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"NEC Staff Interrogatories to, and Request for the Production of Documents From,

RESPONSE TO NRC STAFF INTERROGATORIES
AND REQUEST FOR DOCUIENIS

In response to 10 CFR 2,7.0b, Citizens Energy Forum (CE¥)hereby responds

Iatervencr Citizens Energy Forum," dated May 8, 1979.

The answer to each of the questions is followed by the name, in parentheses,
of tae person(s) who prepared or substantially contributed to the preparation of
tr2 response.

In researching its contenticns, CEF relied heavily on materials maintained in

the o0 Pablic Document Rocm. 3Books, papers and cther documents cited in this

- - - .t & < . mar o d . - S N 4 B PN DvinN2 b g e wid B PN

response are, with fe'r exceptions, available in the !IRC Public Document Rocm and are
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Contention 1: Thermal Effects

1-1 a., CEF intends to call no witnesses in support of contention 1.

b. Not applicable.  (Irwin Kroot)
1-2 Mot applicable. (Irwin Kroot)

1-3 (1) "Summary of Proposed MNodifications to the Spent Fuel Storage Pool Associsted

¥ith Increasing Storage Capacity for North Anna Power Station Unit Nos. 1 and 2,"
Virginia Electric and Pover Co., April, 1978.
(2) "Safety Evaluatior by the Office of Nuclesr Reactor Regulation Relating to
Modification of the Spent Fuel Storage Racks Facility Operating License No. NPF-L,
Virginia Electric and Power Company, Nortn Anna Power Staticn, Units 1 and 2, Docket
Nos. 50-338 and 50-339," January 29, 1979.
(3) "Environrental Impact Appraisal By the Office of Nuclear Resactor Regulation
Relative to a Proposced Increase in Storage Capacity of the Spent Fuel Pool Nerth
Anna Power Station, Units 1 and 2, Virginia Electric and Power Company Docket Nos.
5C-338 and 50-339 Facility Operating License No, NPF-L," April 2, 1977,
(L)"Spent Fuel Heat-Up Following Loss of Water During Storage™ by Allan S.
Eendamin/e;;:géér Safety Studies Division; Candia Labs, Albuguerque (¥#SAND-77-
1371); Draft printed September 1978,

| (5)"Nuclear Enerzy's Dilsmma: Dispesing of Hazardous Radiocactive Waste Safely,"

E Report to Congress by the Cempiraller Ceneral of the United States; Gevermment

| hcoouating Office Report # ED-77-L1, Sept. 9, 1977.
(6) lLetter by Professor Earl A. Gulbransen, Department of Metturgical and
Materials Engineering, University of Pittsburgh; in the Bulletin of Atomic

Scientists, June 1975, page 5.
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(7) "Draft Generic Environmertal Impact Statement on Handling and Storage
of Spent Lizat Vater Power Reactor Fuel," NUREG OLOL, Vols. 1 and 2 Exccutivs
Sumnary, March 1978,

(2)letter to T.A, Ippolito of the NRC frem R.J. Clark, project manager, Motizallo
Nuclear Plant, dated Sept, 11, 1978.

(%) "Ad Hoc Subcommittee on Spent Fuel Pool Design Storage (#CR 2702), Advisory
Committee on Reactor Safeguards Report dated Feb. 23, 1979.
(IrAin hroot, Debbie Bouton, Renee Parsons, Tim Engebretson)

Same as l.3.

CZF believes Vepco's Summary of Proposed Modifications to be deficient in

its analysis of those conditions specified in the Thermal Effects contention.
First, no representation is made concerning the changed flow of water in the

pool, due to the new rack and fuel configurationé, if the proposed modification is
mede, Second,the cffects of a loss of water from the pocl on the asserblies in
the pool ané7ihe remaining water, if any, are not enumerated, Third, the effects
of the additional 6 M3TT/hr of waste heat to be discharged to the environmer. in
1ijht of the proposed medification are not given or, seemin-ly, even examined by
Vepco.

