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FOREWORD x
. .|p*.A

.

.

', b'h. '
{ .1-A considerable increase in the number of nuclear power reactors and irradiated fuel reprocess-

ing p!snts will be required if the projected development of nuctc;r power up to the year 2000 is ; fh';
..

*f
to be realized. The environmental .mplications of both a greater local concentration of power ;Q f

> ~ ?! .. %. 6. .plants and a rnere widespread distribution of these throughout the world are being studied.
-

s ''
. |.yf.:Since the operation of nuc! car fdihties results in the control:ed release to the ensironment ! ,WM.' * * .. )

-

of sm ll srnounts of radioaetive efnuents, and thee facihties and other industrial p!:nts refcase
in addition chemical and thermst ernuents. sttention rnust a!>o be given to the study of the ' ,' M [N hr*.

N
.W ~5'," ':

combined effects of such rel:ases on environmental ecosystems. A better understanding of these . %k.Y 'b .,eficcts is necesst.ry in order to achieve the minimum 'dctriment* to environmental quality from , Mh"* N/, e "-
nuclear power development.

For many years extensive studies have been carried out on the impact on the environment : 48/J. ? * ' .'..

, h* . ,'. b
j'S p*}'A 4 ,

' *

of radioactive relesses from the nuclear industry, particularlyas they affect man. More recently,
provoked by the forecast rapid development of nuclear power, scientats have also been studying
the environmental effects of thermal and chemical releases from the nuc! car industry separately. /kp.*'.

The possibihty cf synergistic and combination effects from interaction of these releases :nd Qk ,f .i,'' h*'I*,
their signifiesnee in respect of man and his environment originally received "ttle attention. j ,Rp'&c' *, ' *i ".
However, during the past few years institut:5 in a number of countnes have takt i a more active 'f.'.4*A . ~
interest U studies on cornbined effects, considering not only relcases to aquatic environments. ' UM*i * '., .I *)

'

h .~ 5
particularly rivers and lakes. but also retcasc> to the atmosphere. p* f.,.,

: -:10In order to provi.ie an opportunity for assessing existing knowledge, the A;ency, in co-
operation with the OECD Nuclear Energy Agency,Lcid a symposium on this subject in Stockholm @*'I * .

from 2 to 5 June 1975. The symposium -ttracted 133 carticipants. representing 24 countries and * n.} n ..

nine intern: 'onal organizations. A total of 22 ps; cts from 9 countries and one international W*f. C. .

organization were presented, and the meeting was concluded with a panel discussion that examined * "j$., 7
a number of important questions that had ansen concerning the cornbined effects of releases to

d?,5-/dd ;< , ,'u'' '
'

the environment from the nuclear and otherindustnes. ! 2e4N-M.* V-'a &

The need forsuch a meeti g. and its particulst salue as a forum for exchanze of information i( v. . Q.F..

A 5$y[.l.R,in this field, with spplication to all steam clectric power plants and certsin other industries, w'as

ffw[;d.',*[Q.y,Q.g'%.evinced by the lively discussion generated by the presentation of the papers, and these also
emphasized the breadth of interest, involving, as it does, representatites of numerous scientific

.

Y d.h$j'@li,

disciplines. 'M. W
f!! is hoped that these Proceedings, which include the full texts of all the papers. the dis- ,,

.Ys4
'M3h[6..-S. p..:*-cussions on inCvidual pape s and the panel discussion. will prove a useful addition to the library -(Nvofinformation on environmental sciences. .c rp. .
e %N.! ~ ..< ,

+ N p'&.t ,r*| %'";*
-?

.
. . . . -

.c. . .:a . .,

' . "
' '** h G.? .* i-

- ?i-

&f.;.%;i
-v y. . n.c.

-y . . . I '.' . . ; '
,,_ r . c.*

.$$W.D. %.'.i.rN- ,.
r m% *:y;61 .J .

