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I. PRELIMINARY STATEMENT 

This proceeding is on the application of the 

Commonwealth Edison Company ("Applicant") for amendments of 

the operating licenses for Dresden Nuclear Generating 

Station, Units 2 and 3. The proposed amendments would 

permit Applicant to install new storage racks in the spent 

fuel pools thereby increasing the storage capacity from 

1400 fuel assemblies for the Dresden Unit 2 pooL_and 

1420 fuel assemblies for the Dresden Unit 3 pool to 

,3537 fuel assemblies for each pool. 

2. On May 11, 1978, the Applicant formally 

requested the issuance of the license amendments. Notice of 

the proposed amendments was published in the Federal Register 

on August 11, 1978 43 Fed. Reg. 35763). Pursuant thereto, 

the State of Illinois, through the Attorney General of 

Illinois ("Intervenor"), filed a timely petition for leave 

to intervene in the proceedings. In a Notice of Hearing 

dated March 29, 1979, the Atomic Safety and Licensing Board 

granted the State of Illinois' petition to intervene. 

3. On July 30, 1979 Edward Luton, Esq. withdrew 

as chairman of the Atomic Safety and Licensing Board for 

this proceeding. He was replaced by John F. Wolf, Esq. (44 

Fed. Reg. 45496). 



4. A Prehearing Conference was held on August 19, 

1980, at Chicago, Illinois for the purpose of determining 

whether Intervenor's contentions satisfied the legal require-

ments of the Nuclear Regulatory Commission's ("NRC") Rules of 

Practice. 

5. Subsequently, the Atomic Safety and Licensing 

Board ("Board"), by its "Memorandum and Order" dated 

September 9, 1980, admitted certain of Intervenor's conten-

tions, dismissed one other on the grounds that it lacked the 

necessary basis as required by 10 CFR §2.714(b), and pro-

pounded a Board question to be addressed by the parties. 

6. An evidentiary hearing was held in Morris, 

Illinois from November 19, 1980 through November 21, 1980, 

at which time evidence was presented by the parties with 

respect to the remaining contentions and Board question. 

During these hearings all interested members of the public 

who wished to make limited appearance statements were heard. 

7. [Description of evidentiary hearing on 
fuel channel bowing: to be supplied 
subsequently by Applicant.] 
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II. FINDINGS OF FACT: MATTERS IN CONTROVERSY 

CONTENTIONS 

8. Intervenor originally included twenty-seven 

contentions in its original "Petition For Leave to Intervene," 

dated September 8, 1978. The NRC Staff issued its Safety 

Evaluation Report and Environmental Assessment on June 6, 

1980 and sent them to the Board on June 27, 1980. Intervenor 

subsequently filed a set of Amended Contentions on August 4, 

1980, containing twelve contentions, and withdrew the 
1/, 

contentions originally filed with its Petition to Intervene. 

9. As a result of a Prehearing Conference held 

August 19, 1980, at Chicago, Illinois, Intervenor voluntarily 

withdrew all previously filed contentions and substituted 

its "Second Amended Contentions" on August 27, 1980. 

10 By its "Memorandum and Order" dated September 9, 

1980, the Board dismissed Contention 1 of the State of 

Illinois' Second Amended Contentions in its entirety because 

it failed to conform to the Commission's legal requirements 

for a valid contention. The Board also deleted the words 

"dedicated sippers" from Second Amended Contention S(a). 

Upon the joint request of the Applicant, Intervenor, and the 

NRC Staff, the Board held in abeyance a decision on the 

admissability of Second Amended Contention 10 (dealing with 

1/ "State of Illinois Amended Contentions", dated August 4, 
1980. 
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security and sabotage issues) until October 1, 1980. The 

remaining contentions were renumbered as ,Contentions 1-8 

and admitted as issues in controversy. 

