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I'-' This is the way the world ends
_:

his is the way the world ends )
gfp. 'k.,g his is the way the world ends ,

I

W E. Not with a bang but a whi=per.
^ -T. S. Eliot !
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NUCII.AR WA3TE: Tite TI!G BCIG Its CUR BCitE3

Atonic waste--the uC y by-product of the miracle of fission--l

is threatening the expancion of the lucrative nuclear power
industry and "modernication" of the nuclear weapons arcenal.
Around the world, nuclear promoters are recognicing that the
"public's perception" of the "wante problem" will detnr=ine the
calcability of thwir product.

7t ic too late to hido the monster with promises of r.ilitary
Tho fact that nuclear wacten willdcminanco and plentiful cncrcy.

cauco cc:tecrc ccnc. tic danace. "ill health." hac taken root in the
public mind and no amount of okillful surgery by the r.ind-bonding
tactico of nuclear calec:cn can erradicate it.

Eut enctly what IS " nuclear waste" and how large are the risks?

The public perception of the riskc cannot be denicd but it can
be minimiced by the oldecti:icks of public opinion manipulations by
precico LEFI! ITICH of the "wasto proble ." and expert OUA?.TIFIC/.!1C:i
of the "ricko." The tricks werk. "'laste" becoccc a comfortincly

.

ible thing--measured as co many cubic inches--cecurely "ctered."tanC
And " rick::." precisely calculated frem a "doce" of so many millire .a,.
arc, af ter all, hardly " detectable."

These mysteriously derived "doce" numbers are the hard core of
tho nuclear cell--cuaranteed to convince the public that the ricks
arc indeed. "acceptablo"--that the ugly wactes ecn. Indeed, be
contained. l

Cor. chow the numbers are convincing even though scientists have
<

' concluded that "all radiation doses." no matter how small. "recul:
3

} in come ritt"--even though studice indicate that lecally " allowed",

f
doces F. AVE caused cancers in federal nuc lear workers, nuclear ship-

fall-yard v:orkers, coldiers and civilians exposed to bo=b-testin6y

I out, citicens near older nuclear reactors and weapons facilities.
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Dut thoce latent cancors, appearing years af ter radiation ex- 1,.

posure, are not DEFI::ED as productu of nuclear "wante." g.[. -
LC'.f-LEVEL F'

radiation is the lable attached to . then--an innocucus term.But, I
''

LO'4-LT.'EL radiation 13 the uteady bombardment of body ecilu by E
fissien products--the nuelcar waste tim bo-b ticking away in bone a

E; ar.d ti::ue.
I. short,

all radioactive ficsion " doses " above or below the
" allowed" levels, are cauced by nuclear WASTE and by NCTl!ING E10E
Wastes te .porarily :::) red, .

ceeping from tankc. ditches, barrela, fuel
rod:--wa::t.:s in the windo and waters--wantec already " stored" in
ooil, food,

ocean::--tend wautcc permanently in recidenco in livingbody cellt.
W.:stcc DEFIt:ED as " acceptable normal operatinC releasca"'

' or " fallout"--cn rare ceca:1cns, admitted to have " abnormally"i

leaked from a reactor or weapens test.

All are produced by the came ficsion proceso in predittabic
amounts per unit of nuclear energy or c:cCatons of nuclear bomba t
all have a lifetire of ficcion decay set by the laws of physico.Lcw-

icvel radiation ic the nuclear wacte which 10 EXPECTED to
e: cape any future " cafe" torage plan, "loat on the wsy to the bank"

Dr. ,'chn Gofcan aptly dc:cribes it.a:
Caily it findo a home in

some individual's body. It is the " nuclear waste problem" that
govern .ents, the indu try and = cst scientists UEFINE CUT because
no one EXPECT 3 a colution short of a halt to its creation.

~he "doce" nt.mbers which define this unavoidable amount of
escaping atonic wa:te are cruchl cince public acceptance of fic:: ion
depends upon proof that: practically all waste can be isolated fromhuman beings.'

The fi::: ion do::e numbers, clo'thed in the aura of
cr.pertisc, are always a r.inor fraction of the total radiation dose
(whien includes natural back round and X-rays)--ranging from lessC

than a tenth of a percent to a maximum of two percent.
How are thece magic numbero derived?

The 1.1nd Educational
A::sociates Foundation (IMiD/ LEAF) recearch team decided to inven-
tigate the brewing secret of this cure for the ailing public
ir. age of nuclear power.

The ':ost obvious strategy in the dose numbers game in the
practice of giving the public the impression that an admitted
PART of the fission done IS the WHOLE dose. Thus newspaperc may

__



~ -,

.___. __. _ . ..._ -.._ - - -- -
- - ---- ---.-

-3- ,

ccencionally rc; ort catie.ated docen (or "no detectable hazard") |

froa a =in;1c leu:: at a per ticular reactor or from one bomb test.

But the public i: never explicitly told tha t only "abnory:l"
leak: which force elecing do'ern of a reactor are RO1UIRED to be
publici:ed--that the record of " normal" relcaces and let; =crious

abnormal leal:: rennin buried in reports to the Euclear Regulatory
Commission (UnC). 2ctb-tecting report: u=ually refer to U.S.
fallout fron fn c! m bc=b tecto, not to releases from our own

weapon: facilitic: or bomb tests.

The doce number are ncycr ba:ed on mea urements of all 189
radionuclidc: produced by a ficcion event lic.ted by the NRC.