'
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Ropor.,t .Da46: 4 JANUARY 1980
Stato: *4IS CONS IN <tl19/
Number of member systems: 29 tdNumber systems reporting: 26 -

Porcentage reporting: 89.7 WTED COP.PISPONagNg! 'cCC g
~~ '

PART A: ENERGY CONSERVATION *4EATHERIZATION ACTIVITIES 'JllL'211980 *

j7 [C."1. Has your board adopted a policy on energy conservat B ? [ f

No. Answering: 46 No. Yes: 20 ,Yes: g. Emo gf

2. Do you.have a planned program for conserving energy in /g~~i ; \p./
-"'own facilities?

No. Answering: 25 No. Yes: 25 % Yes: 100.0

3. Do'you have a board-approved plan and budget for energy
conservation activities in 1980?
No. Answering: 24 No. Yes: 15 % Yes: 62.5

4. Estimate how much your system will spend on energy conservation
efforts in 1980:
No. Answering: 24 Total: 3558,050 Avg / System: $23,252

5. How many of your employees will work full time on energy
conservatien efforts in 1980?
No. Answering: 26 : o . Empl . : 16 Avg / System: 0.6

6. How many of your employees will work .part *ti=e on energy
conservatten efforts in 1980?
No. Answering: 26 No. Empl.: 111 Avg / System: t.3

No. Employees Full or ? art Time: 127

7. Esti= ate the number of staff hours you will devote to your
energy conservation programs in 1980:
No. Answering: 26 Total Hour s: 58,642 Avg / System: 2,255

,
.

8. Do your 1980 conservation plans include personal visits or
energy audits to assist members?
No. Answering: 26 No. Yes: 25 % Yes: 96.2

9. How many members of your staff have had training in home energy audits?
No. Answering: 26 No. Emp1.: 27 Avg / System: 1.0

10. How many home energy audits have been cenducted by your staff
at members' homes?

No. Ans. No. Audits Avg / System
Prior to 1979: 26 940 36
During 1979: 24 262 11
Estimated 1980: 20 1,712 BC
Total No. Of Audits: 2,914

11. How many home energy audits have your members conducted themselves
as a result of information or forms provided by you or in
cooperation with another organization? -

No. Ans. No. Audits Avg / System
Prior to 1979: 14 217 16
During_1979: 14 157 11 -

Estimated 1980: 13 2,751 212
Total No. Of Audits: 3,'125

.
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12. Please indicate how you are promoting energy audits or conservation:
Exten. Some Not Any E+5

System Newsletter: 8 8 4 16
,

Statewide Pub 1: 12 11 3 23
Bill Stuffers: 11 7 4 18
Pamphlets, etc.: 6 15 2 21
Media Ads: 4 13 5 17
Personal Contact: 8 16 0 24
Other: 5 2 0 7

13. Do you sell cr ' install weatherization =aterials?
Sell: 7 Install: 0 Both: 2 Neither: 17
No. Answering: 26 No. Sell / Install: 9 % Sell / Install: 34.6

14 If you sell or install, how many members used your weatherization
sales / service program?

No. Ans. No. Members Avg / System
Prior to 1979.: 7 65 9
During 1979: 8 324 41
Estimated 1980: 5 500 100
Total No. Members: 889

15. Do you have a home weatheri:ation loan program?
No. Answering: 26 No. Yes: 12 % Yes: 46.2

16. Type of weatherizaticn loan progra=:
FmHA: 10 CFC: O Gen Funds: 1 TVA: 0 Other: 1

17. How many home weatherization loans were made to your members?
No. Ans. No. Loans Avg / System

Prior to 1979: 12 22 1.8
During 1979: 12 13 1.1

Estimated 1980: 9 25 2.8
Total No. Loans: 60

18. Total amount of loans during 1979:
No. Answering: 11 Total: 38,475 Avs/ System: 3770

P ART B: LOAD MANAGEMENT

1. Does your system have any typ,e of load management program?
No. Answering: 26 No. Yes: 21 % Yes: 80.8

2. Kind of Load Control Program:
Direct Control: 14 Vc'untary: 7

3 (c) . Type of Direct Control Equipment (No. Systems):
Radio: 5 Ripple: 2 Other: 7

3(b). Equipment 'Jnder Direct Control (No. Systems): .

Dual Heat: 4 Heat Storage: 3 Water Heaters: 6
Air Cond.: 0 Ir rig ation : 1 Other: 0

'

5. How many consumers have some lead under control?
No. Ans: 14 Total Cons: 6,257 Avg / System: 447

.

.
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The two leading dairy states systei.:ctically neglect monitoring for radioactivity.