11. Intervenor in effect withdrew Second Amended 

Contention 10 by choosing not to submit a modified secu-
2/ 

rity/sabotage contention prior to October 1, 1980.-

BOARD QUESTION 

12. In its "Memorandum and Order," dated September 

9, 1980, the Board propounded one question composed of five 

parts and requested that an evidentiary showing on each 

question be made at the evidentiary hearings. 

13. 

14. 

[Discussion of channel bowing, how disclosed, 
Board ruling, motion for reconsideration 
and ruling: To Be Supplied Subsequently 
by Applicant.] 

In addition, the Board conducted independent 

cross-examination on the contents of Applicant's Licensing 

Report and the NRC's Safety Evaluation and Environmental 
3/ 

Impact Appraisal- and with respect to the evidentiary 

presentation made by the Applicant and NRC Staff in response 

to Intervenor's contentions. Intervenor presented no direct 

testimony on any contention or Board question. 

!:./ Letter to Atomic Safety and Licensing Board from Susan 
N. Sekuler, Assistant Attorney General of The State of 
Illinois, dated August 27, 1980. 

3/ Commonwealth Edison Ex. 1 and .NRC StafLEx. 1, respectively. 
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A. Board Question 

15. Board Question No. 1 asks: 

A. What is the current status of the spent 
fuel unfilled storage capacity at 
Dresden Station Units 2 and 3? 

B. When will full core discharge no 
longer be possible? 

c. When will normal refueling discharge no 
longer be possible? 

D. What alternatives, if any, exist to 
shutting down the Unit (s·) when the spent 
fuel(s) is (are) filled to capacity? 

E. Which, if any, of these alternatives 
would require subsequent license amend
ments? 

16. There are presently storage spaces for 1400 

fuel assemblies in the Unit 2 fuel storage pool and for 1420 
4/ 

fuel assemblies in the Unit 3 fuel storage pool.- There 

are 668 and 760 fuel assemblies currently stored in the 
5/ 

spent fuel storage pools for Units 2 and 3, respectively.-

This leaves 732 unoccupied storage spaces for Unit 2 and 660 
6/ 

unoccupied storage spaces for Unit 3.-

ii 

~/ 

2_/ 

Pickens, prepared testimony at p.3, following Tr. 94. 

Pickens, Id. at p.4; O'Connor, prepared testimony at p. 
1, following Tr. 117. 

Pickens, prepared testimony at p. 4, following Tr. 94; 
O'Connor, prepared testimony at p. 1, following Tr. 117; 
O'Connor, Tr. 122. 
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17. Full core discharge capability ("FCDC") is 

defined as sufficient unused storage capacity in the spent 

fuel pool to receive the total number of fuel assemblies 

from a reactor core. The reactor cores for Dresden Units 2 
7/ 

and 3 each consist of 724 fuel assemblies.- Considering 

each unit's fuel storage pool in isolation, Dresden Unit 3 

lost FCDC in February 1980. Dresden Unit 2 will lose FCDC 
8/ 

in January 1981.-

18. Refueling discharge capability ("RDC") 

constitutes sufficient storage capacity in the spent fuel 

storage pool to accept the number of fuel assemblies which 

need to be discharged to accomplish a normal refueling of a 

reactor based on an 18 month operating cycle. Each reload 

for the Unit 2 or Unit. 3 reactor consists of approximately 
9/ 

204 fuel assemblies.- Considering each generating unit's 

fuel storage pool in isolation, Unit 2 will lose R~C in 
10/ 

October, 1984, and Unit 3 will lose RDC in February, 1985.~ 

19. On cross-examination by the Board, Applicant's 

witness, Mr. Pickens, was asked whether the data concerning 

7.l Pickens, prepared testimony at p.3, following Tr. 94. 

~I Pickens, Id. at p.4; O'Connor, prepared testimony at 
P• 2' following Tr. 117. 

2/ Pickens, prepared testimony at p.5, following Tr. 94. 

