec ult in L t.c can otugi6at and Shunt 6ai traa.mutatiunal

1mu ta t h.ne. os over 36 billion human beings plus all the additional mutations

wr .ur.u k rv inneritance of rucessive genus. The latter in likely to increase the

L..L a l b- .n ordsr oa magattudw Lu over du bitt2.an human mutants durtag the suurnu

on L u. u.m L 40.000 yuarn. Lt ham turther been dumon.tratud that this same vaiv-

nion weald result in approximately one hunored million human mutartts within one

tsnLur. at its release (not counting recsseive mutants). Additionally, it has

uten ... a that usti u t uel cyc ts est. ton. of earbon-14 by tne year 2000 will,

re. alt la i;.000.000 human mutanta 5ef ore e.av end of the 21st Century (not ecu nt +-

. ang re e ,1ve mutation ). It has al.a been noted that worldwide 1.WR f uel cycle

cen t w. a, a .:arbon-La hv the year 2000 will be even larger than the 600.000

. u r a.- .wedered la chia report (spec i fically, woriduide emian tona will be

lou.osu uraen by Law year 2000). Operat ion at the LWR tuel cycle beyond these

dates will of cour e increase the total quJntity of human mutant s.

r e si . ii.is data it is apparwnc enar onvration of the (!4R f uel cycle will

re.ule i .. .=o re human mut.ittuna than J L iowW hy UmC rev,ula t ion.. It la herebv

. m. I t lu t all activitle= os the nUK iust cycle which eventually re ult in

.ae . r - wn si rarhen-l. to the Livsphere bv sumpended immuJiatelv. It i= al*o

I ns t uw A L vm L dalvtv Muaring= af all 1.censwd and prapo.ed nu leui .. A .

.o i.it= oc rev?sneu g u ar..!y ta .unsia.c the i:.plicar ians af t ny t t . arhua-
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14 wiul..n....i wv ium understand them. Furthermore, it ts,most strongly ree-

sum . ..d . ,i 4 8 .t .su l ava. sl i .i t i- invv= L f g.a L ion luz cundiw Led by the N.it iunu t A. :uh = *

Sc ien. e and the Nacional Resource Cauncil, as well as by the Council onof

Envitinum:ntal yuality, to dotarmine precisely what danger exists in the emin-

sion ut carbon-14 into the biosphure f rom the WR fuel cycle.
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fli L m report is an indictment of a,J,1 proposed methods or dcea 5uri.tl of
high-luvul wastes. Further demanstrates the point that the carbon-14
contatnod in npcat-fuut bundles will evcatually he discharged to the
oursace.
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This study was sponsorud by the US Department of knergy under contract
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the radiation dose to the world population and the associated potential
health ef f ccts f rom three scenarios of I'C releases by the nucle:tr Indus-
try between 1975 and 2020. Measures of health impact are derived from
source terms throagh the use of a multi p'' apartment model of the global

based on C specific activity in variouscarboneycle, dose rate f accot:t
urgans of man, and health ef fect incident f actors recently reecemonded
by the International Commission on Radiological Protection (ICRP) . The
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inter.rati,6 .ver 46.otr. yearn, ,rc approx imatel y 66 m i l l ion s ance r* auit
a 1 million genetic of f acts. These ustimatus are based on a wurLJ popula-
t ion tha t in aanwned to renain arationary at 12.2 hillion a f ter 2015.
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i.. Continuoua Tsnting .it the 1962 Testing Race", pp.4n0-471. On natea
47; in Appendix 13, prepared by the JCAB staf f, Julf 1963, which shown:

:...un.ir y n i total .umi einniun ylwida,1945-1902 (in megaton )*

speros. Yielda US + l!K approx. Yielda USSR
har Total Findion Total Flanton

I ' v. .<.d i 24 66 $0 26

I m.1 underground only 120 25

1%2 17 16 180 40

f. . i .a l 166 92 350 til
.

