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UNITED STATES OF AMERICA .
NUCLEAR REGULATORY COMMISSION

In the Matter of

UNITED STATES DEPARTMENT OF ENERGY
PROJECT MANAGEMENT CORPORATION
TENNESSEE VALLEY AUTHORITY

Docket No. 50-537

(Clinch River Breeder Reactor Plant)
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APPLICANTS' UPDATED RESPONSE TQ-
NATURAL RESOURCES DEFENSE COUNCIL,
AND THE SIERKA CLUB JULY 28, 197807 '«
REQUEST TO APPLICANTS FOR ADMISSIONS (f(ib1R7_<f
% 7] |
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Pursuant to 10 C.F.R. § 2.742, and in ac¢cordance
with the Board's Prehearing Conference Order c¢f February 11,
1982, the Department of Energy, Project Management Corpora-
tion, and the Tennessee Valley Authority (the Applicants),
hereby submit their Updated Responses to Intervenors, Natural
Resources Defense Council, Inc. and the Sierra Club, July

1
28, 1976 Request to Applicancs for Admissions (1-20).’J

ADMISSION.

1. For both occupational and population exposure

to radiation from nuclear power reactors and associated

3
o2

1/ Applicants previously responded to Admissions 1-20 on l//

August 10, 1976, and supplemented certain of those
responses (5, 6, 7, 10) on January 21, 1977.
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facilities, the NRC regulations contain criterion to main-

tain radiation exposures at as low as reasonably achievable

levels or ALARA.

RESPONSE.
1. The Applicants admit that the NRC Regulations
contain criterion to maintain radiation exposures at ALARA

levels.

ADMISSION.
2. A concept ALAP has been replaced by ALARA.

RESPONSE.
2. The Applicants admit that the concept of ALAP
has been replaced by ALARA in the NRC Regulations.

ADMISSION.

3. Radiation is known to induce cancer in humans.

RESPONSE.

3. The Applicants admit this statement to the
extent that radiation, under certain exposure conditions,
has been associated with the development of certain types of

cancer in human beings.

ADMISSION.

4. Radiation is known to induce genetic changes

in human germ cells.



RESPONSE.

4. The Applicants deny this statement. Although
it may be reasonable to assume that this can happen because
of information obtained from experiments on mice and other
organisms, there is no direct proof of transmitted genetic

damage resulting from the irradiation of human germ cells.

ADMISSION.

5. The vast majority of the genetic changes
induced in human germs cells are deleterious and these
altered genetic determinants can be passed on to future

generations.

RESPONSE.

5. The Applicants admit this statement to the
extent that altered genetic determinants can be passed on to
future generations, but deny the remainder of this state-
ment. The eavidence on the nature of induced genetic change
is based on experimental organisms rather than human beings.
Although the majority of the detectable genetic changes
induced in such organisms appears to be deleterious, many
genetic changes may be neutral in their effects. For
exanple see the following: Neil, Kato, Schull, 1974
"Mortality in the Children of Atomic Bomb Survivors and

Controls," Genetics, Vol. 75, pps 311-376 and W.R. Russell,



1972, "The Genetic Effects of Radiation" Peaceful Uses of

Atomic Energy, Vol. 13, pps US7-500.

ADMISSION.

6. While there may be other reasons, one of the
primary purposes of ALARA is not just to reduce the expo-
sures but to reduce the consequences of such exposure by
reducing the number of induced cancers in the extant popula-

tion and genetic effects in future generations.

RESPONSE.

6. The Applicants admit this statement tc the
extent that the achievement of ALARA exposure reduces the
possibility that consequences might result from low-level
exposure. Imposition of the linear-dose-effect hypothesis
+8 believed to provide conservatism in protecting the health
and safety of the public. 1Its use is n:t a confirmation
that consequences will always result for a given radiation

exposure.,

ADMISSION.
7. Irradiation of workers in the nuclear industry
will result in the risk of radiation induced cancers in some

of the workers.



RESPONSE.

7. The Applicants admit this statement to the
extent that radiation doses at the relatively higher levels
of exposure experienced by a few radiation workers may con-
ceivably result in an increased probability of radiation-

induced cancer.