CEF also regards tne NRC “afety Evaluation of Jan, 29, 1979 as deficient in that it
falls %o present an analysis of water flow in the modified pool as proposed., Adde
itiorally, no anal;éf;iiiﬁgéf;:; of water on the fuel poocl cocling system are
presentzd,

CEZF further regards the NRC Environmental Impact Appraisal of April 2, 1579 as
deflicient through its superficial treatment of the environmental effects of the
additional water to be drawn from Lake Anna, and of the additional heat to be dis-
charged to the enviromment, We do not believe that the statements: "any atmospheric
effects of its operaticn such as fogging and icing are unlikely ‘o occur offesite"

(sece L.3) or "This would not have noticeable incremental effe.ts on aguatic
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biota or the environment" (sec, L.3) constitute sufficient analysis of
envirsnemtnal impacts without inedepth evidonce of bislogical and metes=s)-.ical

testing presented to support such claims. (Irwin Kroot)

CiF believes that fogging and icing due to evaporative cooling of the water
nece: sary to remove the increased heat will have measurable effects on the
env.ronmen®, depending on climé:}}c conditions. Also, in an unusual event
rec.iring the discharge of the service water to the VHIF, we maintain

that the added heat to he discharged would likely affect the human environment,
due to the additional evaporation of water from the cooling lagoons, as well as
the aguatic environment. The additional 5.6 million BTU/hr, to be released,
while a minor portion of ihe total heat discharged from the plant, is very
likely to affect the oxygen concentration of discharge and cooling water,

as well as cause possible heat damage or developmental effects to sensitive
aquatic species in ‘he vicinity of the increased heat discharge. (Irwin Kroot)

Same as 1-5.

Although it is impossible to hypothesize each armd every possible circumstance that
would result in an accident such as a leak in the spent fuel pool, CEF contends that
the fellowing scenarios represent very possible sequences of evenis that
would cause a leak in the spent fuel pocl:

(1) A drogped spent fuel cask on the new rack configurations at near-fill
capacity, as has notleencontemplated by the Design Basis Accident, Such a drop would
subject the spent fuel pool to an unforeseen sudden weight load which would cause trs
racks to pull away from the pool attachments and crack the pool liner at ths flocor
and/or walls. CEF contends that the chance of this accident occuring is

increased by the two embedments which we asrume were added after the original
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construction of the spent fuel pool had been completed.

(2) an earthquake exceeding the force which the spent fuel pool has besn
desigzned % withstand,

(3) An action of sabotage, such as the use of dynamite or otrer explocives,
or the introduction of a chemical compound into the spent fuel pool itself,
would cause the spent fuel pool to crack or break open in several places,

(L) A loss of coolant in the reactor core itself, or other serious accident
which would require the reactor building to be evacuated for extensive periods
of time, Without personnel in the spent fuel pool area during tiis-period of time,
the cooling water to the spent fuel pool could be disrupted and the means to
oorrect the situation would be unavailable since personnel would rst be
around to even obse-ve the malrunction. As a regult, the pool could cverheat

{--gerhane gansi on and a corresponding release of hwdrogen
substantaallje causing an explosion that wor Crack tne pool, breacn the

reactor bullding itself and release high amounts of radiocactivity in‘oc the
environment., (Debbie Bouton)

1+5 Although no specific documents were employed in the supposition that lea zkage from
the spent fuel pool would result in a measurable rise in the pocl temperature,
it is a2 generally accepted prerise based on common sense, Since water is used to
cool the spent fuel pool, any loss of water would necessarily precipitats an increase

in temperature. (Debbie Pcuten)

110 CEF contends that the spent fuel pool coocling system would be inadequate to prevent
"hot spots" and possible boiling as a result of the proposad moi‘£¢.a.ioa because
the NRC would allow the modified racks to be imstalled with no corresponding cnanges
in the pool cooling system. The more spent fuel assemblies in tue pool 24 any one
time, the greater the burden on the cooling system to maintain an acceptable

tenmperature. Vepco and the NRC claim that the cooling system was suff ficiently
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2-5

overdesigned for "conservatively designed") to compensate for the addition:l heat
lcad without any modifications, Bu! conservitive design aside, the originul spent
fuel cooling system was designed to sccommodate a specific number of fuel
assemblies, vith a specific amount of "extra" cooling capacity to accouat for

any unforesesn circumstances. ¥With more spent fuel assembliss in the

pool,.placad &t closer proximity, the cooling system will not be atles to

maintain the same margin of safety in regard to the "extra" cooling capacity. As

a result, there will be a greater chance for hot spots and boiling to develecp, as

there will be a smaller chance for error., (Nathan Sauberman, Debbie Eouten)