The ALC ocudy c ited in Referencu di stated approximately 1,080,000
genet te mutations would result fenm 30 years testing, at the 19$n centina
rat.. The rate th.at year wa.6 a pproa lawit e l y lo megatong, b.alf atomic .and
haal nydrogen. To account for the difference in the amount of carbon-14
nrouused oy atamte .and leydrogen bombs we will use t.wipunnky's rat to of
t-/. respectively. Therefore, 15 .negatans atomic x 30 years = 450 0-14
unit ; 15 megatons hydrogei (7) x 30 years = 3150 C-te units. Thus, the
1% n testing rate was equivalent to 3600 atom bomb carbon-l4 units. The
data Ln the table above shows a 1962 total of 193 megatons of atomic bomb
yield and 318 megatons of hydrogen bomb yield. This trannlaces into 191 +

193 + 2226 = 24 t 9 weg.aconn of acuate bomb carbon-L4 unita.tid (/) =

Ahns, 2419 C-14 units divided by 3600 C-l4 units = 0.67. And 1,080,000
,.wnet ic mutations x 0.67 = 723,600 genetic mutat ions.
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t w n. . . Volume 123, pp.1490-149$.

.:;a t h 6d . 4. t e r, ne w d1J.

Jn t u hl . h iirence #22, p.141.

J/ 1%id, 1ct erenc e #1

Ja i n !J. nct erenc e # 22, p. t.,1.

29 LDid, r.wi ronce 8 13 and Eeference 924

30 ar.u t invironmental statement: Envirnnmental Radiatia.) Protection tenutrenonts
*or.a1 Onerations of Activities in the Uranium Fuel Cycle, USEPA/VRP.y_r .

:tay 12,197 3. Kuger Strelon, Amststant AJmtnistrator for Air and Waste Man-
i .'awent . pp. 71-dh , specifically p.76.

A 1,... , !.PA/ $a 20/ 4-7 h/ O l t>-A E nv i r oew.c n t .i t 1adiation Protwetlan Requir. ment * for
; ma! Oncrat ions o f Ac tivities in the Urantum r uel Cve le, USEPA/0RP,
;, ..em o i ng t o n ,3. C . USEPA/ 0RP, ;kavember L ,19 76, pp.19-9 7, specifically,p.33.

n .. cm. . I l's ( 74) , USAEC, came il projections. (Washington,0.C.. US r.overr:sent
'rinting Otfice, 1974).

12 l b s.; , i!.Icren.o slo.

iL l'.i i.. . d . i . rwe s 30.
!

.4 H.St on.. n 5t oker .aad Spenc ur I.. desger. Environment 11 Chemis trv: A i r a nd 3:a,tfr
.11 qt e. (Da l l a . Tux.ne : % tt, Forve. man nd C.a., 1976), p.18.
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l 35 Herbert and Habel Frinus, Lonc ept a of Zoology. (New Yorkt Sollier-StacMillan
inh 11shing Company, to10).p.242.4

lbid. Reference #1, p.100H
"All high energy radiations increase the rate ot' mutations."

ibid, Nef erence it , p.1010:
"Almost all sucations that have been studied have been harmful."

Ibid, Reference it, p.1013: .

" Evidence f rom experimental animals, principally ornaonbil;i. Indicattw
LWL the numbur of sucat ions p ruduc ed is strictly prwuort ional tu tla
amount of radiation received."

Ibid, Ref erence 72, p.1031:I

"Because a mutacion can be produced by a ningle ionisation in the right
place,

chare is no threshold below which the amount o f radiation tu um
umall to produce auta.tonn- thac in. vvury donc produces mutations with
a probability equal to its magnitude.

This is to repeac what Dr. Crow said, that there is no safe dose of
rad ia t ion."

M.ll.Marcovich, "The Probime of the Biological Action of Low Doses of Ton-
izing Radiation", Proc eedings o f thu internat ional Coef erence on the
Peaceful Useg of Atomic Inergv, Held in Geneva,d,Augugt - 2n autun,t
PM, Volume !!, "31olug tcal Ef f uc L% ut dad ia t to n", (New Yorut u n i t esi

2

Nations Publications,1956), pp.242-247, wnich states:
"The very nature of such a thre* hold in Jtf fleut e to conceive. aince
the factors of carcinogenesis are always many, and the interactionn
complicated. Nevertheless, it seems reasonable to assume that, all
conditions being equal, ionising radiations give us another means of
inducing cancer, which one may not rule out even at the smallest
doses."

