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(Diablo Canyon Nuclear Power Plant,
Units Nos: 1 and. 2).

! - ’ ' AFFIDAVIT OF ROLAND FINSTON

Roland A;‘?inston deposes and’says under oath as follows:

l.‘ I am a health physicist and am employed at Stanford
University, Stanford, Califronia as Acting Director of the Health
i?hysics,vSa?ety and Health office and as a lecturer in Nuclear
Medicine. : |

| 2. My professional qualifications include a Bachelor -

of Science in Physics £rom the University of Chicago.in 1957;
a Master of Science in Health Physics from Vanderbilt University
and Oak Ridge National Laboratory in 1959; and a Doctor of Phil-
osophy in BiophySics from Cornell University in 1965. I was an
Associate Professor of Radiological Physics at Oregon State
University in 1965—66, and I have been employed at Stanford
University since 1966 as a health physicist.' I have specialized
in‘medical health physics and in this specialty have taught
radionuclide dosimetry and have also been responsible for cal-

culating the radiation dose to patients which results from
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purposel§‘admiﬁistered radiopharﬁaceuticals. I am a member of
the University's Human Use RadioisotopeECommittee which is a;sq
apéroVed:by Fhe FDA as a Radioactive Drug Research Committee.

3. I wish to present to the Board*informétion which
ié relevan? £o~00ntentions)4A through 4D, inclusive, of thg Board's
Ordé;‘qf September 1, 1976, which outlines the contentions which
will be considé:éd at the upcoming environmental heariﬁgs. Thg‘
pﬁrpose 6f my affidavit is to assess the gnalisis and conclusions
presented by the NRC Staff's Motion for Summary Disposition of
Contentions 4A through 4D and the accompanying affidavits of
' Marvin Goldman and Michael Parsont, in order to indicate that
the;e is a genuine issue of fact which mitigates in fayor“of a
éeni&l of the Staff's Motion for Summary Disposition. I have
'revigwéa that @otion and the accompanying affidavits, as well
as infofmation recieved su@éequent to the filing of the Motion
kreceived by Counsel‘for the Intervenors by telephone on Septepber
17, 1976, from Dale Ketchum), as well as the FES, Addendum, and
égeh?y comments to the originaliFEé. I am familiar with Appendix
I to lQ CRF Part 50.

4. My affidavit will show that the Staff analysis,
iﬁcluding the affidavits accompanying the Motion for Summafy”
Disposition, has not included an adequate assessment of the
env;ronmental costs, doses and effects of low level radiation
as to (a) the build-up of concentration of radioisotopes in the,
food chain; (b) the numberaof nuclear reactors planned for the

state; (c) the somatic effects, including incidences of human
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cancers,>lenkemias, and infant mortalities and genetic effects

of routine releases on the population within a 50 mile radius
of the plant; and (d) the aomatic and genetic effects on plant
personnel including inadvertent ingestion of radloactive materials.
The evaluation of the Staff analysis for each contention will

be taken in turn.

Contention 4A —-- ﬁnild-Up of Radioisotopes in the Food Chain.

5.: The only meaningful data provided’to me by'the
Staff are "bottom line" conputations by the Staff on the Appendix
I‘loy'level radiation,doses expected for the Diablo Canyon Nuclear
Qenerating Station (DCNGS). These were provided to ‘counsel for
the intervenors by telephoné, and were computations arrived at
and reported on in the forthcoming Appendix I testimony. It is
imposéible to evaluate‘the correctness of these figures without -
access to thelunderlying calculations, Inasmuch as the NRC Staff
has not yet transmitted a copy of the Appendix I testimony to
the Intervenors, I reserve comment upon the adequacy of the FES
as to its evaluation ofvlob level radiation doses on the conten-
tration of radiqisotobes in the food chain. It is possible,
however, tnat the low lévei emissions of radioact;vity within a
50 mile radius af the;DC&GS, considering all food‘chatn pathways,
are below:the-allowable Appendix I levels. I agree with the
comments providedwby the Department of Health Education and
Welfare (FES, p. Al4-1-17) and by the Environmental Protection
Agency (FES, p. A14-1-3i) that the FES may have ignored the
possibility that the effect of Iodine-~131 releases on the '






air-pasture-cow.ilk-human-thyroxd pathway‘uld result in an
emission in excess of the allowable 5 mrem/year for any such

_ individual located beyond the plant property boundary and within
the 50 mile radius which is the subject of this contention.
Since the Aﬁpéndix I calculations have épparegtlyvsuperseded,
the calcuihted ébseq contigned in the FES, ié will be neceséaryl
to evaluate tﬁé-basis of those calculatiéns i? asgessing’ the
adequacy of the éeaction Fo both agencies' comments.