( Of ten enly GUE of these radioactive poisons is even measured.
Furthernere, the doce from this one radionuclide (or 2 or 3) |

1: reported as detected in only ene pathway to man even though
radicactivity reans frecly in nnn's whole environnent. The prac-
tice is condoned by definition of a " critical pathway" for a
" critical radionaclidc."--the radiation route which is expected to
produce the largest FAh! cf the doces by no means, the hMOIS doce.
Thus, agencie: tay rcrort " external" air doce frem Kr-85 only or
" internal" doce from Cc-137 in milk only. The public is not aware
that the air contains a multitude of radioactive poicon: or that
many radionuclide: have been detected in tilk or that most of the
foods they cen:une are radioactively contaminated.

" Critical organr." for each radionuclide are also e tablished,
limiting the biolecical impact of a poison to only one pnzt of the
body--the orcan rocciving the most, but not all, of the doce. Thus
for Cr-90 the " critical organ" may be the bone, which does receive
the larce:t enrt of the radiation doce, and Sr-90 dose is of ten
reported for bone eniv and whole bod 2 dose is omitted. Whole body
dose ic u ed to dete rnine the c3).ected cancer risk and the Sr--90
can con titute MCGT of the whole body doce, especially to a child.
Thus, cancer rick: can be cro::1y minimi:cd by this categorization 'u

t

i of " critical" radionuclides, pathways or body organ:.
I The =ost significant * HOLE which the public never perceives I..

k is the lifetime accurulatine. nature of every radiation do c. large
or small. At the mo t, the dose number for a whole year may h,e
revealed but it is the year in and year out ACCUMU1ATED dose,

.
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' replenishing the wa tes already stored in body cells, increasing R;

the rick: of cancers and Ccnctic damage with each explocivo decay, h"
which is the 1.~:fol.E truth of this nuclear waste problem. :

Tr.ese parts-ciesing "doce" estimates are further diluted by f.,

the accu ption that radiation is evenly distributed to every can. [
woran and child. Thu:, c:titates of " average population deco" f
fr:m nuclear bomb-tecting fallout accume world-wide dispercion and

'

arc published in ter.J of doce to henicpherce, de:pite the fact
,

that scientists acknowledged twenty yesar ago that some arcas could
have at least ten tinec the rate of fallout as others. "First

L;2ss" citizens near nuclear facilitics are also expected to get

the highest deces from relca ce.
''.Taile estimates of radiation " dose" from nuclear facilities

al:o a: une cqual diepercicn, the " impact area" is a cea11 definitly
prc: ribed radius of one facility as thcugh the came v3C3 ries of ;

wir.d r.r.d weather which carry atomic fallout from Nevada to Canada '

or Cnina to F.cw York did not apply to the wa:te relca:cc from

reacters. Thus the public is led to believe a nuclear reactor,

ten or more miles distant, will not affect their health risks. i

inese diluted " average population done" numbers alco combine !
3

age-group deses into a single figure despite the fact, well-known 5

ty regulatory agen:lec, that children will have nany ticos the [
adult de:c fren the cane amount of radiation. An AEC-:ponsored

study at Columbia Univer ity in 1954-55, based on human tone
; camples. " chowed the strong age-effect with young children carry-

ing 10 tine: the concentration of Sr-90 as adulte." The hMOLE
'

doce to a CF.lLD never becomes public.
!/.ost of these partial estimates which lull the public concern i

I

about the nuclear wasto " dose" are predicated on an unrealistic
basic nethodolor.y calculations PECIN with amou.nta of vmste ;

expected ta te f.f m cd from nuclear facilities, not from actuali

levels of radiation in ran's environ-ant as determined by nonitor- !

ing. A recent report by a group of 14 Heidelberg (Germany) scientists [
who were independently acked to examine thic methodology reveale
a disturbing facts The expocurce to those living in the vicinity 5

of nuc1 car rcactora had been undercotimated anywhere from 10 to

10,000 timeo, and this happened ao a result of an arbitrary choice

-
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. of parameters for exposure pathways. The choicec for calculation
' ,

of the Sr-90 dose, for inctance, turned out to be*the bwest experi-
, mental value of how the radionuclide went from soil to plant, then

again th.' lowest value obtained for plant to beef cattle, then the
lowest value for the factor of absorption by a C ven orCan of thei

human body, and the 1+weet model for lifelong plateau. By the time
all these values are multiplied together, the estimates of nuclear
exposures becomo grossly misleading and understate the true risk
by ceveral orders of macnitude. The conclusibn of the Heidelberg
study was that a very serious public health problem had been
created by thin nethodolocv." (Tutorium Umweltschutz an der Uni-
versitEt Heidelberg, Radio 8kologisches Cutachten sum Kernkraftwerk
Wyhl, Ray, 1978 as reviewed in Jeannine Honicker, Petitioner

before the NRC in the katter of Petition for Energency and Remed-
ial Action, Comments of the Petitioners's Staff on the NRC Staff

Response to her Petiticn, January 1979.)
Yet, the US NRC centinues to base reactor " doses" on how r.:ch

waste a particular facility is " designed" to release. Defined as

" goals" for limiting reactor releases, these doses are hundreds of
times lower than the legally " allowed" dose LII..IT which is 5 tices
higher than natural radiation.

However, as troof rositive that doses, are, indeed, so low,
the NRC also promises, in every environ = ental impact statement. to
carefully monitor radiation levels in the food chain. But, at an

Environmental Protection Agency hearing the NRC revealed that the
monitoring is not that precise af ter all--that it can only prove
that the lorre legally nilowed doses (not the snall dose " goals")
are not exceeded by reactor releases. In the words of RoCer
f attson (Nhc Director of Siting Health and Safeguards): "Fnviron-
mental monitoring is not uced as the basis for determining the po-

1 tential dose to individuals.... It would be irrocsible for routinet
A monitoring programs TO DETERMINE ACTUAL D00ES TO REAL INDIVIDUAIS."
I This Is a strancGr-incM-!!ction C5tch-22 si tuations On one

hand the public is absolutely asuured that the ficsion dose IS

CONSTANILY MEASURED through the m.11toring programs on the other
\M hand, the EPA is told that the actual dose CANNOT be determined

~

by monitoring,
,

% *
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Uhy hould doce c timate: be determined by rw eninr* how much b

r.ucicar u::tc will be released from a reactor and how that waste i
4

will be di:tributed then actutal nescurements of the wa:tc in the $

environ :nt (food, sir, water, coll) could be u:cd in tcad.?

