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UNITED STATES OF AMERICA

I4UCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

PEliHSYLVANIA POWER Ai4D LIGHT C0. ) Docket No. 50-387
ALLEGHENY ELECTRIC COOPERATIVE, INC. ) 50-38d

)
(Susquehanna Steam Electric Station, )

Units 1 and 2) )

TESTIMONY OF CARL FELDMAN REGARDING RADIATION DOSES TO'
WORKERS DURING DECOMMISSIONING OF A LARGE NUCLEAR REACTOR ,

(Contention 9)

Q1. Please identify yourself and state your position with the NRC?

A1. My name is Carl Feldman. I am employed by the U.S. Nuclear

Regulatory Commission as a Nuclear Engineer in the Chemical

Engineering Branch, Division of Engineering Technology, Office of

Nuclear Regulatory Research.

42. Have you prepared a written statement of your professional

qualifications?

A2. Yes. A copy is attached to this testimony.

43. What is the purpose of your testimony?
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A3. The purpose of my testimony is to respond partially to Contention 9

which states:

The Applicants have underestimated both the health costs and
the monetary costs of decommissioning the Susquehanna
facility. The monetary cost estimates are derived from an
industry-sponsored study which is obviously biased, with cost
estimates far below what the actual cost of decommissioning
will be. Such cost will at least be equal to the cost of
construction. Further, the statement by the Applicants that
it is " generally agreed" that the aecommissioning of a large
nuclear power facility poses no new occupational or
environmental hazards is erroneous. There are serious
radiation hazards, particularly for workers. As a result:

a. these costs, when added to other monetary and health costs
of the facility and the nuclear fuel cycle, tilt the cost-
benefit balance against authorizing operation of the
facility;

b. the Applicants are not financially qualified to assume
the monetary cost of decommissioning.

Specifically, I will respond to that part of Contention 9 which

alleges that the decommissioning of large nuclear reactors, such as

are the Susquehanna units, poses serious radiation hazards,

particularly for workers.

Q4. Do you agree or disagree that the decommissioning of a large

nucle:r reactor, such as are the Susquehanna units, poses serious

radiation hazards to nuclear plant workers involved in the

decommissioning?

A4. I disagree.

Q5. Would you describe the technical basis for your disagreement?
t

AS. Yes. Under contract to the 'f S. Nuclear Regulatory Commission, the

Battelle Pacific iiorthwest Laboratory (PNL) performed a series of studies>

;

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



.,

|
.

-3-.

on the decommissioning of nuclear facilities. One of those studies

dealt with the decommissioning of a generic reference BWR of

approximately 1200 MWe capacity, similar to those being built at the

Susquehanna facility. (See 11UREG/CR-0672, " Technology, Safety and

Costs of Decommissioning a Refererce Boiling Water Reactor Power

Station", dated June 1980.) The study, among other things, dealt

witn the occupational radiation doses incurred by workers for various

alternatives used for decommissioning the ganeric reference BWR.

y6. What occupational radiation doses to the workers involved in the

decommissioning were estimated to result from the various

decommissiong alternatives?

A6. Tne doses estimated were: (1) for immediate dismantlement, 1845

person-rem (2) for dismantlement after 30 years safe storage, 418

person-rem (3) for dismantlement after 100 years safe storage, 385

person-rem and (4) for entombment, 1573 person-rem. (Also see page

8-26 of the FES,t4UREG-0564.)

47. Do these doses pose serious hazards to the workers involved?

A7. No. The doses resulting from the various decommissioning

alternatives are comparable to those incurred during normal routine

operation of a BWR facility. The average annual case at BWR's has

been about 650 person-rem with particular plants experiencing an

average lifetime annual dose as nigh as 1600 person-rem. (See page
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4-22 of the FES, HUREG-0564). Since the immediate dismantlement

and tre entombment methods of decommissioning each would require

about four years to accomplish, they should result in average annual

doses to the workers involved over the four years of less than 500

person-rem.

