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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD%L AUG

o\
In the Matter of \(2377
) o \\\\
PENNSYLVANIA POWER & LIGHT CCMPANY j g /283
)
and ; Docket Nos. 50-387
} 50~38%

ALLEGHENY ELECTRIC COOPERATIVE, IKT.

(Susquehanna Steam Electric Station,
Units 1 and 2)

AFFIDAVIT OF MORTCN I. GOLDMAN IN SUPPOR

OF PARTIAL SUMMARY DISPOSITICN OF . \gﬁd#
CONTENTION 1 (FUEL CYCLE DOSES) ; \)\f;’ -
\ - ¢\ o - !
Wi o o s
\(Q w & -~
County of Montgomery ) ‘09/ , ,\\“)
: 88, ot
State of Maryland )

Morton I. Goldman, being auly sworn, deposes and says
as follows:

1. I am Senior Vice President, Environmental Systems
Group, NUS Corperation, Rockville, Maryland. I have been
involved in research and consulting on environmental and
radiological matters since 1950. A summary of my quali-
fications and experience was attached as Exhibit "A" to my

Affidavit dated August 7, 1981 in support of summary disposi-

tion of the radon-222 portion of Contenticn 1 in this Y)5°§

$
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proceeding. I give this Affidavit in support of Applicants'
Motion for Partial Summary Disposition of Contention 1 (Fuel
Cycle Doses). I have personal knowledge of the matters set
forth herein and believe them to be true and correct.

2. Contention 1 alleges, in relevant part, that the
radiological health effects of all isotopes other than
radon-=222 and technetium-99 which will be i:leased during the
fuel cycle required for the Susguehanna St2am Electric Station
("Susquehanna") "have been misrepresented and nnderestimatsd4."
The purpose of this Affidavit is to establish the radioactive
doses that will be imparted on the public by the release of all
isotopes other than radon-222 and technetium-99 during the fuel
cycle for Susquehanna. Another witness will discuss the health
effect of :hese doses.

3. The operation of a nuclear power plant requires
that certain activities be concducted to provide the fuel for
electricity generation and to manage the spent fuel after its
removal from the reactor core. Each of these fuel cycle
activities entails some potential for release of radicactive
materials to the environment and, hence, for exposure of the
public. The w.oses resulting from the fuel supply ("front-end")
activities are those from radon-222 released as a consequence
of mining and milling uranium, and ha.- been addressed in my
Affidavit in Support of Summary Disposition of Contention 1
(Radon) and in the Appeal Boards' decision in ALAB-640 in the

consolidated radcn proceeding and are not included here.



Similarly, the source term, doses and health effects of
technetium-99 will be addressed by other witnesses.

4. The doses resulting from the post-irradiation
(*back-end™) management of spent fuel may vary depending upon
whether or not the spent fuel is reprocessed (i.e., whether one
assumes a "reprocessing mode" (with reprocessing) or a
"once-through®™ mode (with no reprocessing).

5. As a basis for this Affidavit, I have analyzed
the dose assessment performed by the NRC Staff in 1976/19771 on
the back end of the fuel cycle [1, 2].2 The NRC Staff repcrted
its results in man-rem (and fatal cancers), per reference
reactor year ("RRY"), where an RRY is defined as a 1,000 MW(e)
power plant operated for one year at 80% capacity. Table 1
gives the results of the Staff's dose assessment for those
long-lived nuclides potentially released during the back-end of
the fuel cycle which yield total body doses, and for I-129
which is potentially most significant as a source of tnyroid
doses. The estimates are applicable to the reprocessing mode.

6. A very recent dose commitment estimate is
presented by the NRC ‘n its proposed "10 C.F.R. Part 51
Appendix A, Narrative Explanation of Table S-3, Uranium Fuel

Cycle Environmental Data", 46 Fed. Reg. 15154 (March 4, 1981)

1 References are listed at the end of the Affidavit.

2 The dose computations by the NRC Staff are based on the
source terms for the various radionuclides set forth in Table
S-3 of 10 C.F.R. Part 51.




TABLE 1

LONG~-LIVED RADIONUCLIDE DOSE COMMITMENTS

(Reprocessing)
ISOTOPE
Cc-14 (Tl/z* = 5700 y)
H=3 ('1’1,,2 = 12.3 y)

Non-U.S. World Population
Total

1-129 (T,,, = 1.6 x 10’ y)

1/2

* T, ,, = radioactive half-life

1/2

(1,2]

DCSE, Man-Rem/RRY

110 (U.S. = Total Body)

200 (U.S. = Total Body)

20 (U.S. = Total Body)

210 (Total Body)

540 Total Body

0.11 (Thyroid)



("Narrative"). The Narrat.ve uses 100 year environmental dose
commitments to obtain a world population "risk equivalent" dose
commitment of 650 man-rem, of which 550 man-rem are total body

and the other 100 represent the higher dose commitments to certain
organs (lung, bone and thyroid).

y In my opinion, the 650 risk equivalent total Lkody
man-rem/RRY estimates ip the Narrative represent a conservative
upper bound to the population doses due to reprocessinc activities,
particularly since these estimates do not take into acce'int the
effects of any regulatory agency limits on discharges. To these
amounts one must add 10 man-rem/RRY as the NRC's estimate [1, 2]
of the doses resulting from solidification and disposal of repro-
cessing plant high level waste.3 The risk equivalent total body
upper-bound dose to the world population attributable to the
reprocessing mode is, therefore, 660 man-rem/RRY.

8. wWith respect to the once-through mode, the NRC
has made an assessment of the collective dose commitment (which
comes from high level waste disposal activities) [l1, 2] and has

projected a world population dose of 260 man-rem (total body)/RRY

3 The U.S. Department of Energy ("DOE") has presented an
estimate fcr regional population dose from high level waste
solidification amounting to some 860 man-rem over a 30 year
period from a facility processirg 2000 metric tons of heavy
metal ("MTHM") per year [3]. At 35 MTHM/RRY, this amounts
to 0.5 man-rem/RRY for this fuel cycle activity.



for the dispos=2l of spent fuel. It should be noted that in the
spent fuel dispcsal dose estimate, NRC has conservatively assumed
the release from the repository of all fission product gases
contained in the fuel.4

9. In summary, the conservative upper limit risk-
equivalent dose comr .tment values for long-lived radionuclides
potentially released from the back-end of the nuclear fuel cycle
are:

Reprocessing Mode 660 total body man-rem/RRY

Once=-through Mode 260 total body man-rem/RRY

10. Since the Susquehanna facility will require 64
RRY during the term of its operating licenses,5 the upper lim/
risk-equivalent total body doses to the world population from

the fuel cycle for Susquehanna will be 667 x 64 = 42,240 man-rem

4 The same conservative assumption was utilized by the NRC
to obtain its estimate of the doses attributable to reprocessing.

DOE has also presented an estimate of the doses to the
regional population attributable to the interim storage and
disposal of un-reprocessed spent fuel. This estimate, which
dces not assume the release of all gases contained in the fuel,
is 1.2 man-rem/RRY [4].

5 Each of the Susquehanna vnits is rated at 1085 MWe (gross).
Unit 1 is expected to operate for 30 years (1983-2013) and

Unit 2 for 29 years (1984-2013) before their operating licenses
expire. Together, they account for 59 x 1.085 = 64 RRYs.



for the reprocessing mode, and 260 x 64 = 15,640 man~-rem for the

-~:>’,7A5V ("~L,1, bt e

once-through mode.

Worton ¥ toldaan

Sworn to and subscribed befure me this ~522 day of
» 1981,
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