Contention 4B -- Number of Nuclear Reactors gxisting in or

Planned for the State

‘6. I am in agreement with the portion of Dr. Parsonf's
affihavit.(Atggchment 6 to the NRC Staff's Motion for Summary.
Disposition)‘wh;ch concludes ﬁhat "[t]he environmental costs of
the éadiolog;cal dose contribution from existing California nuclear
generating facilitieslis insignificant,‘basgd on the calculatgd
doses presented‘previéusly." (1) however, this agreement is
limited to the Contention as it .presently is before the Board.
Counsel for the Intervenors have petitioned for reconsideration
to broaden the scope of this contention to "quber of ﬁuclear
reactors planned for this State.” If the Board rules in the Inter-
venors' favor oﬁ the Petition, the effect of the low level emissions:
at DCNGS on other réacfors, both existing and contemplated in |
California{,shouldvbe calculated. It is impossible to know éhe"
effects that the DCNG§3wil} have on reactors contemplated for Calif-
ornia without khowing all of their exact locations and sizes, but ,

' extrapolaging from the data prepared by the Staff for exisﬁing
feactors, the effect tﬁgtlow level emissions f£rom DCNGS will have
" on reactors lodgFed more than ninety miles from the site appears

to be insignificant.






Contention 4C -- Somatic and genetic effects on Population

within 50 miles

7. The NRC Staff énaiysis of the background radiation
and correspond%ng rate of cancer deaths on the 260,000 person
population 1iving within a 50 mile radius of the DCNGS is
incorrect. It was aééumed (2) that the background radiation for
the 260,000 person ﬁopulatioﬁ was 30,000 man~rem/year. Data
specific to the region (éanta Barbara beiﬁg the closest area for
which figures are available) indicate that the combined internal
énd external dose of .radiation is 82 mrem/yeag.(3) This results
ih a correspondiﬁg background radiation of 2i,000 man-rem/year
(82 mrem/year X 260,060 persons = 21,000 man-rem/year). The
- effect of this lower background radiation figure is to make the
relative impact of low level radiation from the DCNGS higher
than, that o;iginally offered in the Goldman Affidavit. Accordingly,
éhe FES should consider data which is more pertinent to éhe
geographical area in which the reactor is located, and take into
account the effect of the DCNGS on a reduced baékground radiation
‘ rate. | ' 4 _ -

8. 'The National Academy of Sciences (BEIR) report of
1972 actual eséimate of the most likely rate of cancer deaths
was 152-204 deaths/million man-rem, and not 89; as is stated in
the Goldman.Affidavit at p." 3. (4) The NRC study relied on in
the Goldman Affidavit only based its figure of 89 on_ the BEIR
Study; the available data should be considered rather than an

extrapolation or interpretation of that data. Accordingly,
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using the 'figure, of .152-204 cancer deaths/Qll‘ion ‘man-rem due

to low level emissions from the DCNGS, together with the doses
computed for Diablo Canyon effluents (3.7 man rem/year), the'
risk is increased by a factor of at least 2 from that reported
in the Goldman Affidavit. (3.7 man4rem/year X 152 to 204 cancer

deaths/million man rem = 6.6 X 10 1risk, double the figure of
- 4 "