The I14D/12A7 rencarch team decided that a PIALISTIC fiscion d
F

doce calculation could be made by startinc with actual cenitoring (
reccrds r: thcr than e:timated wa:tc relcacco and by developing a (
tethod to ir.clude a: much of the WOII fi= ion doce a: poacible. [

I
Guch a realintic cutimate of doce to a particular pcpulation in

a particular Ccographical arca could be te ted acain:t current
"do:o cctitste:." It could provide a more meaninc ul bacc for jr
public :::cs:ncnt of the " rick:" of nuclear ws tc already stored
in t:dy ecils and the ui: den of producing moro, than the publici-
Ocd doce number: cencrated by computcr: for an ancrphou: "populatien."

The rc carch tcan found that milk radioactivity wa: manitored

in Wi:cencin by the T,adiation Protection Section. !!o other feed:
Iwere n.nitored by the : tate and only three of the major ficlon

r:dieneclidc: were ncscured cven in nilk. liowcycr. it wa: po::ible

to c ti..ste the total dict centent of the c three centaminant: with
ETA data on prcportion: of dairy product: to the total dict. The 9

ba:ic calculation:, derived from actual local monitoring, was called

the RI Diet Doce (3-Radionuclido Diet Doce).. Additional proportion:
for external doce were available in United listion: and EPA ctudies ,

for c:tir.ation of the Total Fi::Lon Do:c.
In Ui: con in milk cenitoring record: were available for a

i14-ydar period for 6 conitoring Station . Since liRC cuide: are
nvailable for derivind the milliren doce for' cach of 189 radionuclides . U~
for =pecific acc groups, it wa: po::ible to calculate the lifetime

sceuculated do:c.for a '.liseen:in teenacer born at the Start of the .

-

conitorinc period (1963). A calculation was al o made for the doce -.

during tho:c 14 year: to an Adult. Ito state data was available for
~

*c:tir.ation of doce *o the c born In the early 1950': who would have

accumulated the hiche:t do:c. havinC Crown up during the atomic <

era. The research team c ticated that thic group (18 to 25-year-
~

old:) would have accumulated a ficsion doce approximately 50f.
higher than those born in 1963

In order to ctny with data which could be abcolutely vorified
,

! ?
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-
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by ntate noni torin ; recortin, the renenrch tcan had to omi t many
radiation cource: which had not been monitored and could not be
accurately cctitatsd. Ihc de:c findincc arc. therefore, not the

'..~.'C LE d o.: n . Inc co..clusionn are underntatamenta of the actual
dose particularly tccause of the follcwing neceu ary omiuciens:

1. The R3 Diet Dese includes CULY the 3 monitored radionu-
clidos (Strontium-90. Cc:ium-137 and Iodinc-1]l) out of a possible
189 licted by the NEC. Studies have definitely established the
preconce of many other radienuclidcc in foodc. Twelve othcr3
have been identified in milk alone.

2. Only cnc food, milk, is monitored by the state denpite
the fact that many other foods are known to absorb hicher concen-

trations of radioactivity, i:llk has been monitored becauco of the

relative ease of collecting and testing, becauce it reflects changes

in radiation levels nore quickly and because large numbers of pecple
ray be affected by centa=ination. In a lict of 19 calcium-contribu-

ting foods in the U.S. , cow'n milk ranks 13th for Sr-90 concentra-

tion. Scienticts ob:erved 15 years.ago that people who derive
'

i'

cost of their calcium frem foods other than milk will have higher '

| deses frca Sr-90 than these who " dilute" their calcium diets with
milk. The Atomic Encrcy Con?.issien described the cow as a "decon-

j

taminator" in the radiation pathway to can cince only a tenth of j

the radioactivity in the Crc:a it connutes ic necreted in its milk.

( Cs-137 concentrations are higher in ecats, particularly veni:en.
'

f t?ny fruits and vegetables and 25 tince higher in goat's milk than j

(in cow's milk. Foods ecpecially hi h in radioactivity includeC

potatoes, wholc whcat, bananas, leafy vegetables coy beans, berries,

venison, nuta, checsc. cabbace. None of thece foods are monitored

by the state laboratory. Individuals with creater-than-average

intake of these and other foods will have much higher doses than

Indicated by the IAND/ LEAF research cbnclucions.,.

4 3 Drinking water is not included. It could be a major source

2 of radiation for come individuals. Farm runoff, for instance is
t ' recognized in the state as a major cource of drinking water pollu-y

: tion. Concentrations of radioactivity in soil runoff are ten

.g times higher than in residual soil. And, since the manure and urine

of cows contains 10 times as =uch radioactivity as the milk barn-,

yard runoff could be a major contaminant.

h -
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4NNUAL FISSION R AOIATIOeJ DOSE, WISCONStra (1963-1976 overogo) CONPARED TO AVERAGE DOSE ESTINATES

J{..
FISSION Dose 1

(averase)
6 Nuclear Powa- | |1, - - - --

} Weapons fallout 9 |
i. -l _.