ADMISSION.

8. Irradiation of workers in the nuclear industry
increases the risk of deleterious alteration in the germs
cells of the workers and these deleteriovs alterations can

result in genetic defects in the progeny of these workers.

RESPONSE.

8. The Applicants cannot truthfully admit or deny
this statement. See responses tc Nos. 4-5 supra. From worl
on mice it might not be unreasonable to assume that irradia-
tion of male workers might increase the risk of genetic
defects in their progeny. However, these animal studies
also indicate that any genetic risk to progeny of females
irradiated at low levels of exposure will be less than tne

risk to progeny of irradiatec males and may be zero.

ADMISSION.
9. Irradiation of a female worker who is pregnant

cén, in addition to the two previous statements, result in



the induction of cancer and in deleterious aberration in the

germ cells of the developing fetus.

RESPONSE.

9., The Applicants cannot truthfully admit or deny
this statement. See responses to Nos. 4, 5, and 8 supra.
There is insufficient empirical information available to
determine whether or not exposure to low levels of radiation
can cause genetic changes in the germ cells of a human
fetus. The evidence related to cancer induction in human
beings resulting from irradiation at higher dose levels than

those permissible under NRC regulations is conflicting.

ADMISSION.
10. The developing fetus has been demonstrated to
be far more sensitive to the adverse effects of radiation

than are adults.

RESPONSE.

10. The Applicants admit this statement to the
extent that the developing fetus has been demonstrated to be
more sensitive to some, but not all, of the adverse effects
of radiation than adults. For example see Rugh and Jackson,
1958, "Effect of Fetal X-ray Irradiation Upon the Subsequent
Fertility of the Offspring," Journal of Experimental
Zoology, Vol. 138, pps 209-221 and Russel, Russel, Steele,

Phipps, 1959, "Extreme Sensitivity of an Immature Stage of



the Mouse Ovary to Sterilization by Irradiation," Science

129, pps 1228.

ADMISSION.
11. At all times, a worker's (male or female)
germ cells are capable of being altered by radiation

exposure.

RESPONSE.

11. The Applicants cannot truthfully admit or
deny this statement. See responses to Nos. 4, 5, 8, and 9
supra. Extrapolation of the results of experiments with
mice indicate that this may be true for the male but not the
female under certain exposure conditions. In addition, such
a broad, general statement is not meaningful for individuals

in their post-reproductive years.

ADMISSION.
12. Any radiation exposure of the gonads of a
fertile male or female represents a potential risk for their

progeny and future generations.

RESPONSE.
12. The Applicants cannot truthfully admit or

deny this statement. See responses to Nos. 4, 5, 8, and 9

supra.



ADMISSION.
13. The present occupational and population expo-
sure limits for genetic dose are the same as those recom-

mended by the ICRP in ICRP Publication 9.

RESPONSE.

13. The Applicants cannot truthfully admit or
deny this statement. It is unclear precisely which occupa-
tional and population exposure limits NRDC is referring to
in this statement. The FRC (now EPA) has issued guidance to
Federal agencies regarding such limits and the NCRP has also
recommended limits to be used in the United States. While
all of these limits are similar, they do sometimes differ
with regard to the actual details of such limits. However,
NRC is obligated to follow the FRC guidance in situations

where such guidance is available.

ADMISSION.

14. Relative to their recommendations for the
limits of genetic exposure, the ICRP stated on page 15 of
ICRP Publication 9:

"(83) Because of the need for guidance
in this regard, the Commission in its
1958 Recommendations suggested a provi-
sional limit of 5 rems per generation
for the genetic dose to the whole popu-
lation from all sovrces additional to
natural background radiation and to
medical exposures. The Commission
believes that this level provides rea-
scnable latitude for the expansion of



atomic energy programs in the foresee-
able future. It should be exphasized
that the limit may not in fact represent
a proper balance between possible harm
and probable benefit, because of the
uncertainty in assessing the risks and
the benefits that would justify the
exposure."”

RESPONSE.

14. The Applicants admit this statement.

ADMISSION.