10/ Pickens, Id. at p.5; O'Connor, prepared testimony at 
p. 2, following Tr. 117. 
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11/ 
RDC capability accounted for power coastdown. Mr. Pickens 

testified that the data utilized the projected refueling 
12/ 13/ 

outage schedules~ which did not include power coastdown,~ 

but that accounting for power coastdown would only extend 

RDC capability roughly four to five months beyond the dates 
14/ 

presented in his prepared testimony.~ 

20. Board Question l(D) asked what alternatives, 

if any, exist to shutting down the Dresden Units where the 

spent fuel storage pools are filled to capacity. The 

evidence addressed the following alternatives: shifting of 

spent fuel assemblies, transshipment to other nuclear 

stations, reprocessing, away from reactor storage ("AFR"), 

on-site independent spent fuel storage installations, 

physical expansion of existing spent fuel storage pools, and 

alternate rack designs. 

21. Utilizing the combined storage capacity of 

the storage pools provided for Dresden Units 2 and 3 by 

11/ Pickens, Tr. 105. 

_!ll Pickens, Tr. 105. 

13/ Pickens, Tr. 181. 

14/ Pickens, Tr. 181. 
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shifting fuel assemblies between pools will maintain FCDC 

and RDC for one unit for a longer period of time than if 

each storage pool is considered separately. 15/ Using this 

procedure, FCDC for one unit will be lost in January, 1983, 

with RDC for one unit disappearing in March, 198s . .!..§./ This 

does not constitute a significant improvement in the storage 

difficulties Applicant is presently encountering. 171 

Moreover, shifting of fuel assemblies is a very slow process 

and the need for FCDC in one pool or the other due to 

unscheduled outages cannot be anticipated. Therefore 

reliance on transfer of fuel assemblies between storage 

pools to establish FCDC would unduly extend unscheduled 

outages.~/ 

22. The option of transshipment of spent fuel 

assemblies to other nuclear stations is not currently 

availa.ble to Applicant. 19/ Applicant has filed an appli-

cation with the NRC seeking permission to transship spent 

fuel assemblies between Dresden and Quad Cities nuclear 

stations. This application is currently the subject of 

another contested licensing proceeding in which the State of 

15/ Pickens, prepared testimony at p.6; following Tr. 94; 
O'Connor, Tr. 123. 

16/ Pickens, prepared testimony at p.6, following Tr. 94. 

17/ Pickens, Id. at p.6; O'Connor, Tr. 126-27. 

18/ Pickens, prepared_testjmo?~ at p.6, ~c;>llowing Tr. 94. 

19/ Pickens, Tr. 106; O'Connor, Tr. 172-73. 
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20/ 
Illinois and others have intervened.- Applicant's trans-

shipment application cannot be acted upon until the Staff 

has completed the Environmental Impact Appraisal and Safety 

Evaluation. The Staff is scheduled to issue its Environmental 
21/ 

Impact Appraisal and Safety Evaluation in October, 1981.-

23. Transshipment of spent fuel assemblies from 

Dresden to Quad Cities nuclear station would make the best 

use of, rather than increase, Applicant's existing spent 
22/ 

fuel storage capacity.- Transshipment authority will only 

extend FCDC and RDC at Dresden Units 2 and 3 for approximately 
~/ 

one year. Quad Cities nuclear station is presently 

expected to lose FCDC in March 1984 and RDC in September, 
24/ 

1985.- Transshipments of spent fuel assemblies between 

Dresden and Quad Cities nuclear stations will use up 

spent fuel storage capacity at Quad Cities and will reduce 

the time that Quad Cities nuclear station will be available 
25/ 

for operation.-

20/ 

21/ 

E:/ 

.~/ 

24/ 

25/ 

Pickens, prepared testimony at pp. 6-7, following Tr. 
94; Pickens, Tr. 99-101. 

O'Connor, Tr. at 173. 

Pickens, prepared testimony at p.7, following Tr. 94. 

Pickens, Tr. 182. 

Pickens, prepared testimony at p.7; following Tr. 94. 