D

i.. TRANS-A1LANTIC
9 PLA>JE TRIP 7. | |

CHEST X-RAY 10 |
. . _ . _

'h
h,7 X- R AYS ---- ---- ----

g'--Ave rage /yect- 103

4 NATURAL /Wis. 107
----

Eh
3R OIET Is.rj W!! 1 _ D Q D_y

b Grawsng Child (21-1 S) L;r d at M
N
4 Adult (go-ig)
n

PANE DOSE

f Growing Child (87-1 38) [:g g 3 q 3 pgg g gfg7|ggr,:g g
-

0 Adult (3 6- 67) D:7737 M E D
.--

3 TOTAL FISS10N/wls.
- --- ---

VlHOLE BODY

l Growzng child Ol8-8 r) O T UifM M W "~l- --j

i, NAdult (23'l?)
_ _. _ _ _ d _ _ _ _ . ____

(f houE nose y

Gowing child (126- .>22) L
__ _ M "gn *JW O;g;nji M@yy Egpggj{pg]

b M utt (91-99) DT W"-~ '7?h c u.Qj
l i l

|~d ioo
'

J Mi11it ems o 80 a 3o * So
w e 2o0[ P3 Diet oose is f rorn Sr-qo, cs-137. I-isi only in the diet
3 cuit fission oose includes externai dose calcuutect f mn U.S. estirnotes proportioned to R3 Diet.
P

'f
a

_ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _



-
~'

. _ . ._

-

.

. - - - - . - .. - _ _.. ._ _ _ _.. _ _ __ _ ___ _ _ _. _ _ _
4 ,_

- a.nr. -
hb.,

s
NE

-8- g '-
k.. Failure of the :tste to monitor milk with regularity, c

particularly Gr-90 in the cunnce monthn. could minimite the finil
'

fN
csti ate:. The technical ability of the laboratory to dctcet the %

level: cf centamination in milk 1: que:tionable--for inotance. an hh
EPA cree:-check indicate: that the laboratory ha: a tendency to S

.

underecti ste the C -1]7 in cilk c:: cept at very high icvels. Cro::-
'

,

check sa:ples were undcrc:timated by up to 90%. The laboratory could g
obviou:ly have On pled food: cxpected to have higher concentrations |}
(such c ccat mil % or veni:en) with better precision. f.. ore than ' I

150,C00 deer were harve ted in 'ilisconcin la:t ycar but no meats are
monitored oy the tate.

5. 2ccauce of a lack of cen:umptien and radicactive concentra- L

tien data, the rc:carch tcan omitted all dairy product: oxcept milk I
'

and cheddar and cottacc cheese. Dairy de sert:. particularly, are
consumed in lar;c quantitice in thi: tate and would contribute
additiensi decc:. 5

Tne c rsjer limitation: and emicsions in ure a larccinctor of R

.censervati:n in the IE D/LFA? dose esticates.
Tir:t. the rescarch tcas calculated a "50-year Doce Commitment"

f'u:ing LR0 age-specific dose guides. "Occmitment" means exactly thats
an iren-clad centract which Opelle out just how len; each radio-
nuclid: will ta:d: up rc:idence in the body and how many millirces
of radiation dcce it will deliver before it decays into a new cen- g
eration of' "dauchtcr" radienuclides and finally dics. . Fan can ''

Icreate the:e previoucly non-exi: ting radionuclides but he CANDOT
de: trey them ner can he chorten their pre-ordained lifcepan. The <g
bcdy-cell lifetime of radionuclides varic: from a few =cconde to -a r

over 50 yhar --cany cutlive the body itself. Some do their dam 3Ce .F. '.td b

"- f.}j]iquicxly and die or are exercted--other: take up recidence in bono g

and tincue, delivering enly part of the de:e "commitecnt" Icarly, , Q,J!pj;.
.. u .

tentardin; cell: every day for year until their decay tice, pre- i,.1/{*f.3. t?.."g

[t
ljt%O63 .ordained by the laws of phy les, is completed. Sete of the

3 ' #L. 9 p -s
m~.

. ie.t. e,rstrontiun-90 that found its way into a baby': milk bottle in the

early 1950's is :till in the cell: of that individual. Every year M"9d$f'! 'e & s.

k :-['W!Pi W
J D-RIt delivers an additional " annual" dosc. .Every year it increare:
2 ,

that individual': ri:k of cancer. i
. - Rt. p4. *

gl-M.tp .M j
s >

]p[(1.r-Q.~b;4
NRO and EFA ctudice use doce "cc=mitment" number: because the

cor.mitment is RTAL AND IhT.XCMBLE. On the other hand, the public j [ .(t

! $.! usually c,ets " annual" dono numbers. For Sr- 90 the " annual" dose
IP , @ydi

.
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1: only h.4;; or lo:n of the total doce "cornitnent" " Annual" i
dono nunters also frequently refer only to the doce delivered from k

food cenoun-d in that year, excludin.; continuin annual deses fro:
radicactivity at:orte.d in many pecvioun year:.

h5cn the Jat.D/' AF ruscarch team had calculated the dose
cer51ttents for ';.*1:concin, a very wide range of difference for age
and arca of rc iden:o va: apparent irrediately..Rccidents in the

,

,

north-west-central section had accumulated a doce nearly twice as

high no residents in the couth and eant coction due, primarily, to

a tarked difference in bomb-testin.; fallout bercre t'Tc test-ban g
treaty in 1963 And the Orowing Child had secunulated a total body

hl h as Adults and a Donc dose three time: as high asdoce twice am C

Adultc. Obviously the " average population" doce nuabers arc

=caningle:s even for residents of an area as ==all as Wiccensin. .

-

|The LALD/LIAF recearch tcan also calculated the part of the
.