15. There is no special weighting applied in the
calculation of the man-rem dose in the NRC Regulations for
occupational exposure to account for such exposures with

respect to the occupational of pregnant women.

RESPONSE.

15. The Applicants admit this statement.
ADMISSION.

16. The ICRP states on page 15 of ICRP Publica-
tion 9:

"The annual genetically significant dose
to a population is the average of the
individual gonad doses, weighted in each
individual for the expected number of
children conceived subsequent to the
exposure."

This weighting of individual gonad doses is not taken in
account when calculating the man-rem dose for occupational

exposure in the NRC Regulations.



i Y0 -

RESPONSE.

16. The Applicants admit this statement.

ADMISSION.

17. Given the same man-rem exposure to a group of
employees 45-50 years of age aad to a group 20-35 years of
age, the exposure of the 25-30 year old group would result
in greater biological consequences relative to genetic

effects and the exposure of pregnant women.

RESPONSE.

17. The Applicants cannot truthfully admit or
deny this statement since the statement is ambiguous. Given
the same level of radiation exposure for each group, one
could assume that the risk of genetic effects to the younger
group could be higher than that to the older group.

However, greater risks are not necessarily associated with
greater effects. One can only speak in terms of a greater
probability of effect. Actual effects may be observed in
neither case. See also Applicants' responses to 4, 5, 7, 8,

11, and 12.

ADMISSION.
18. Given the same man-rem exposure to a group of
employees 50 years of age and to a group 30 years of age,

the exposure of the 30 year old group could lead to a
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greater number of radiation induced cancers. This conclu-
sion is consistent with the relative risk approach toward
estimating radiation induced cancers as outlined in the

November 1972 BEIR Report.

RESPONSE.

18. The Applicants deny this statement. The
statement that the same man-rem exposure of the younger
group could lead to a greater number of radiation-induced
cancers, is consistent with the theoretical risk
predictions-- both absolute and relative--in the BEIR
Reports. However, this does not constitute proof that such
a greater number of radiation-induced cancers would actually
occur. The radiation dose and the dose rate are also
important factors to be considered, and it does not follow
that exposure to any man-rem level of radiation will itself
produce any biological effects. See Applicants' response to

No. 7.

ADMISSION.
19. The following statement in Regulatory Guide
8.8 is not strictly correct:

"It would be inappropriate to hold the
individual doses to a fraction of the
applicable limit if this resulted in the
irradiation of more people and increased
the total man-rem dose."
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because when considering the man-rem dose, it is necessary

to consider the age distribution of the exposed population.

RESPONSE.
19. The Applicants deny this statement. The man-
rem collective dose equivalent does not depend upon the age

distribution of the exposed population.

ADMISSION.

20. One of the primary purposes of ALARA (reduc-
tion in the adverse effects of radiation) could be accomp-
lished and the CRBR could be operated by implementation of
the following guidelines:

i) For individuals under the age of 45, the
whole body radiation exposure limit shall not exceed 0.5 rem
in any calendar year and 0.3 rem in any calendar quarter.

ii) For individuals equal to or greater than 45
years of age, an individual may receive up to 3 rem/quarter
whole body dose as long as the dose to the whole body shall
not exceed 0.5 (45-18) + 1.5 (N-45) rem, where N equals the

individual's age in years.

RESPONSE.

20. The Applicants deny this statement. There
has been no showing that the proposed guidelines are reason-
able for the CRBRP. The setting of arbitrary guidelines
without regard to operating ccnditions is totally alien to

the ALARA principle.
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UNITED STATLS OF AMIRICA
NICLEAR REGULATCRY COI4M1SSION

In tha matter of

U.S., INERSY RESTANCH AND DEVELOPMENT
ADMINISTRATION

PROJEIT MANACEMENT COFPORATION and

TENNESSTE VALLEY MUTHCRITY

ATTIDAVIT OF JOHN W HEALY

John #. Healy, being duly avwors, dcsoucs and says as fellows:

we That he is employed as a staff morter, Healtn Divieien,
Los Alsmon National Ladboratcsy, end that he is Guly euthorized Lu answer
7/28/76 adniselons, cententicn 7, numbers 0-33; contcation 3A, nuibors w=2C;

ad contontion 8C, nurbers 1-13,

¢. The above mentioned and aitached enswers arc true and correct to

Uie best of his knowledge and helief,

4'.9«%7, WS ) ;"e,a.{{;_é)_

/ e 3
bf Jehn o, 1€aly D

BUBSCRIAET end SWOIN *o before me
thisy 30th day of Adril, 1982,

dhitew @ Alnn

<
Jriotary Puslic

My commise{on exp\d ‘o8 éa; £ /j,’f—f)