Pickens, Tr. 107. 
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24. Reprocessing of spent fuel assemblies is not 
26/ 

an option presently available to Applicant.- There are no 
27/ 

reprocessing plants in operation in the United States.-

Conunercial reprocessing of spent fuel was indefinitely 

deferred in the United States in December, 1977, with the 

NRC decision to terminate the generic study on plutonium 
28/ 

recycle use in.mixed oxide fuel ("GESMO").- Even if there 

should be a change in policy, it is uncertain when conunercial 

reprocessing of spent fuel could begin. The Conunission 

would need to complete GESMO and issue licenses for com-
29 / 

mercial reprocessing plants.-

25. Expansion of spent fuel storage capacity at 

e reprocessing plants, while technically feasible, is not 

--

a viable alternative for dealing with the problem of spent 

fuel because of the limited potential spaces at the 

remaining reprocessing plant, Allied General Services' 
30/ 

facility at Barnwell, s.c.- Staff witness, Mr. O'Connor, 

testified that he was not aware of any fuel being accepted 

for storage at Barnwell without the reprocessing of that 

±.§./ Pickens, prepared testimony at p.7., following Tr. 94. 

27/ O'Connor, prepared testimony at p. 3, following Tr. 117; 
O'Connor, Tr. 118-119, 170. 

~/ O'Connor, prepared testmony at p. 3' following Tr. 117. 

29/ Pickens, prepared testimony at p. 7; following Tr. 94; 
O'Connor, Tr. 118-19. 

lQI O'Connor, prepared testimony at p. 3, following Tr. 117; 
Pickens, prepared testimony at 8, following Tr. 94. 
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31/ 
fuel.-

26. Away From Reactor Storage ("AFR") of spent 

fuel assemblies does not constitute a present alternative to 

the requested modification of the spent fuel storage pools 

for Dresden Units 2 and 3. There is only one commercially 

licensed facility currently accepting spent fuel assemblies. 
32/ 

This is the General Electric facility at Morris, Illinois.-

The former Nuclear Fuel Services' ("NFS") reprocessing plant 

at West Valley is now licensed and operating as an independent 

spent fuel storage installation. NFS has announced its 

withdrawal, however, from the reprocessing business and is 

no longer receiving spent £uel from utilities for extended 
33/ e storage.-

--

27. Applicant has exhausted all of the storage 

space at the General Electric Morris facility which it has 
34/ 

contracted for.- It is unlikely that additional permanent 

storage space at this facility can be obtained. General 

Electric Morris currently only accepts fuel for permanent 

storage from utilities with which it has entered into 

31/ O'Connor, Tr. 170. 

32/ Pickens, prepared testimony at p.8, following Tr. 94; 
O'Connor, Tr. 127. 

33/ O'Connor, prepared testimony at p.3, following Tr. 117; 
O'Connor, Tr. 125. 

34/ Pickens, prepared testimony at p.8, following Tr. 94. 
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~/ 
reprocessing agreements. Applicant is not a party to any 

36/ 
of these agreements.~ General Electric will. accept spent 

fuel assemblies from Applicant for a short period of time, 

but would expect Applicant to take the spent fuel assemblies 
37/ 

back.~ Moreover, transshipment from Dresden to General 

Electric Morris would utilize a shipping technique requiring 

lengthy delays to re~establish FCDC for Dresden Units 2 and 
38/ 

3.~ 

28. There are no federally owned or operated AFR 
39/ 

faqilities at this time.~ No legislation authorizing 

federal AFR's and appropriating funds for this purpose has 

been enacted by Congress. Any federal AFR would require the 

preparation of an environmental impact statement and li-
40/ 

censing by the NRC.~ 

29. Another alternative is for Applicant to 

construct and operate a centrally located AFR facility to 

service its nuclear generating stations. However, such a 

facility suffers from a cost-disadvantage with respect to 

l .... ~/ Pickens, prepared testimony at p.8, following Tr. 94; 
O'Connor, Tr. 171. 