"Hot spots" are areas in the spent fuel pool where the fuel eleamemts are so
closely packed that the cooling water is ungble to circulate freely and therefore
cannot carry away decay heat in sufficient quantities to keep "pockets" of heat
from developing. As a result of this heat build-up in certain areas, small
explosions of radiocactive steam would release radioactive e ements in the

spent fuel area and, subsequently, into the environment. (Nathan Sauberman,

Debbie Bouton)

Contention 2: Radiocactive Buissions
M—

a, CEF intends to call no witnesses in suppert of contenticn 2,

bs Not applicable, (Imdin Kroot)
Not applicable . (Irwin Kroot)

Same as 1-3 ,

Same as l-3.

See 2-7, 450 33D
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Liquid and gaseous emlssions frem nuclear power plants, and from spent

fuel pools, under normal operating conditions are routine., As more spent fuzl
scsentlies are loaded into the pool, gaseous emissions will increase accoriingly.
And as the spent fuel pool cooling water is filtered through the pool purification
system, liquid radicactive emissions will increase in correlatior with the iacreased
assemtlies stored in the pool. In the event of an accident, of course, thess

liquid and gaceous emissions would be increased even more. (Debbie Bouton)

Ve believe Vepco's analyses of radiation released in its Summary of Proposed
Modifications ¢f April 1978 to be incomplete because we see no indication that such
analyses have in fact been performed in considering the posulated accidents.
Specificzlly, in consideri~g leakage control and, shielding (Summary of
Proposed Modifications, Sec. 942), Vepco addresses only accidents involving the
inlet and outtake pipes tc the pool, No consideration is given to leaks which occur
lower than the 285'9" level of pipe entry, due to cracks in the liner or other
causes, and the effects of the resulting lowered water level on the increased amount
of fuel in the pocl. e are especislly concernmed, in this case, with gaseous radio-
active emissions from the pool due %o such leaks,

Fuelerandling sccidents (Summary cof Proposec Modifications, sec. F.4) have also
been ziven inadequate treatment. No cafderation, for instance, has teen given
to the dropping of an asserbly perpendicular to the top of 2 scent fuel storags
rack in the modified pocl, putting that assembly inte close proximity with more
th=n one stored assembly. Also, if an assembly were to be stuck between racks,
or between a rack and the wall of the pocl, the radiclogical emissicns caused by

attempts to remove that assembly are not cénsidered by Vepco. (Irwin Kr.ot)
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The Applicant has failed to adequately analyze ti= liquid and gaseous radioasiive
enissions that will result from the proposed modification by failing to analyze
such erdssions., The Summary of Proposed Modifications states at 9.0 that
"the proposed expansion of the spent fuel storage capacity could affect the offsite
radiolozical consecuences of an incident because of the additional increment of
long-lived radiocactive fission products stored in the pool. The effect of this
anmoun® of additional radicazctive products on normal station operations is discussed
in Section 9.5 of this report." Section 9.5 of that report, however, dise-
cusses only the r{iological impacts of the proposed modification on plant per-
sonnel., At no point does the Summary, at 9,5 or anywhere else, attempt to
g antify the amounts of radicactive effluents that will be released offsite
as « result of the proposed modification, or to ;tate that there will be no

such releases.

I § 10,0, the Summary states that the environmental impacts of the proposed
modification will be to increasge7ay heat in the spent fuel pool, increase the
amount of radiocactivity stored in the pool, and result in a small commitment of
metal resources, That section of the summary makes no attempt to estinate the
offsite releases of radicactive emissions resulting from the proposed modification.

(Jim Cougherty)

See pag2 56 of the Summary of Proposed Msdifications: "Storing additicnal spent
fuel in the pool will increase the amount of corresicn and fission product
nuclides intrcduced into the pool water,....During the storags of spent fuel undsr
water, both volatile and non-volatile radiocactive nuclides may be released to tne
water from the surface of the sssemblies or from defects in the fuel cladding."