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of

UNITED STATES DEPARTMENT OF ENERGY
PROJECT MANAGEMENT CORPORATION
TENNESSEE VALLEY AUTHORITY

(Clinch River Breeder Reactor Plant)

CERTIFICATE OF SERVICE

N N N N N NN NSNS NN

Docket No.

50-537

Service has been effected on this date by perscnal

*Marshall E. Miller, Esquire
Chairman
Atomic Safety & Licensirg Board

U. §S. Nuclear Regulaztory Commission
Washington, D. C. 20545

Dr. Cadet H. Hand, Jr.
Director

Bodega Marine Laboratory
University of California

P. 0. Box 247

Bodega Bay, California 94923

*Mr. Gustave A. Linenberger

Atomic Safety & Licensing Board

U. S. Nuclear Regulatory Commission
Washington, D. C. 20545

*Daniel Swanson, Esquire

*Stuart Treby, Esquire

Office of Executive Legal Director

U. S. Nuclear Regulatory Commission
Washington, D. C. 20545 (2 copies)

delivery or first-class mail to the following:
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*Atomic Safety & Licensing Appeal Board
U. S. Nuclear Kegulatory Commission
Washington, D. C. 20545

*Atomic Safety & Licensing Board Panel
U. S. Nuclear Regulatory Commission
Washington, D. C. 20545

*Docketing & Service Section

Office of the Secretary

U. S. Nuclear Regulatcry Commission
Washington, D. C. 20545 (3 copies)

Wiliiam M. Leech, Jr., Attorney General
William B. Hubbard, Chief
Deputy Attorney General
Lee Breckenridge, Assistant
Attorney General
State of Tennessee
Office of the Attorney General
450 James Robertson Parkway
Nashville, Tennessee 37219

Oak Ridge Public Library
Civic Center
Oak Ridge, Tennessee 37820

Herbert S. Sanger, Jr., Esquire

Lewis E. Wallace, Esquire

W. Walter LaRoche, Esquire

James F. Burger, Esquire

Edward J. Vigluicei, Esquire

Office of the General Counsel

Tennessee Valley Authority

400 Coumerce Avenue

Knoxville, Tennessee 37902 (2 copies)

**Dr. Thomas Cochran
Barbara A. Finamore, Esquire
Natural Resources Defense Council
1725 Eve Street, N. W., Suite 600
Washington, D. C. 20006 (2 copies)

Mr. Joe H. Walker
401 Roane Street
Harriman, Tennessee 37748

Ellyn R. Weiss

Harmon & Weiss

1725 Eye Street, N. W., Suite 506
Washington, D. C. 20006



Lawson McChee Public Library
500 West Church Street
Knoxville, Tennessee 37902

William E. Lantrip, Esq.

Attorney for the City of Oak Ridge
Municipal Building

P. 0. Box 1

Oak Ridge, Tennessee 37830

Leon Silverstrom, Esgq.

Warren E. Bergholz, Jr., Esq.

U. S. Department of Energy

1000 Independence Ave., S. W.

Room 6-B-256, Forrestal Building
Washington, D. C. 20585 (2 copies)

**Eldon V. C. Greenberg
Tuttle & Taylor
1901 L Street, N. W., Suite 805
Washington, D. C. 20036

Commissioner James Cotham

Tennessee Department of Economic
and Community Development

Andrew Jackson Building, Suite 1007

Nashville, Tennessee 37219

Attorney for
Project Management Corporation

DATED: April 30, 1982

*/ Denotes hand delivery tc 1717 "H" Street, N.W., Washington, D. C.

**/ Denotes hand delivery to indicated address.