48. What is die basis of the PNL dose estimates?

AB. The PHL estimates are based, (1) on actual experience gained

through various facility and component decommissionings, (2) use

of accomplished or immediately realizable engineering techniques

and procedures, (3) use of routine facility radioactive

contaminant sou-ce terms either previously determined or based on

acceptable modeling procedures, (4) use of carefully planned and

detailed work plans and procedures and (5) application of the

ALARA concept through use of remote or shielded decommissioning

procedures when possible. That 10 CFR 20 limits of 3 rem per

quarter would be met also was assumed.

Q9. What if the facility is more contaminated than was assumed in the

generic PNL facility study?

A9, PHL did a sensitivity unaly;is for a facility which was

contaminated by a factor of 3 more than the generic case (a highly

unlikely upper bound) and ccacluded that through proper remote

decontamination procedures the decommissioning of such a facility

would result in an insignificant increase in occupational radiation

dose.
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y10. Why do you believe that the PNL study is i? lid?

A10. The PNL study used conservative assumptions whenever there was

uncertainty in an estimate procedure. Moreover, the PNL studies,

including the BWR study, have had very wide distribution and peer

review by the i4RC staff, by other government agencies such as DOE,

by state radiation specialists, and by the public and industry at

large. No substantive criticisms of the study have emerged.

Finally, the Staff's generic environmental impact study on nuclear

facility decommissioning made use of the PNL results. (See NUREG-0586,

"Draf t Generic Environmental Impact Statement on Decommissioning of

duclear Facilities", dated Janaary 1981). No comments disputing the

PNL retults were received.

Q11. What do you conclede regarding the allegation that there would be

serious radiation hazards to workers as a result of the eventual

decommissioning of the Susquehanna facility?

All. I conclude that the decommissioning of a large nuclear power

facility, such as the Susque.mona facility, poses no new occupational
|

radiation hazards either to the individual worker or collectively to
,

!
the work force. The occupational decommissioning dose would be only

|

a small fraction of tne operational dose incurred by the work force

during the expected 30-year lifetime of the facility.

|
,

|
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Professional Qualifications

My name is Carl Feldman. I am a Nuclear Engineer with the Division of
Engineering Technology, Chemical Engineering Branch, in the Offica of Nuclear
Regulatory Research. Presently I am responsible for preparing a final environ-

!

mental impact statement on decommissioning of nuciear facilities. I am responsible

for evaluating decommissioning models in the area of technology, safety and costs i

for nuclear facilities. I have been a member of the decommissioning staff for
about three years, first in the Office of Standards Development and subsequently
in the Office of Nuclear Regulatory Research.

I received a B.S. in Physics from the City College of New fork in 1960,
an M.S. in Physics from Rutgers University in 1963, and a Ph.D. in Solid State
Physics from Rutgers University in 1%7. From 1%6 to 1973 I worked at Gruman
Aerorrve Corporation as a Research Scientist in the area of materials engineering
and integration and served as Project Manager for Aerospace Materials Applications.
From 1973 to 1978 I worked at NUS Ccrporation in the areas of environmental and

occupational radiation dose assessments in the Division of Environmental Safeguards
and participated in the development of nucledr reactor environmental reports and
safety analysis reports.

Since joining the NRC in 1978 I have been with both the Office of Standards
Development and its subsequent reorganization with the Office of Nuclear Regulatory
Research. During this time I have been a member of the decommissioning staff

| involved in reevaluating the NRC policy on nuclear facility decommissioning and
have been technical program manager on the Battelle Pacific Northwest Laboratory
(PNL) development of a report and addendun on the technology, safety and costs of
decommissioning a pressurized water nuclear reactor, (NUREG/CR-0130), and was

involved in critical review of the PNL report on decommissioning of a boiling water

| reactor,(NUREG/CR-0672). I have also participated in two sets of State Workshops
on decommissioning. At the second State Worksi.op I presented a talk on the early
draf t generic enviror, mental 1.npact statement results and have been involved in
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numerous technical presentations ist the decommissioning area to various
industrial and public groups.

Presently, I am a member of the American Physical Society, Divisions of
Nuclear and Solic: State Physics.
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