36/ Pickens, prepared testimony at p.8, following Tr. 94; 
O'Connor, Tr. 171, 174. 

1]_/ Pickens, Tr. 96. 

38/ Pickens, Tr. 99. 

39/ O'Connor, prepared testimony at p.4, following Tr. 117; 
Pickens, Tr. 98. . . . 

40/ Pickens, prepared testi:mOny at p.8, following Tr. 94. 
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on-site compact storage of spent fuel assemblies of over 3 
41/ 

to l.~ In addition, Applicant's witness, Mr. Pickens, 

testified that the time needed for licensing and constructing 

such a facility was estimated to be in excess of six years. 

30. Construction of on-site independent spent 

fuel storage installations at each of Applicant's stations 

would involve similar disadvantages. They are more costly 
43/ 

than spent fuel pool modifications~ and while the NRC has 

reviewed and issued letters of approval for a standard 
44/ 

~/ 

design for this type of facility,~ this letter of approval 

does not constitute a commitment on the part of the NRC to 
45/ 

license such a facility.~ 

31. Physically expanding the existing spent fuel 

storage pools for Dresden Units 2 and 3 would be extremely 
~/ 

difficult and expensive. It would involve an extremely 

complex modification to the facility which might require the 
47/ 

reactor to be shut down during construction.~ This is due 

41/ Pickens, Id. at p.8. 

~/ Pickens, Id. at pp.8-9. 

_!l/ O'Connor, prepared testimony at p.4, following Tr. 117. 

44/ O'Connor, Id. at p.4. 

45/ O'Connor, Tr. 119. 

46/ Pickens, prepared testimony at p.9, following Tr. 94. 

·47/ O'Connor, Tr. 176. 
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to the limited amount of space available and the fact that 

the spent fuel storage pools are located above ground and 
48/ 

adjacent to the reactor vessels.~ Any alteration of the 

physical characteristics of the storage pools will involve 

the additional problem of relocating the spent fuel assemblies 
49/ 

currently stored in these pools during construction.~ 

Moreover, the physical expansion of spent fuel storage pools 

would probably present an unreviewed safety question requiring 
50/ 

licensing approval by the NRC.~ 

32. Alternate rack designs considered by Applicant 

would not have increased the storage capacity of Unit 2's 

and Unit 3's spent fuel pools as much as the racks which are 
51/ 

the subject of this proceeding.~ There are no environmental, 
52/ 

economic or safety reasons to pursue other rack designs.~ 

33. Further enrichment of the uranium used in 

Dresden Units 2 and 3 nuclear reactors does not constitute 

an alternative to increasing these Units' spent fuel storage 

capacity. The extent of the burn-up of the uranium is 

~/ Pickens, prepared testimony at p.9, following Tr. 94. 

~/ Pickens, Id. at p.9. 

50/ Pickens, Id. at p.9. 

51/ Pickens, prepared testimony at p.9, following Tr. 94. 

52/ Pickens, Id. at p.9. 
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presently limited by the enrichment of the fuel currently 
~/ 

installed in the Dresden reactors. The fuel cannot be 

kept in the reactor and still have the reactor operate at 

its design rating once the reactivity margin built into the 
54/ 

fuel is exhausted.- Moreover, the NRC regulations limit 
55/ 

the amount of fuel burn-up that can be transported.-

Finally, as noted above, Unit 3 has already lost FCDC and 

Unit 2 will lose FCDC when the fuel presently in the Unit 2 

reactor is unloaded for purposes of reloading in January, 

1981, so that extended burn-up programs in the future would 
56/ 

not alleviate the need to re-establish FCDC.-

34. With respect to Board Question l(E), all of 

alternatives enumerated above, with the exception of the 

shifting of spent fuel between the spent fuel storage pools 

of Dresden Units 2 and 3, would require the issuance of 

licenses by the NRC, either to Applicant or to other persons. 