'
50--year concittent d:se which had already decayed each year and

delivered its " annual" radiation effect. Thic averace " annual" i

finaion dose during the 14-year period wac ccapored to the claims

by nucicar prc=oters that it is a very = mall fracticn compared to

natural radiation do:e er X.-rays which deliver an averace annual
doce of 100 to 125 nillirens. ::atural radiation is ectinated to
cauco up to 10% of the spontaneous can:cr death: the !!RO esti=ates
it cauces 2.000 to 9,000 cancers annually, a conservative estimat3

Dr. ~arl ". Eorgan estimated in 1972 that' diagnostic X-ray caused
from 4,100 to 78,C00 death per year in the U.G. 14cre recent

, studica of radiation doce effects would raice these figures con-

siderably.'

The Nhole'Ecdy radiation doce to Wiscensin citizens from just

3 radionuclides in food (the R3 Diet Dove) ranged from 1C% to 36%

-( of the annual X-ray or natural radiation dose. The R3 Diet Dose
! to the Bone ranged fron a third of the natural or X-ray dose for

{ '
'

a southeast Wisconsin adult up to one and a half timcc more than

:q the natural dose for a child in northwestern Wisconcin. These
;%

-qf doses were from only 3 radionuclides in food as indicated by mon-

[E itoring by the state Radiation Protection Section. The estimated

#5$ Whole Body Total Piccion Doce ranged from 22% to 81% of the na'tural
d,! dose per year. These realistic estimates are D2t the tiny fractions
($
?
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claimed by nuclear promoters.
The current increased risk of radiation-induced cancers to

Wisconsin 14-year-olds was calculated on the basis of " annual"Risk
doses already delivered from decayed radicactivity by 1979.f cancer
estimates derived frca the recent ERDA-sponsored study oik

deaths among nuclear workers and an a6e- adjusted relative r sin this enalysis, a 1004 increased risk is equal
scale were used.
tc double the nor:nal cancer risk.The radiation dcsc just from three radionuclides in theirleukemia
food has already increased the risk of myeloma and myeloid j

for Uisconsin 14-year-olds' by 415 to 745 depending upon their areakd risk was u

of residenec. For the Total Fission Dose the increase 93% to 1685 hi6 er than the normal risk.
'

h

For all cancers classified by the International Commissienestimated to be frc
;
'

for radiation-
en Radiation Frotection as High Sensitivity cancers to

induction tai current increased risks for this group ranged uph

205 fren just the 3 radienuclides in food--up to 44% frem t eCancers of the bone carrow, thyroid,
estiested Total Fission Dose. h

lymph nodes, reticular tissue, pharynx, lung, pancreas. stomaci cers.
and large intestine are classified as high Sensitiv ty can

The average increased risk of ALL cancets was 135 (up to
185) from ,the Total Fission Dese based on the risk estimate for

Cn the basis of a smallor
cales in the ERDA-sponsored study. risk from
sample of females this study estimated that their cancerApplying this less certain risk estimateI

ch team cal-radiation was much larger.
to 14-year-old Wisconsin femalco, the LAND / LEAP resear15 (up to 705)

~

culated an aversce increased risk of all cancers of 5
i ~

fron the accumulated annual Total Fissien Dese.As alarming as these figures arc, these young pcoge are a rea
l dy

since,only 35% to 4C% of the
CCI.ldTTED to even higher risks, lifetime (the
radiation absorbed by their body cells' during theirits risk effcct by
dose ccmaitment") had decayed and delivered dose

1978. The rest will CCNTINUE to radiate, delivering F. ORE
"

ik f cancer will
constantly for the rest of their lives. Their r s s o tless' radio-
continue to rise with every disintegration of the resThis will happen EVEN IF

I

nuclides imprisoned in their body cells.The future radiation doses each year
NO GEW RADIATICN IS ADDED..

I
i _m
I -
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c:n be nercrically predicted UG'.1 with available N?.C doce cuidc . "11'

With freich radiatica doue=, c::tcrnally or internally, their rick
will rice more etecply and for a longer tir:c.

The IASD/LIAF rcccarch tcan calculated only the cancer ri:kn
but incren cd rick: are ju:t a: certain for cenetically da .a cd
off pritic, ir.crea':c: in genetically-derived diccanc:, "acinc"
effe:t: cuch a the appear:r.cc of debilitating illne::c at earlier
acca, lors of in unity to diccano, an increased ri % of leukenia
in their children. The commitment is there.

'

Who can be blamed for this irreparable damaso? How did it
happen? A p uddo-dichotomy cloud: thccc que: tion:: the culprit
nua t be e i t h2: nu: lear weapen: or nucicar plants. The cenvenien:e
of the dichotony for tremoter: of nuclear reactor is epitoni cd
by the rt pon:c to IAND': prc:cntation of Oc.:c of this ficcion
doce evidence throc yccr: aCo to the diccen:in Radiation trotec-
tien Council. The chairman, who is al o a fornce vice-precid<.nt
and lobbylut for dicconcin 21ectric, dicri::cd LAND': r:;ue t for
an invecticatien with the =irple charces "It': the Ocvict:.*

The fact is that thcro 1: no clear dichotomy. T.adioactive
frc= the Hirc:hina be=b, from bomb-tecting by the Soviets,wa:te

Chinc c, 'Jnited State , France, frce the evaporating tan %: at

Unr. ford, from the weapon fac tory at Roc %y Plat:, fren the traniun
tir:: in Utah, fren all the normal cr abnormal reacter relcaces--
all fit:: ion wante: lic indi:tingui:hable by origin in our bene:

%, and ticcues. They mingle indiceriminatly in food, air, water and
;

coll. The definitive evidenec for a criminal trial is not available.
The jury would need a li t of all po==ible nuelcar wa te ocurces,
part and prc:ents all data of roles:c , a cunt: relea ed, type: of,