Bruce Wallace, "The Genetic Structure of Menda1Lan Populations and its
Bearing on Radiation Problems". Proceed { ng g of the Intefnattonal don-

-

Terence on the Pe,eef ul Uso% of Atomte Enerev, Held t n <:enev1 9, August -
20 August.1055, Volume 11,"Biniusical Ef f ec ts of Aadiation", 1New York:
United Nations Publications,1956), pp.377-381, which staten:"...we have no doubt t ha t irradiation induces gene sutacions in man.

This ar.d the additional annumption that these mutationn entor the acne
puol of the human population are made without discussion. Arguments
supporting these assumptionn are made elsewherele2. The acceptance of
theac ammuencions loads to the adminvion clut uur population in
f ronted with a radiation problem." .e

and aino:
"Under a system of co-adaptation 9s under any other svecam, gene muta-
tions whose average effect is to lower the viability or " fitness" of;

individuals must be eliminated by natural selection. In human popula-
i
'

| tions this eltaination must be recognized in terms of human suf fering
and individvat misery. Since the prepondertnce of newly induced muta-i tions are protably deleterious in virtually all genotypes, these muca.
tions will tae9 individuals and handicap their familion. We cannot
wantonly bestow pain and misery upon individuals of succeeding gener-
ations..."

T.C. Carter, (on behalf of the Medical Research Council, Acomic Energy Re-
search Establishment, Harwell, United Kingdom), "The Genetic Problem
of Irradiated Human Populacions", Proceedings of the tnternat t . gfJ.
Conference on the Peaceful Uses of Atomic Energv[ deid in Cor ,__(tAu1ust 20, August,1955, Volume 11 "Stological Ef f ec tg o f Raa ld t ton'*,

-

(New Yorus Unit ed Na tions pud 11ca t ions,1956), pp. 384-386, which stacom:
"During the last year or two che puolic at large has become aware
that even the peacetime use of nuclear power, with its benefits :o
the many, say entail danner to the few; and the publ ic ha* become
seriously disquietened by this realisation...The awakening of the
public conscience in this matter is mainly due to the writings as
geneticists, notably H.J.Mulj er and A.H.Scurtevant. They rointed out
that there is no threshold fur the induction of genetic ef fect* 5v
ionteing radiations, and that any exposure, however alight, im 1.e *
the induction of some mutatians that unen a population is in deoe-
tic equilibrium every new mutacion mus t be balancec, an the average *

; by the los,s of a mutant gene through seleq; ion; and that tnis loss 6

1" genetic death"), to use Muller's term * * . of ten means suf f erina
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Jar the individual or his family." .

,

_ t h i .l . kr erence di t , the line of evidencu .toen on and on. Thin hook lun heen
u teeLud to bewt represent a mi.uunation at that numerous studies. leu t h
everimental and spidumiological, wnich have well documented that there
F. no anwh thing an a hafo level of radiation.

Jh Ibid. Ruf erence di and Ref erence 135.

37 lbli. Rv(crence #1

36 lbid. Res ervuce #30. pages 81 and 89, ruspectively.

N .w l..a ien t Ef f ec e n of tonizine Radiation: 1472 Reaort, completed by the 19/2
~,i.1TCommittes :or the U$LPA. memoers representing the National Academy; ~

of $clence and the Nacional Research Council. (Wa shing to n, D .C . : U$CPO.
1a72. see also. Ref erence # 38.

40 thlJ. Ket erence #30, pages $1-83 and pages 88-90, respectively.

41 (bid, i:et erence d30, pagva 81 and 90, respeccively.

lbid, Kv(wrence #1 and Ref erence (2. pages 1009-LO85, including testimony of42
Dr. Jamvw F. Crow. Dr. LluntLvy Glass. Dr. A.ll.Sturtevant. Sr. Hermann
J. hi ter, and Dr. W.I..Runsell ., see also, Ref erence #35.

lbd . wet urunee 181 and Ket erence J I5. see also, fr om gef erence #1. pp.10l>i. )
I ni 1:

"?ty third main point is that une might perhaps think that mutattunn
t a. t cause only minor impairment are unimportanc but this is not nui