(Jim Dougherty)
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Con*tention S: Corrosion

5-1

§m2
5-3

Se3

a, CEF intends to call no witnesses in support of contention S.

b. Not applicable,

Not applicable.

Same as l-3; in addition: Brooks & Perkins, Inc, Spent Fuel Stcrage Medule
Corrosion Report No., 55i (Abstract), prepared by Leslie lollon, director,

Nuclear Product Develcpment, June 1, 1977.

Same as 5.3,

Ci¥ maintains that the Jollozd.ng decuments are deficient in regard to the
Corrosion co;tcntion:

(1) Vepco's Summary of Proposed Modifications, Sec. 9.0: Vepco fails to
adaress the topic of corrosion om either the racks or the spent fuel assesblies
themselves, 'There is no analysis of the use of zirconium cladding and its
relation to corrosicn,.

(2) Vepco's Summary of Proposed Modifications, Ses, 7,0: Vepco fails %o

re-evaluate the efficiency of the pool purification system as a result of additional

corrosion and its by-preducts,
(3) 'EC Environmontal Impact Appraisal: The Office of Nuclear Reactor Regulatio

-

does nct address the envirommental effects of corrosion on the racks and spent
fuel assemblies in light of the proposed modification,

(Renee Parsons)

CEF believes that there is a potential for increased currosion on the spent
fuel asserblies and racks over the life of storage in the spent fuel pool

cecauce:

(1) There will be more asserblies and a la rger number of racks stored in the
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Of necessity then, there is a larger amount of material subject to

corroslion,

(2)iccording te the Draft Genaric Environmeatal Inpact Statement (NURZZ CLCL),
Volume 2, ;'Corrosion effects that might occur after lonser storage periods nszed to
be examined in much greater detail so that effects such as accelerated corresion,
nicrostructural changes, or alterations in mechanical properties can be determined,”
Certainly, the proposed modification will allow far much longer storage pericds than
those originally intended for the pool; the unknown effects of corrosicn

after long-term storage, being as yet unstudied, may prove to include greatly
accelerated corrosion rates.

(3) Page 56 of Vepco's Summary of Proposed liodifications states, "Storing additionzl
spent I{uel in the péol will increase the amount of corrosion...introduced ints the
pool water,"

(Irwin Kroot, Debbie Bouton)

Problems that CEF Lelieves may arise due to the incrementally increased corrosion
on the spent fuel assemblies and racks include:

(1) A decreased lifetime for the stainle ss steel racks (an® decreased integrity
of these racks) over their lifetime, (2) Restriciion of cooling water {low,

due to a buildeup ¢f corrosion from the s ssemblies and racks, and on other poocl

structures (including the walls of the pool) s resulting in possible "hot spots”

L7

in the pools (3) An increase in worker exposure %0 radiocenuclides due to emissions
relessed in handling defective assemblies at the time of eventual removal of the

asserdlies from the pool. (Irwin Kroot, Debbie Bcuton)
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CFATIFICATE CF SERVICE

T Hereby certify that the foregoing "Response to the NRC Staff Interrogatori:s and
Request for Documents" has been mailed this 29th day of May, 1979, by deposii ir
the U.S, Mail, First Class, to the following:

Secratary,
U.S. Muclear Regulatory Commission
Washington, D.C. 20555
Attn: Chief, Docketing and Service Section

Michael Maupin, Esqg.
Hunton & Williams
PO Bax 1538
Richmond, Va. 23212

Steven C. Goldberg, Esq.

Office of the Executive Legal Director

U.S. Buclear Regulatory Commission

Vashington, D.C. 20555 k ;

USNRC " -
,‘:—v

James Dougherty, Esqe. MAY 31 1973 >
PC Box 9306 -3 e (!
Washington, D.C. 20005 A ¢/

Vzlentine B, Deale, Esqg.
Chairran, Atomic Safety and Licensing Board
1071 Connecticut Ave., IV
washington, D.Y. 20036

1», Ernest Hill

Lauwrence Livermore Laboratory
University of California

PO Box 800, Le-.23

Livermore, Calif, 94550

Dr, Queatin J, Stober
Fisneries Res~arch Institute
University of Washingten
Seattle, Wash, 981935

bbes £ o Son

Deboran A, Souteon
Secietary, CEF
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