Existing moni:oring programs for environmentcl medic (food, water, cir, etc.) are mini-

mal in size end secpe, and cre incppropricielf structured. Those who cdminister them fail

to make their data sufficiently availchte. As a c:r. ult, it is impossible for pecple to know

with any confidence the degree cf risk to which they cre being exposed frem radionuclides.

Those who ask, "How radioactive is ou: mi!k?" ccn ct present receive no trustwerthycnswers.

Otr primery findings, further dercil for which i: given below and in the report proper,

may be outlined es follows:

1. Present environmentcl radiologic.11 r.erveillence programs cre . oefully deficient

(see Chcpter V cnd its cddendum, cnd Chcpters VI, VI A, VI B, and VI Q.

11. Supposedly public monitoring infern:o:icn is in feet not reedily ovcilable to

the public, end frequently its release is cctively ebstruc:ed by the rescensible gcvernmental

agencies (see Chapter IV, cddendum IV-1, addende VI C-1 cnd 4, Chcpter Vlli cnd espe-

cially its cddendo).

Ill. The onsite end offsite m nitorina necenms of nuclear licensees are not suffi-

ciently audited or supported by other progrcms. The cifluent reports of nuclear power plcnt

operators cre delayed, fragmentory, cnd unverifich'e (.ce Chcpter IV cnd its addende; clso

|

Chapters VI, VI A, and VI B).

IV. On orthodox essumptions, manr.:cde radionuclides in the diet cre calculated

to induce dozens of cencers annucily in the two | ceding deiry states, Wisconsin end

Californio (see Chapter Vil Tcble Vll-1, and Addende Vil-1 and 2). On the bcsis of

plausiMe assumptions suggested by recent research, the concer incidence in the two states

- - - - . - . .
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duw to ingestsd radioactive substenets (mainiy strontium-90) could be 400 to 2500 per yeer

(see Chapter Vil, Tables Vll-2 ond Vll-3). And the NRC !.cs ruled that strontium-87 cnd

90 need no longer be monitcred!

V. From the beginning, govern.w.nt's :.hvccc.-d:hi > over the crom has often been neg-

ligent, secretive, and deceitful (see Chapters Ili c.n. ' Jill;. Pertially as e result of such

policies and practices, vitolly needed resecrch on the hwith effects of radiction has been

delcyed er subverted, end federal expo:u c-de:c limits c e pe:rly founded, inconsistent,

and to o Icrge extent unenforcecble (sen inpMr 11 cnd its cddende). Major !ccisictive

reform is needed (see Recommendatient.).

. . 2

1. Store Programs.

Pervasive defects in state efforts for rr.anitoring environmental radiocetivity indicate

unjustified compiccency at best, corruption et v/ctst (Icr the recder judge en the bcsis of

the evidence amassed in Chapters V thrcugh VI Q. C::tu cetivities fer monitoring milk

and other medio near Californio en:! V/inonsin nuctecr poveer plcnts (conspicuous for po-

tential radiological hczord) are not full-secle, but rather cre minimum "ovdit" programs.

Some of their dubious features are prescribed by the federal Nuclecr Regulatory Commission,

which provides part of their funding by centract with secte hecith depcrtments.

Milk semples for cnolysis by the states cre collected, prepered, and forwarded by er,

under the supervision of nuclecr-utility employees. Prescribed milk sampling frequency et

the dairy forms near the nuclecr plants (icrn s selected by the utilities) is four times per year.

This qucrterly sempling is substantially less often then federal regulatory guidance for the

proper and timely detection of ephemeral iodine-131 releases.1 ,

:

I

*

1

|
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Despite the state progrcms' osten:ible pu pose of "cuditing" the nuclecr utilities' mon-

itoring practices, neither s!cto issue; formal eva'uctions of the power compcnics' monitoring. I

in both s:utes, censistent di:crepencies between utility cnd stcte data have remained unin-

vestigeted end unreconciled over periods cf yect: (::e Chepter V cnd its cddendum). Gross

deficiennies in radiologice! !cberatorie:' onelytical competence have been documented by

the Envircamental Protection Agency (see Chepter VI), end our investigation revealed the

conduct of the Yliscon:in Ichera: cry in perticular to be shockingly peer (see Chcpter VI C).