- radionuclide: wind velocity and directions rainfall and snowfalls. l.
food, water, air monitoring: and much more.

f Although a Ingle culprit cannot be identified, the r.ajer
uour cu of the c radioactive poison: can be pointed out over a
period of year . In the 14-year period investicated in Ui cencin

,

the milk monitoring clearly show: bomb-testing fallout re:idual
| all over the stato in 1963 with heavier concentration: in the

north-wcet-contral portion. 'Chinoco weapon: testing added to

_ _ . . _. . ..-. _
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the donc in 1965 and 1966. In the :pring of 1970 the nonitoring
shows a chsrp rl e all over the tato not directly attributable to
any be .b te: ting. Ilo one invec ticated. The Drceden (Illinoi )
rea:ter to the cuth us: relca:Inc nore radiation overy year
resching ovtr a nillien curice by 1970. The Genoa reactor ws:
ju t teci..ninc to operate. An "undercround" bonb test in Nevada

{

,
,

ir.advertantly leaked. The c arc all "pe :ibic" cources. (

'y the late 1960': r.nd early 1970': the conitorinc. chow:
Sr-90 level: creatly dininiched. From carlier contaninction well

-

y
abovo national averacc , concentration declined to the national
averace. !)ifference: between northern and :cuthern 3r-90 levels c

n:rrc; cd indicatir.c that high coil depoci t: from bo=b-tecting
c

C'L*LD E2 CVET,0C:2 UIT:4 TI'I and that new fallcut was anall. In
e

,

I'
;

fset. In 1971 and 1972 the State conitoring chow: all station:
*

telow.the national averace for Sr-90. The reliability of the
,f t

zicure: 10, houcver. quartiensbic cince no tect: were taken in
) i

r.any tenth:--in 1972 no St-90 data wa: collected at nest tations
[ afrom April thrcuch Scptenber.
! iThi hcpeful declining trend in radioactive contaninstien of
p c

the state chan cd abruptly in the later yeare. In the 1970 to 1976
| t

pericd 12 nuclcar reacters in addition to the two cxi ting cnce e

:
tccan operatinc in *.;i::entin or adjoininc =ts te:. Suddenly, in c1973. Or-90 level: chot up above tho naticnal average at all cixe ' r.tation: and :tayed above the averace throuch 1976 (the late:t data 1.
available and the elece of the invecticated period). Contaminatiun
lov,cls were back up to concentrations which hadn't occured for a
five or Oix; year . Fesnwhile, the n,tinnal a'versce continued to t?
daelira slowly. The state averace for the four-year period is

C-

norc thr.n twice the national aver 3Ce for Sr-90--2635 hicher in 1974. h,
l'uclcar wa:te wa: raining and nowing down 'on Wincon in acain, a.
'there did it cone from? A check of all hich Iodinc-1]l
.

Flevels, indicating frc h fallout from recent relcace:. did not
bear out a correlation with inmediate fallout from Chine:c bcmb ntte t: durinc this period to any cignificant extent. The highest
level: ce

of I-1]l, tho:e above 10 picocuchs per liter, do not correlate
2Ewith bonb tect:.

.

at

.

.
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| Tho execes Or-90 in 1973-1976 ws: not evenly di:tributed.
'

The Eau Claire :nd Creen Bay Station: chewed the lar;c:t increase
over the b3:e year of 1971. In 1974 the tenticello U inn.) re:ctor

wc:t of Eau Claire, had the hichcet ca cou: relcanc: fron reacter:

in the nations in 1974 the Point Beach plant, near Breen Eay,
'

excceded expected ca:cou: relcacc: by a factor of two accordinc to

the EPA. Cn the other hand, the tstion which choveed r.o:t ir. prove-
r.cnt in nilk contamination relative to other station: in the sc:end
half of the 14-year period wa: the central '.!incon:8.n :tation,

geographicaly furthe:t renoved fron the encircli | asctor:. But,

even at thi: Otstion, centamination was abovethe na' onal avernce==-

ovidence that nucicar us:teo do not rc:pect 'the diadra ned "ir. pact
Izone" boundaric: delinisted by the NRC for reactore.

The LAN4/LCAP rc: car:h tcan did not havo the data to identify
any one criminal for thi recent recentamination of the state but

it i: obvicu: that the exca : radiation doce over the nati*cnal

averace 10 not due to rc:idual bonb-tecting fallout. It i: pn::ible

that come originated at dictant, up-wind nuclear weapon: facilities

or ws: delayed fallout fron Chinc:e to: ting. The incon:letent dis-

tributien of the Sr-90 :uccett: note locali cd scurecs. For ir.:t nce
contamination in the Cenos reactor area dicini he: in 1974 while the
other tations (particularly Eau Claire and Green Bay) chow increa:ed

radiation levels. On the other hand, in 1975 Cr-90 cvel: increa:ed

in the Conca area while all other =tations chowed le:: c en tar.ina tion.
There is no enc criminal. And all the criminal: r.sy well es-

cape punishment for lack of renor c1 culpability. Ncnctuele a,

they are all rc:ponsible, in whatever decree, for the accumulated

nuclear wa:tc doce to the:c people and the predictable inctes:cd

health rick:. The radionuclide: which con:titute thi: " dose" are..

all nuclear wa te: and their accu =ulated effects arc, a: the EPA,

puts it, "irrevercible."