Applicant was granted authority to shift spent fuel among 

~/ 

the various pools at Dresden Station by NRC license arne,ndrnents 

numbers 34 and 31 to Facility Operating License Numbers 

~/ O'Connor, Tr. 175. 

· 54/ O'Connor, Tr. 178. 

SS/ O'Connor, Tr. 176, 179-180. 

S6/ ~ paragraph 18 supra. 

57/ Pickens, prepared testimony at p.9-10, following Tr. 
9 4; o' Connor, prepared tes.timony at p. 6, following Tr. 117. 
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58/ 
DPR-19 and DPR-25, dated January 30, 1978.~ 

35. The Board has evaluated all the alternatives 

presented in the record and finds that they are not viable 

at the present time and that there is not adequate assurance 

that any of these alternatives will become available in the 

near future. Accordingly, the Board believes that Applicant's 

proposal is reasonable and necessary if shutdown of the 

Dresden Station is to be avoided. 

B. Criticality 

36. Upon the introduction into evidence of 
59/ 

Applicant's,Licensing Report,~ the Board conducted an examina-

tion of the adequacy of the criticality analysis which had 
60/ 

been performed for the proposed storage racks.~ 

37. The proposed storage racks consist of a 

~/ Pickens, prepared testimony at p.10, following 
Tr. 94; Tr. 108. 

~/ The Licensing Report prepared by Applicant's architect 
engineer, Nuclear Services Corporation, a division of 
Quadrex ("NSC"), formed a portion of the application 

60/ 

filed in this matter; the remainder of the application 
being Applicant's answers to NRC Staff technical review 
questions, which were not introduced into evidence in 
this proceeding. Tr. 516-518. The document introduced 
as Commonwealth Edison's Ex. 1 was revision 4 of the 
Licensing Report. Subsequently, at the request of the 
Board, a revision 5 of the Licensing Report was submittted, 
showing the location of the vents'in the storage tubes 
and indicating why the vents are there. Tr. 466-467, 
497. 

James D. Gilcrest (Gilcrest) and Kin Wong (Wong) 
Tr. '467-491, 495-497, 499-500; Ron Ragan (Ragan), 
Tr. 584-597. 
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vertical array of rectangular stainless steel tubes welded 

together at the corners to form a checkerboard pattern. Fuel 

is stored within the tubes and also in the spaces formed 

between tubes as a consequence of the checkerboard pattern. 

Within each stainless steel tube are four neutron-absorbing 
61/ 

Boral plates, one-on each side.- The checkerboard arrange-

ment of tubes is different from. Applicant's Zion absorber 

racks which have a neutron absorbing tube surrounding each 
62/ 

storage position.- The minimum boron content of the boral 

plates in both the Zion racks and the Dresden racks is 
2 

.02 gm/cm • However, Dresden fuel assemblies have many less 

fuel pins and lower enrichment in each assembly than Zion 

fuel. Dresden fuel assemblies will be limited by Technical 

Specifications to less than half the U235 content authorized 
63/ 

for Zion fuel.-

3a. The proposed racks are designed to maintain 

Keff in the spent fuel pool below 0.95 for normal and 

abnormal fuel storage positions in accordance with the NRC 

61/ Commonwealth Edison Ex. 1, pp. 3-1, 3-30; 
Gilcrest, Tr. 467. 

Gilcrest, Tr. 467. See Commonwealth Edison Company· 
(Zion Station, Units 1 and 2), LBP-80-7, 11 NRC 245, 
269 (1980)' aff'd.' ALAB-616, 12 NRC (October 2, 
1980). 