11. Leck of Disclosure.

Public cccess to ext: ting environmental menitering date is impeded in both stctes by

r,inimc! pu':licction policies. Delays cf up to c yect intervene between the time a given

sample is taken end the formel cppeercnce of ther semple's analytical results. Our review

of monitcring by the Y/isconsin Section of Rediction Protecticn (RPS) was cctively resisted

by c series cf remerkchle burecucrotic maneuvers reminiscent of the Wctergcte coverup

(see addendo to Chapter Vill end Addendum VI C-4):

Our field representetive, Jeffrey D. Littleichn, was persistently cbstructed in his

efferts to study the public RPS file: by the Chief of the RPS, Lawrence J. McDonnell (see

Addendum Vill-1). Mr. McDcnnell used numerou: plcys to delay our obtaining the results

of RPS's laboratory analytical performance in the EPA milk cross-check progrcm (see Addendum

He chcrged us 25 per pcge for dupliccting RPS file documents, cbliging us to spendVill-2) . 4

neerly $800 for the copying of RPS meterici necesscry to our study (see Addendum Vill-3).

And he opperently instructed on initic ly condid R?S Icboratory technician to "c!cm up"

(see Addendum Vill-4).

Officers of the Dairy!cnd Power Cooperative, licensee of the Lacrosse nuclecr power

reactor, denied the existence of radicactive effluent relecse dete previously described by

other DPC personnel (see Addendum Vill-6). The Nuclear Regulatory Commission refused

. .

.
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to provide us with the daily effluent release dcto on Wisconsin power reactors, and was un-

responsive to our requests for needed improvements in the NRC public document room for the

I.oCrosse plent (see Addendum Vill-7).

111. Utility Progrcms.

The monitoring end effluent-reporting programs which the NRC requires of its utility

licensees cre, in theory, the moinstay of public-health protection egoinst contaminction by

nuclear power plant discherges. However, these progrcms are themselves insufficient (see

Chcpter IV cnd its addendo):

--It is on estonishing fact that the power companies possess cbsolute preprietary

secracy rights over their dcily radiocctive effluent relecse detc. The utilities cre only

required to periodicelly 'epert to NRC the totals of such cirborne end wererborne redio-r

nuclides emitted. Thus the cecurccy of the annuct torcis published by the NRC is unveri-

ficbl e . Moreover, the NRC hes not, up to the present, imposed cny derciled uniferm

format or scope for utilities' effluent reports. They very markedly from plent to plant.

The delay in publication is exemplified by the feet that the 1976 figures were published

by NRC in Merch 1978 (see Chapter IV, reference # ).4

--Contrary to federal reguictory guidance, there are few estimates of hecith effects

enticipated from released nuclides in utility effluent reports (see Addendum IV-1).

--Unmonitored points of potential relecse er leckege et nuclect power plants, pointed

out by EPA, odd to the uncertainty cf the reported totals (see Addendum IV-2).

--High relecses, due to the commonly-experienced rupture of circonium alloy fuel

clodding in boiling-water reactors, sometimes persist for periods of years (see Addende IV-4 |
1
'

and iV-5) .

--The federal release " limits" cre commonly reicxed to accommodore such height-
|
|

.

ened emissions; such limits beer no recogni:cble raletion to plant size (see Chapter IV cnd |
|

I |

|
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Addendum IV-3).

--Source-outlet monitoring cf plant stocks and westewater vents, coupled with meth-

emotical dispersal end deposition models, cre emphosized by NRC in preference to cctual

environmental monitoring. However, this pecctice is unscientific cnd unjustificble, since

studies reported by the Health Physics Society have foiled to validate mcthematical pre-

dictions (see Addendum IV-6).

Environmental monitoring of air perticulctes cennot substitute for milk monitoring,

since different programs produce mutually inconsistent air data even within short distences

of emissiens sources (see Chcpter V). In Cclifornia, a stete better instrumented then mort,

the adequacy of the air monitoring netwerk has been questioned by a state-coverrunent task

force (see Chcprer VI A).

. . .

The upshot of the deficiencies summcrized under I, !!, end ill above is ther the nuclear

licensees c:n release radiocctivity to the environment without effectuel watchdogging by

either the states or the NRC. If a power company were to trcnsgress its designcred limits

for stock and wastewater dischcrge of radionuc!! des, it could be fairly confident of es-

coping detection and punishment. Especially with regard to releases of short-lived, non-

particulate radioactive isotopes such as iodine-131 cnd noble gases, the power compenies

not only possess formel licenses to run their reccters, they clso have tacit licenses to pollute.