The.increa cd rick estinaton, derived fron actual radiation

monitoring ba c by the LAND /LEAT reccarch team, . art neces arily
con crvative and incomplete. At nuch hi her risk will be 18 to6

ate | 28-year-olds. Crowing up in northwestern Vi: con:in during the

j atomic. era, eating generous.azounts of Wisconsin cheece, venison,
#
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pork, potntero, frech carden vecetablea cnd frul tc. whole craine,
wlJd strawberrice, cranberries, coy beano--oxpoued ulno to barn- 0""

yard runoff. medical X-rays. natural uranium. Workers in nuclear. c cr

pl nts will have these " population" doces in addition to accumu- C'-if

lated " occupational" doses. Recent studies by Dr. Irwin Brocs I h31
indicate that children with a history of such illnesces as allergies Scnit '

or asthna have 5 to So tices the normal risk of radiation-induced m e ni'.
cancers and that children of exposed parents are born with higher-
than-normal risk of leukemia. reper

Will this record of cancer-vulnerability of Wisconsin's
fae:

young adults and their offcpring, as a result of nuclear waste
thus

stored in their body cells, give pause to those planning to generato r.;g.;;
more of those wastes in the state? Will the decision-makers y_
think twice about jeopardizing the livelihood of the potatoe
farmer, cranberry producer, dairyman, tourist and sports bucinessmart?

, , ,

, e ._Are our leaders.or even nuclear proponents, misled themselves
, . .

by the. mysterious " dose" numbers generated by our scientists? And ~

do the scientists outside the inner circle of "doce estimate a c ti .'

1experts! really understand how the numbers are generated or do they I a..*

just trust the " experts" as the rest of the uninformed public doeo? c rea r~

Jacques Cousteau thinks its a plot. "the plot that acience *

and technology are too complicated to be explained to the people.... 7. . . s .^ " ' '

Scientis'ts use the came method that lawyers use when they draft a crcr
contract to r.ake it so incomprehensible that it is worth a lot of i* U

coney. And the scientists and lawyers are doing this to exploit C# E
the fact that the public accepts being considered stupid and site
illiteiate."- 31TC

The public cannot be blamed for not understanding the mystcr- ready

ious mether!elogy which transforms nucicar waste into harmless low-
level radiation. But Cousteau believes that "our leaders" sLq knows to TC
"They know that nuclear power may result in the contamination of invc:
the environment for hundreds of thoucands of years. They know it hiUhc
will increase the rate of carcer. They know..." much more. than

But even the = cat expsrt doce quantifier doec not know the canct

WMCII truth about nuclear waste. Time and acain the IAND/IZAF preci

research team ran into blind alleys where the only " expert" opinion is a

was "more research is needed." But'will the noeded research be done? in E
, Scientists who diccover new evidence of hazards are likely to lose an avt

|
.

, ,,,go - = 9 *****-e** * " * "
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their granta. Jheir uts etlinc diccoverica un e .-ic. sed with the
. came prete:tive Okepticirn with which a 17th century En;11:h
t

clercymen 's uire 10 said to have re: pended to Carwin 'u cho:cinc
Crimin er tha 3- cien: "I hope it is not true, but if it i true,

I hope it doe:n't beconc generally known." The !?A radictica'
,

nonitoring progran h : been cut and in 'clic:en:in plan are o cut
! menitorin; frequency.
I

In April 1970 the UNO elininnted all centien of Or-00 in'
,

f

repert of radicactive relea:2s by power pinnt lice..:ce: dcapite the ;
i

fact that utilitie: h:ve in the pa:t reperted Sr- 90 reles e:-- !
:
9thu: cffectively eliminating this i port:nt radi:r.uclide fren

future rc : tor radi:P.i'en doce e tiraica. In U ue:ncin the N3C
h: all:ndy ppr:ved a new re : tor in the aren cit'. the h![ncat
Occu ulated radiatio n d: c, the northv. cst. .."h e n L3.33 peinted out
the hi-h level cf bonb fallout cnd the cperatic; reacter: apuind

of the prep :cd Tyr:nc plant, the NRO re:p:nded that "the radic- .

Iactivity rcr:ining fren be=t-tecting i: quite ::'all"--that exir. tin;
plant: upwind will :ntribute " extremely :all undete::able in-
creacc ." Tncy were not interected in the 14-year nonitoring
rec:rd at the et to capitol but announ cd a " pre-eperaticnal
n:nitoring pr:;ran" cf their even. Unbeli:vably, in the sa:.2 do-

cument, the G?C ctate "The prc-cperatienal =: nit: ring pr:gra..
is n:t n: ant to determine the radiatien d: c: to actual individuals

: cr populations, nor is it neant to c:tablich input data for the
8

site suitability decision:." In other werd:. the deciciens have
alrendy been nade bef: : the eviden c i: in and the eviden:e al-
ready on hand has been deliberatly ignored.

The state Radiation Protection Section 1: no 50rc willing

[ to re oarch the whole truth. Three years ago LAMO ached for an

investigati:n of v.hy the northwestern rural cour. tics (with the
highcat accumulated radiation levels) had cancer rates cu:h hi;Ner
than the southen tern urban arca . The request ws: icnored--the

cane:r rato difference: are till there. The agency proclai:ed ene

preci:e" annual radiation dose estinate (for the ic0re :e) area which
I
g is a cle sical parts-missing specimens ta:ed en ; radi er.uclid e.

[
in eng food source, for incestion during thnt e e vear only, fcr7

,

i an averace-age population. That dose esticate is 200 ti=e: Icwer

i

. . _ . ._... n -n . . . . . - - .~.
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than the 1AND/12AF doce findings for just three radienuclides
in juct food to 7 to 9-yect-olds in that area, based on the 14-
year nonitoring record by the state.