3.3 X 10 given_at pP. 4 in the Goldman Affidavit). The risk
: -4

factor of 6.6 X 10 \as properly calculated, using correct BEIR

. data) is not’conservative, as the Goldman Affidavit notes, p. 4,

but in fact is'recognized as the best estimate:currentlylavailaple.
In fact,-the BEIR best estimate of the number of~cancer deaths

per million man-rems may be non—conservative by a factor of 2,

if the relative risk model applies. That model would predict
twice as many cancers to occur from a given dose than does the
absolute model. .The effect of "conservatizing® the BEIR data is

to further increase the risk factor of 6.6 X 10 by a factor-of
. , -3
2, i,e, to 1.3 X10 .
Moreover, the conclusion that radiation absorbed at

millirem per day'levels is one-fifth as damaging as when absorbed -

at rem per day levels is considered by the EPA to be not a

prudent choice for central risk estimates. (5) ‘The basis for the

concluslon in the Goldman Affidavit that the risk of radiation at

‘low level emission rates is proportionately less than at higher,

i.e. rem per day, levels (2). is the conclusion that "molecular

repair and reconstitution of initial 'lesions' can take place...

_.such that the yie1d=of ‘effects' per unit dose is lower than
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when the dose "ox.at'e are high. . ." -(Goldm" foidavit at 4).

fhis_conciusion is surprising, since the concept of reconstitution-
of radiation lesions in genetic cells at low doses and dose rates

. ascribed hy Goldman to S. Abranamson is interpreted oppositely

hv the Environnentai Protection Rgency (6). That report indicates
that in mouse‘oggonia, the reduced genetic effects.observed are
due to celi:gggth rather than to cellular repair mechanisms. In
other words, fewer cells indicate genetic mutation at low levels
of radiation, because those cells which ggglg contribute to,

‘m genetic mutation do .not survive. This conclusion in no way indicates
that low level emissions are somehow "less damaging" than high
hlevels, an indication which is relied upon in the Goldman Affidavit.
It is improper, therefore, to reduce a risk, factor by five simply
because the source is a low~level emitting source. The EPA report

1 WOuld support the conclusion that the risk factor at low level
emission rates is as great as at high level (i.e. rem per day)
emission rates. Accordingly, the risk factor of 1.3 X 10-3“is

. the factor arrived at using conservative data. Although the
radiation risk may still be negligible (i.e. 444 cancer deaths
increased to 444.0013 deaths due to operation of the DCNGS),

the éffect of this increased risk factor, when combined with
‘emissions from other sources (accidents, waste, transportation)

shonld be considered in the FES.

Contention 4D -~ Somatic and Genetic Effects on Plant Personnel

9. The FES, Motion for Summary Disposition, and

aocompanying affidavits inadequately evaluate the impact of low
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1e;rei radiationg\issions as to the somatichd genetic effects °
on personnel working at the plant. It is not clear from the
Staff's materials how the figure of 450 man rem per year per unit
for occupational exposures of plant. employees was computed. The
correct figure is 1.3 man rem per Megawatt-year for occupatlonal
exposures opr}ant employees, which is the figure commonly used
for the DCNGS reactors. (7) The gene pool dose contributed by ’

workers at the station is therefore computed as follows:

2190 Megawatts X .85 X 1.3 man rem/Megawatt year =
(capacity of site) (DCNGS operation
capacity)

2400 man-rem/year. |

This is the annual dose contribution by DCNGS workers to the gene
pool dose. It is important to compare the contribution of this
dose to the natural background dose and to the other source of
radiation, the genetically sigﬂificant medical X-ray dose. As
stated previously, the background dose for the 260,000 person
population living within a 50 mile radius of the plant is 21, 000
man rem per year. The addition of 2,400 man-rem/year to that back-
ground dose is genetically significant; in fact it represents

more than a ten percent increase in the dose of radiation to

the gene pool, ' The FES and documents reviewed subsequent to the
publication of the FES have lnadequately assessed the impact of

a more than ten percent increase in the background radlatlon.
Furthermore, the genetically significant medical’ x-ray dose to
. such a population (260,000 persons) is 5,200 man rems per year. (8)

An impact of 2,400 man rem/year upon this genetically significant







medical X-ray dosSe to the indicated populat!lL repiesents almost '
a fifty percent increase in exposure. This increase is a
significant environmental effect which the NRC Staff must censider
before contending that the FES and Amendments are adequate.