Since the programs for surveillence of environmental radioactivity in the two lecding dairy

states have so many commonolities whose eEect is to defeat their estensible purpose, it is
|

very difficult to believe that this was not in fact intended.

IV. The Hecith Toll.

!
Another Mother Fund for Peace made detailed calculations of the number of concers

i
.. . _ . . - - - _ __. .
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and genetic defects to be expected in Cclifornic cnd Wisconsin from dictory iodine-131,.

cesium-137, cnd strontium-90 (see Chapter Vil and its cddende). On the optimistic cs-

sumptiens that the availcble milk monitoring d=tc are fully cccurate, and that rcdiologiccl

conditions will remain as they were during the intervei 1970-1974, there will occur o totcl

of not less th:n 50 conccrs end 25 serious genctic defects per yecr in the leading dciry states

from ingestion of food centcminated by these menmede nuclides. Moreover, calculctions

bcsed en dese-effect assumptiens develope.d by Dr. John W. Gofmen (whose past predictions

and recommendations have generc;iy proved out very well) project more then 2500 malig-

ncncies annu:lly fer the two st:tes, and not las then 175 ::rious genetic dise:ses ecch yecr.

To the extent thor peer monitcring h:2 couad enviser.mentcl redionuclid Icvels to be un-

derestimated, the actuel cosvalties may be even higher.

V. The Route to Reform.

Because of the censtant neglect, dishenesty, cnd burc=ucretic confusion which h:ve

chcracterized the regulction cf radiction he:crds ove.- the yeers (see Chapters 11, III, end

Vill), comprehensive congressienc! cnd stcte legis!ctive cctien is essentici. In the

Reccmmend tions section whi-h follows, we set forth the guiding principles end specifics

fer legis!ctive end cdministrctive reform.

.

.
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.Sxoarpts from: HOU RRDIOACTIVE O OTTR MILK 7 The Urgent'

Neod for Sound M"nitoring and Public Dinclonure.

by Another Kother Fund for Peace Beverly Hills ,

California May 1979
E:r.cerpts courtesy of League A6ainot ITuclear Da gers,n
Rudolph, Wisconsin

- From Chapter VI regarding Lenke_m1,n., Cancer & RMinectivity in h ennsin

We might expect the state health departments, in which the milk monitor-

ing units are placed, to regularly correlate radionuclide levels in dif-

ferent areas with measures of morbidity and mortality -- that is, to in-

vestigate their impact en health. This is not a major activity of the

California RHS or the Wisconsin RPS. Although persistent regional differ-

ences in radioactivity levels within California and within Wisconsin have

been logged, and also persistent regional differences in cancer death
I

rates, the state bureaucracies do not take the lead in relating the two.

Merely to illustrate the possibility of a causal relaticnship, we pre-

sent Figure 4 and Table VI-3. These shew statistically significant cor-
.

relations between the 1963-1958 levels of strontium-90 in Wisconsin milk

and subsecuent deaths from leukemia and from cancer. Such indications as

these (see also Chapter VII) clearly point to the need for further investi-

gaticn bv government agencies.

Such investigation might elucidate the relationship between radioactiv-

ity and health more clearly than has heretofore been the case, but the

states do not vigorously pursue such studies. The crima facie meaning of

the data of Table VI-3, graphed in Figure 4, is that strentium-90 in. milk

(plus, perhaps, unidentified variables coincidentally associated with Sr-90

ievels) accounts for at least 69% of the variability in Wisconsin malig-
,

nancy _ death -rates.5 An additional interpretation suggested by the curves

of Figure 4 is that, had Wisconsin received n_a_ deposition of radionuclides

over the years, there would annually be at least 300 fewer leukemia deaths

and 3,500 fewer cancer deaths -- which would represent dreps of 39% and

46% respectively.0
,
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Vl-11
FIGURE 4

STRONTIUM.90 AND MALIGNANCY MORTALITY RATES IN WISCONSIN

i 1
g g gWaussu

i %-

> %
s E $
| f g

I % Rice Lake$ 23 i 230 ge
t I-

- # o y %
P h

* * %y
'P < %

w I E g>

I m * y gi

4

220 1 I \.

P c
22 = g g

9 ! I %
o ; Q Eau Claire j O Rice Lake.