A

in additicn to tuo new nucicar plants planned, the stato is

now threatened by procpceting for uranium. According to the EFA
uranium einin- and nilling yield the very highect radiation doces

cae to the nuclear fuci cycle. This " uranium fever" is reported

in northern .!isconcin. In this cane rccion, the ELF-Scafarer-

Sanguine project is planned. It will require largv amounte of
,

,' electrical energy (r re nu: lear plant:?) and the DNR has concluded '
'

that it peces a health ha:ard to rc:1 dents.

i '..'h-t atoat tne re:t of the country? Although the LAND / LEAF
rc earch team limited itc invectigaticn to the Micconsin case-study,

the evidence sugges*s that other parts of the country wall havo

=inilar cr even u r:e radiation dose accunulations. '.'iscensin is

not an isolated phen:: anon--many arcas had even higher bomb fall-

cut--cany are even r.cre subject to weapons facility and power plant

fallout. The doce r. umbers sold to the public will pret:bly under-

esticate the actutal dosc f2:n nuclear wacte in most of the ccantry.

A bite of the apple is not the-whole apple and nowhere is the
L

whole apple included in the clever " dose" nunters. Health depart- '

ncnts file away nenitering data while utilitics and federal agencics

prc;cre predictions cf "deces to the population" with computerized
'

models of "de:icn objective" releases. Sc=b- testing fallout doses

arc spread so thinly and evenly that they become "undetcetabic."
Even nu: lear opponents argue whether tombs or reactors produce tl.ci

23 : wa:tc..unawarc of the accumulations already stored in body cells.

No doubt, at scne future date, the r.overnaent will announce that

| the " nuclear waste problen" has been " solved." The industry will
*

4

i be back in business. State and local resolutions prohibiting
i
! *stcr:ge of nuclear wa:te" will be honored--a cafe repecitory will

be accepted by sc e cooperativo state.

But the nuclear waste time bomb in our children's bones'

will tick away faster.

.i
*
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"This invaluable, carefully researched study of howMethodologies for the Study much radiation we are receiving demonstrates that
_

t.--
5ot Low.Le>wl l'tadiation careful research can be better done bt 'non ex-

in the Midwest perts' with a dedication to truth than a carload of _

' experts' with a vested interest. It should encour. -

?'~ W age and hearten other citizens."
,b John W. Gof man, Ph.D., M.D. k'

,

//
E}

' '/ . one of the clearest and most detailed examin. Il"

ations of the pathways and influences of radiation @
in the ecology of Ncith America. We have initiated 3e

# the procedure in the Nuclear Requiatory Ccm- Q
. | % ,-

mission to have this study included in the public Q/\ )/ /i
q%

1 health assessments for each licensed nuclear 4
'j f f acility." Albert Bates, Project Director, (i

j/ Honicker vs. Hendrie s/

// %

!| "This careful study unmasks many of the halt- f
truths propagated cy nuclear proponents and dem. +a

onstrates how poorly informed the public has been |conr:e, w user Genem A onne n.
%c-m ;cmn. Gwce 1 10;ncr. about the hazard of radiation." i

Rosalie Bertell, ch.D.. GNSH I'" "'
_

t

METHODOLOGIES is a book "We disregard nooses around our necks, so long i
aDout the ultimate nuclear as thenhangman tightens them slowly. Plcp a frog .

.vaste reccsitcry - it'to hot water and he will immediately jump out. 1
tne human body. But if the temperature is raised gradually, he will :

Lny readers may be startled sit there until he boils to death. So it is with en-
ronmental r dioacHWty. We are worse OH than

to d;scover how diet, the poor frog, ec u e we have no direct way o,
o and other

ressdence. ac' multiply health risks *# ###'#7 ##'## ## # '* ### # "
_

factors can cated works such as this one may save as'in the 2

The authors have nick of time. But time is short, and your life may -

thorcughly documented depend on your taking action based on the know-
actual health hazards to real people. ledge contained herein."

L. Douglas DeNike, Ph.D. 3
,

Methodologies for the Study [
of Low Level Radiation About the authors: $

in the Midwest Dr. Charles W. Huver, environmental biologist at I
the University of Minnesota, has been researching y

- 5 5.00 Quantity radiation pathways for many years 4
. - -

Radiation expert, Dr. John W. Gofman, t
" Nuclear Waste: The Time Bomb generously contributed as Chief Consultant to the,

in Our Bones,' Research Team of Gertrude Dixon, M.A., Naomi
- 5 1.25 Quantity . - Jacobson and George 1. J. Dixon, Ph.D. The LEAF

Research Team brings six years of intensive study
Order from: of nuclear fission and work with grassroots cit-

LEAF izen's groups to bear on their study in the firm
3368 Oak Ave. belief that the public has a right to understand and.;

! c+m r= PMnt w9. 544a1
-- decide nuclear issues.
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RADIATION EXPOSURE TO THE PUBLIC FROM h '/#A \s[
EMISSIONS OF NUCLEAR POWER STATIONS

- : r. v

s
.

Critical Analysis of the Official Regulatory Guides

B.Franke, E.Kruger+, B.Steinhilber-Sch,wab,
H. van de Sand, D. Teufel .

IFEU - Institut fur Energie- und Umweltforschung

Heidelberg e.V.*
+

Garching/Munchen

Abstraet

Current regulations for radiation protection in-

volve determining dose limits for the exposure of the

individual to radioactive emissions of nuclear power

stations. Supposing that a known quantity of radioac .

tivity is emitted, exact knowledge of the parameters

for the abiotic dispersion and the transfer into food-

chains including the behaviour of radioactivity in the

human body is very important.
.

Comparison of the official regulatory guides of

the USA and the Federal Republii: of Germany (F.R.G.)
~

for. calculating annual human doses with the results

ireported in the international literature shows

that the reco= mended factors for essential radionuc-

*
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_