' - 10. The dose rate dependence of mgtatiohal effects of
irradiation is the subject of active scientific debate. The
estimates 6f ratendependence found in the BEIR Report (4) and
relied upon by the étuff in ite supporting documenés for the’
Motion for Summary Disposition have been criticized by¢the Environ-
mental Preéection Agency as being perhaps 140 to “220Apercent ' |
low. (6) Using this fact, and the fact that the 450 man rem/year/ ‘
unit is low'by a factor of five (see paragrapﬁ 9, above, which
computes the occupational exposure at 2,400 man rem/year), the

20 genetic "effects" per generation at equilibrium calculated by
Goldman (Affidavit at p. 7) may range from 100 to 300. That is,

20 genetic "effects" muitiplied by the 5-~fold increase in occupa-
tioﬂal radiation results in 100 genetic "effects®, which may go

as high as 300 genetic "effects” if the EPA analysxs of the BEIR
data is correct. . Properly compared with the quntaneous indicence
of 15,000 to 25,000 "effects" in a population of 1/4 miilion, gg
260,000 (Goldman Affidavit at 7, 60,000 to 100,000 effects per

million X 1/4), the increase in genetic disease is from 0.4% (100

q'effects/zs 000 effects) to 2.0% (300 effects/l5, 000 effects).

These genetic effects due to occupational exposure from the plant
are certainly significant enough to merit evaluation in the FES

by the staff,






11. 7Thé& genetic effect of low dosgl!adiation’on humans"

is less a matter of conjecture in light of recently published
observations of the increased incidence of severe mental retardation
in populations'exposed to natural ?éckground radiation leve;s of

1.5 to 3 fems/yeer. (9)- This rate is simiiar to that expefiénéed
by reactor workers, and therefore since the incidence of severe
méntal retardation may be indicated to a populatien so exposed,

- the effect ?S significant enough to be considered in the FES.

12. I must note that, because i was retained as a con-
sultaét for intervenors only recently, I have not had sufficient
time eo condueﬁ a fully satisfactory technical review regarding
these ‘contentions. In the short time available to he, I was able
to review the affidavits in support of the Staff Motlon for
Summary Dispositlon in order to evaluate some of the inadequacies
'in these documents and to identify errors in’ the staff's own
submissions. However, I had insufficient t1me to conduct a full
literature search to find all documents,ané technical studies to
support intervenors' contention that the Staﬁf PES is inadequate.
Also, I had insuffic;ent time to consult with other health phyeicists
Qorking in the field regarding inadequacies in the Staff's environ-
mental impact assessments. I would welcome-the opportunity te
be able to review the Appendix I data upon which Dr. Parsont
relies for his conclusions regarding Contention 4A, and I would
appreciate additional time in order to be able to assess the
accuracy of theWStaff's conclusion in the FES that the total body
dose:of low level radiation'to the population }iving within 50 miles

{
of the DCNGS is 3.7 man-rems/year.

-10~-
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, Subscribed and sworn to before me this 20th dayﬁ,?f“"‘&eptember, 1976.

& ———————

mmmemnmah wey srman s neoad

. ROLAND FINSTON

SIS SPSELTINL S alTE

STATE OF CALIFORNIA,

R ATINRMIIETII e m ea i mree s e uesh P " me

a - T L

¥

' 58,
COUNTY OF, Santa Clara
ON September 20 1976
before me, the undersigned, a_Notary Public in and for said State, personally appeared
Roland W. Finston
I , known to me,
. to be the person_ whose name___ subscribed to the within Instrument,
) : and acknowledged to me that __he___ executed the same.
l:mlmuulmmmumm:mmnmmmlmmmg )
f =R, DIANE MERWIN SMITH 5 WITNESS my hand and official seal,
7] ') NOTARY PUBLIC —~ CALIFORNIA &
, E ., AL OIPE N 7 E
SR N\, SANIA CLARA COUNIY & ‘
= My Commuzion Expires Novombor 6,1977 - =
auumumumm .ll.2!IﬂIINIIH!I“I"!H"“II"H

Notary Public in and for said State.

== ACKNOWLEOGMENT—Genaral~Wolcotts Form 233—Rev, 364
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