I N r I
* d 5 9

i E t t
C ij l

1 21 =)' j 210-j f

: j g t LEUK EMI A
-

I
: > -

g
I

i

$ 5 i 8~

5 % W .. !
.

" o > f
E

f /: = =
b

k # [HJ

Ej j
200 -}3 20 f

C h 'd' *i
4 (J. .,

Lacrosse:
-' [. = L .

!. . !! #

-
Y A h |5
- es ,- .

4 L 7 * /

'2 h's f yo n

f -@-190 "J r
3,

3 3 -.
! 'e #
> CANCERg. }; g,
" f

a >: 8 e
/g -

c: /3
E /

.*,ws
0 ,k $ 100 /
2 13"-j
a H , C Green Bay=

2/ 4 ['u
I Wausau

'

.1 s ' ' ' *
O *t g.. n

*
P c- { I ' Lacrosse! ji us

| 2 E ! and Eau ClaireJ

f,
17 -]i h 170 =|1

I
|g
|s

,

E
I g" ,s

f h0 i Green Bay
' d Madison

i B

C r. G 'I I a 1 d

16 18 20 22 24 26 28 20

PICOCURIES PER LITER STRONTIUM 90 IN WISCONSIN MILK, 19631968, SY MONITORING STATIONS

f



-

.

VI-12-
.

Table VI-3

Relation of Mean Annual Strontium-90 Concentrations in Wiscensin Milk,

by Sampling Stations, 1963-1968, to Leukemia Death Rates, 1969-1971,
+

and Cancer Death Rates, 1973-1976, in Corresponding State Health Districts

Column 1 Column 2 Column 3

Wisconsin Average Leukemia Cancer
Radiation Sr-90 Death Death
Protection Concentration Rates, Rates
Section (RPS) in Milk 1969- (all body
Milk (picccuries 1971 si tes)-

Monitoring per liter) (per 10' for 1973-
Sta tions (1963-1968) people) 1976

Madiscn 15.9 16.4 (1 & 2) 162.8 (1 & 2)

Green Bay 16.9 17.9 (3 & 4) 165.1 (3 & 4)

Lacrosse 20.7 19.7 (5) 173*1 (5)Eau Claire 23.3 21.7 (6)

Wausau 25.3 23.6 (7) 177.7 (6)

Rice Lake 30.1 21.5 (S) 230.8 (7)

Correlations: Column 1 and Coluran 2: r = 0.83, o less than 0.05
Column 1 and Column 3: [=0.SS,Elessthan0.05

For either correlction, there is less than one chance in 20
of its occurring by coincidence alone.

Health District Numbers (in effect at the time) in parentheses. Note
the State's consolidation of West Central and Western Districts, and

renumbering, in Column 3.

Scurce of Data: State of Wisconsin Department of Health and Social
Services, tabulated and forwarded by Naomi F.
Jacobson and Gertrude A. Dixen, League Against
Nuclear Dangers (LAND) Inc.

o Cancer death rates for combined health districts have been v.tighted to
reflect the relative populatica of districts.
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_ This chapter has briefly sumarized phy the present state programs do-
-

not constitute effective watchdegs. Billion-dollar dairying and farming

industries can hence be subject to the same kind of unpleasant surprise --

radicactivity levels substantially worse than had previbusly been reported

which befell southern Utah from nuclear weapons testing.7 With unnoticed

small leaks, large accidents, er i sabotage possible at nuclear fa.cilitics,

we must hv.e vigilant monitoring of fo;ds. .,.
,

References
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5. The square of the lower correlation, 0.83, is an accepted measure of
the variance accounted for in the data.

6. The straight lines which best fit the data of Figure 4 are represented
by the linear regression equations

L = 0.4145 + 11.0

C = 4.1835 + 89.7

where L is the leukemia death rate S is strontium-90 level, and C is
the total cancer death rate. The right-hand constants in these equa-
tions indic:te the values of L and C which would be predicted if Sr-90
were 0, i.e. , not present. Since the observed leukemia death rate
statewide was 18.1 per 100,000 instead of 11.0, and since the observed
cancer death rate was 167.6 rather than 89.7, it would appear that in
the absence of Sr-90 there would be proportional decreases in the 800
leukemia deaths averaged per year between 1969 and 1971, and in the
7,668 ccncer deaths per year between 1973 and 1976. Since eventually
everyone dies from one cause or another, these differences should.

be viewed as differences in longevity rather than as total lives.
The cancer mortality predictions developed on the basis of various
dose-effect assumptions in Chapter VII and addenda are substantially
lower. This suggests that there are additional causal variables ad-
ventitiously associated with Sr-90 levels, or that the dose-effect
assumptions of Chapter VII are too optimistic, or that actual Sr-90
levels in milk have been proportionately underestimated by the
Wisconsin RFS, or some canbination of these.