1er the f olloi ing reason Deleterious mutant genes are eventually e-,

liminated f rom the population since they generally increase the death
thatrate or lower the f orc Litty of the ,serson carrying them. A mutant

dual of harm is uiiminated in a few Aenerations. Inut onecaussu a great
cauncu unt y a naalt amount of harm will persist much longer, andthat

thum uf f ect a correspondingly larger number of persons. On the average.
forl.arr,er u m.ber a(s ec ted by a at t d mutation roughty compennate et i.c

the twssur ef f ect un the individual .
wince minor mutations in the long run can do as much harm as more

acas. tie ones and occur auch more f requencly, it follows that most of
the mutational dannage in a :wmulation is due to the accumulation of
ind ividually minor ef f ec ts. This means that an estimate of mutational
J..raago that considues only obvious hereditary Jineases and conspicuous
abnormalitiu* sa probably a gross underescimera of the total damage.
L u f f ec t o f mino r muta t io ns . though intangible in the sense of nr.li-
uarily being ind is t innu t ahr blu f rom the other L11s that we are benet

6th, la probably in the agg(egate much more impo r t a n t . "
ohl . furchurmore, froni che t es timo ny of Dr. :Icncley Clans in Nefer-
sncu #2:

"'nieru is 41.o evidence that even in single Jose most mutant genes Jo
ha r n, although it it of an intangiblo sort. af f ec ting general resis-
t a n. . . suurtuning the l iic spa n, o r r ud uc ing f er tility of the car r tu r."

.

.4 lbid. det ur%nc e J ilt, pages 63 and 40, r e s pec t ive ly .

11 %ee s l ii L:onslucratien ut llealth Effv6ts from Carbon-l.**, Draft Env i ronmien-
t.Q inna6 t Statenene: Management at commeretativ denerated RaJto.1c gve'

wg j . . vo t ume J."Appena t e.", wa.hingtun, u.c. usuut Aprti.ta19), p.-

E-1J.

.n lbid, weierrnee J4i.

r.7 luid. kiercuce #16.

a u .o e .md Fr iedk in."La ta t ion Fi f ue t a al Thymid in.dll and Th uidineat: H. . .

iaC". N erimental Cell :tene..eth Volsne 21. (New York: Academic pr s o. ,
l ' * .4 ) . pp.Iis-t25.
,ev a l 4a . Referunes M .

. Air sch aad M . A ./. alls, "Biologteal tif W ts at h aicactive aesav?*.9 wer .
.+c of thw Tran nutatlan .riat*, Ad va nc e . in MaJ i.: t t on 't io hn .ol..

4 na t ted ny ... Augenstwin. x . % :.o n , and St. Zalle. (New York:Academ k
!

t' r , 3 4 '+s ) , pp.!7 N 21).
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50 Ibid. Reference #48. .

,,
*

5L i b i .f . g.qerence #49,

L.L.Suskov, and V.V.Stepanak," Evaluation ofiMDA-tr-33 i:,0 (:olenetsk1132
the Mutagenic F.f fectiveness of the Irctope 'C", Radiohiningy, Vol.li,I

el, pp.F M.6, apucif ically. pp.39-40.

YJ t hid. Kuference #52, p.42.

54 lbid Wuf erence #52. p.42.

55 1hid. Ref erenc e #52, p.43.

'e . tbsd. itsierence 852, p.44

57 lbla, Kaference #43.

5d IbiJ. neference J 5.pp.43-44

59 tbid, Reference #31 and Reference #$8.
I

60 Ibid. itef ersnce #1 L, p.17.

tb id. Auf erence J 2, p.1031, which states:
,

o!
"anc recessivo nones are nonethelens harmful, and in many camew kill or

:wvure ty h.uWhap thv=u pursons in thu population who eventually happen
inheric the mime mutation f rom both parents. This may occur only af-ta

ter uany gunwrations. As Dr. Crow sa id . 30 or 50 generatione - nave u-
lanned since the mutation originated. Consequently, harmf ul mutations can
wnunulate and be carried in a population without visibio damage until at
length an equilibrium is reached at a f requency where the mutation rate
cl.at producos each particular kind of harmf ul gene La talanced against
thu elimination of that gene from the population either by the death or

the f ailure to reproduce of some person who gets a double does of thenv
gene."

02 tblu. netersucu #61.

thia, asterwacu dl, Kaference #2, deference #35. Reference #42 Reference
s a)

441. .ind Ref erence 161.
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