7. See Chapter III. Moreover, as noted in Chapter VII, the health risks
are even more widespread, since transported foods carry their lohg-
lived radioactivity with them. One Californian connected with this
study, whose consumption of Wisconsin cheese was high, accumulated an
estimated 32,000 pCi body burden of Sr-90 from this source alone over
14 years.
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VI C. A CLOSER LOOK AT ERRORS IN DATA FROM Tile HISCONSIN SECTION

OF RADI ATION PROTECTION (RPS) AND ITS t.ABORATORY

We found numerous instances in which data reported,. .

could not be verified because corresponding worksheets ucre not available;

,;ases in which data and/or worksheets were reported as " lost" when the

values were "too high"; and instances where only selected values were re-

ported or data from one month were substituted for another conth.

In addition to crrors of this ngture dncumented below, we found that

RPS data were replete with errors of calculation and reporting, as well as

simple errors in arithmetic. -
, , ,

_

The inconsistencies, errors, and unexplained insertions or caissions

in radiological data originating from the RPS laboratory suggest careless-

ness and a cavalier attitude about envirar.m:ntal monitoring at the very

least. But the reluctance, even "stenewalling" we and LAND have encount-

ered when trying to get access to n'Jblic record (The Another Mother Fund

even had to threaten legal action .under the Freedom of Information Act),

coupled with evidence in available RPS documents (see Addendum IV and

Chapter VIII), suggest to us that there might be something worse than

carelessness: A deliberate policy to eliminate, or otherwise minimize,

any suggestion of hazardous or higher-than-permissible radienuclide
.

concentrations in milk.

|
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Execrpt frorn a major rsport to be published

by Another Mother Fund for Pecca, Beverly Hills, CA

Addendum Vil-3: Speciol C.mtributers to Dictorv 1%JWoctivity L nore Doses

Materict in this addendam wcs cdepted from Dixon et cl.'s extended discussion of
fcernes influencing the redienuclide exposure of special populations (1). The degree to
which dietary differences c:n inrluence such doses is indiceted by Gerner (2):

" Local situations, egoin perticulcrly dietery hcbits of both animcis cnd r.an, have
to be considered when ettem: ting to preoict the consecuences of environme .:ct contcmin-
otion. It is ciecr that in the pest the tendency to generclize hcs resulted in failure to re-
cogni:e that there cre locci populctisns which m=y be et considerably greater--or for
that metter, lesser--risk tr.cn the g enero! pepulation... An occurote estimate of the
cornequences of any specific contominatien event een only be cbt:ined by conducting a
fie'd study."

General teoical considerations. Foods ecten fresh wi!! contein moca redioactivity,
other things ceing equel, :non ioces purchased following processing end trensportotion
from e distence. Thus, form familie- ecting fresh vegetchles, fruits, berries, and milk,
wilt have generally higher doses then city dwellers. It hcs also been cbserved that
".. ' fresh fruit and veget:bles...from lecci fruit or veget:ble stands crey also be a poten-.

tialfy important source of I-131* (2). Individucts who often consume foods without cook-
ing or washing (e.g., wild berries) will ingest mere radieoctivity. Whole wheet products
con contain cimest twice the Sr-90 of white-flour products (2). These who spend reictive-
ly escre time cutdoors will inhole relatively more rediocetive perticuletes entreined in the
air.

Soil and weather conditions con influence decesition cf nuclides, their retention
in soil, end upteke by plants end animals. For inst n=e, Russell reecrts that "excepting
lichens, the highest concentrations of fission products in plent forms were found in soecies
grown in shallow water end mershes" (3). Thus foods whose producticn involves mershes
(cranberries, rice, or enimals which consume rnersh hey) will contain higher concentro-
tiens. Rcdicoctivity in lichens will cifect wild game (see below regcrding the special
significence of venison for Wisconsin). Soils pocrer in ecleium will induce plents to eb-
sorb relatively more raciostrontium. Depcsits of Cs-137 in light, nndy soils are more
readily taken up by plants (2).

.

Radiocetivity in drinking weter. Even though water for drinking conreins only
one-twentieth the Sr-90 os milk (4) (and milk contains for less then citernotive sources
of equiwlent calcium; see below), it hos been estimated th=t 6% of the total intake of
Sr-90 in New York City in 1966 wcs due to drinking water (2). Dixon and associates
estimete that for Wiscensin, drinking water could contribute 6% to 20% of the total
redionuclides ingested (1). The difficulty of keepir g nuclides out of public wcter sup-
plies is indicated by the fact that, in 1975, the EPA proposed to raise the permissible
level of Sr-90 in erinking water from 2 pCi/1 to S pCi/1 (5). Shou!d the entire popu-
Iction of the country ever ingest en overage of S pCi/1 of strontium-90 in its wcter, et
teost 350 cdditional ec .cers per year would result, es shown by the following calculcrioru

220 million people x 0.751/doy water consumptien x SE-12 Ci/l
x 365 coys x 7t4 cencers per Ci St-90 (see Chapter VII) = 358

Af ternerives to cow's m lk cre worse. F.iseni,ud points cut (-0 thct sucpl ing hu'noni

y
calcium needs througn cow's mak invcives substnntially less Sr-90 ingestion then if the
needed coi:ium were obtained directly fro n food plants.7nis is so beccuse ". ..the lee-
toting enimal hos been shown to be o strontium decenteriinator (relcrive to calcium) with

4
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en efficiency of about 90%" (4). ". . .the calcium in (cow's> m;N will be the least con-
tominated of c!! food sources of e sleium" (6), occdeding to ene AEC study.

increasingly, goats cre raised for the convenience of smaller milk yicUs(for family
consumption) for pecple not in the dciry business, cnd for the superior riutrition benefits
escribed to goet's niik. However, goat's milk will yield three to five times as much I-131,
seventeen times es much St-90, end 25 times os much Cs-137 es will cow's milk (2).
Dixon et al. estimere that if Wis:ensin individucts were to have drunk goet's milk insteed
cf cow's milk during the ye=rs 1953-1976, they wevid h=ve occumulered a diet dose from
fissien products four times es high. This calculction is for fluid-milk consumption only (1).

Mects. Among meets, mutten and oork tissue will contain 2 ond 6.5 times, resoect-
ively, tne Cs-137 in beef tissue (21. Deer cppect to concentrcte Cs-137 cnd some other
nuclides esoecielly highly, end venison--cbicined legally end by pocching--is a mojor
dict:ry item in, Wisconsin end similcr g:me crees. A study at the Nue!cer Fuel Services
reprocessing plant (West Vclicy, N.Y.) estimeted that the radiocesiv n ingested through
venison could raise o person's whole-bedy dose from 1.7 mrern to es rnuch es 257 mrem (7).
The Dixon study cdvises, " Substitution in whole or pert of venisen for beef in the diet
covid prebebly r=ise the tetsi-body dese from diet more than cny other single fcctor" (1).

Wisconsin h s extensive marsh!cnds and moss er lichen ground cover which cre well
re:egnized es efficient redioactivity trcnsfer egents. Mest radionuclides cre Found in much
higher concentretiens in morshy plcnts then in dry-ici.d picnts. Compered to dry-land
willow leaves, concentretiens ranged from 1.8 to S.6 times es high for verious nuclides
(Zn-65, Mn-54, Ce-144, Zr/Nb-95, Cs-137) in n crsh grown sphegnum mess (3). Re-
secrch reviewed by Gerner (21 concludes rhet 95% of Cs-137 deposits cre retair.e'd; the
"weethering half life" rney be es long as 20 yeers. Also, 25% of the Cs-137 deocsits on
lichen end mess cre obsorbed by dect (41. In the West Velley study (7), ene-third of the
venison cose ecme frcm other nuclides. . The Wisconsin hecith deportment hes published
no r dio!cgic:1 dere en Wiscensin venison. Sv:h inferection would c :ect highly desiremie.
Lepps in r orthern Finiend, who consume reinceer, were rounc to nov reciction ecses mucn
higher than Lepps in southern Fin end who eet cther meats: Liver dae,11.3 times es high;t

bone dese, 2.5 times es high; gened dese,12.1 times es high (4).
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