Wong, Tr. 468; NRC Staff Ex. 1, Safety Evaluation 
at p. 3; Commonwealth Edison Company (Zion Station, 
Units land 2) LBP-80-7, 11 NRC 245, 295. 
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64/ 
Standard Review Plan and ANSI Standard NlB.2.- The limit 

of 0.95 is a very important criterion, since if Keff become 

equal to or greater than 1.0 in the spent fuel pool a 

criticality accident with very serious consequences could 
65/ 

result.- In fact, maintaining Keff below 1.0 is more 

important in a spent fuel pool than in a reactor since 

there are no control rods in the pool to stop the chain 
' 66/ 

reaction.-

39. It appears that actual criticality measurements 

have been done at pools at other facilities, but not at 

Dresden Units 2 and 3, although it would be possible for 
67/ 

Applicant to conduct such tests in the Dresden pools.-

40. Prior to these hearings, Applicant had made a 

commitment to the Staff to conduct ari in-pool neutron-

attenuation test of sufficient storage locations to ensure 

to a 95% confidence level that no more than 1 boral plate 

out of 32 is missing. If one plate were found missing, the 

tube location {but not the adjacent non-tube storage location 

in the checkerboard) would be blocked to prevent insertion 

~/ Commonwealth Edison Co. Ex. 1, p. 3-9; Wong, Tr. 473-
474. 

65/ Wong, Tr. 474-477~ Ragan, Tr. 586-588. 

66/ 

67/ 

Wong, Tr. 475-477. In boiling water reactors such as 
Dresden the pool water is,unborated, and while it 
might be possible to pump boron into the pool from 
a remote location, there are no existing procedures 

. to. do so.. Ragan, Tr •. 597,, 593. 

Ragan, Tr. 591-593. 
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e· 

of a fuel assembly and every tube in the pool would be 
~/ 

subjected to the neutron attenuation test. Applicant's 

Licensing Report shows that Keff would be less than 0.95 
69/ 

for one out of every thirty-two boral plates missing.-

However, the Board was concerned that if more than 1 in 32 

missing boral plates were detected, blocking the associated 

storage tube might not be a sufficient measure to maintain 
70/ 

Keff less than 0.95.- The opinion of Applicant's witnesses 

was that the decrease in reactivity due to the absence of a 

fuel assembly in the blocked storage location would be much 

more than the increase in reactivity due to the missing 
71/ 

plate.- However, no specific analysis of this situation 
72/ 

had been conducted.- Accordingly, Applicant modified its 

commitment to the Board to provide that if more than one 

~/ 

~/ 

]J]_/ 

71/ 

72/ 

NRC Staff Ex. 1, Safety Evaluation at p. 3, Pickens,· 
prepared testimony at p. 16, following Tr. 94; Tr~ 

·227-229; Gilcrest, Tr. 483-484; Tr. 495-497. To 
achieve a 95% confidence level, 63 tubes would have to 
be checked. However, because Applicant's contract with 
the testing contractor provides that a minimum of 300 
tubes must be checked per visit by the contractor to 
the Station, a higher confidence level will be achieved. 
Pickens, Tr. 228. 

Commonwealth Edison Ex. 1, pp. 3~7' 3-27' 3-28. 

Pickens, Tr. 229. 

Wong, Tr. 484-487. 

Wong, Tr. 484. 
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missing boral plate is detected, Applicant will remove the 

racks containing such additional missing plate or plates from 

the pool. Such racks will not be replaced in the pool until 

a specific criticality analysis of the situation has been 

submitted to and approved by the NRC showing that Keff will 

not exceed 0.95. Therefore, there will be no more than one 

missing plate allowed in each pool, and that missing plate 

will have the associated tube blocked.~/ 

41. The Board finds that, with the commitment 

described, the criticality analysis performed by Applicant 

provides reasonable assurance that Keff will not exceed 0.95. 

C. Quality Assurance 

Contention 2 states: 

The Application does not show that quality 
control and quality assurance programs of Appli
cant and its contractors are adequate to assure 
that tube and rack construction and the boron-10 
loading of the Boral in the tubes will meet 
specifications. 

42. The proposed storage racks are to be fabri-

cated in two stages. The stainless steel tubes containing 

boral are manufactured by Brooks and Perkins Company of 

Livonia, Michigan. These tubes are then sent to Leckenby 

Corporation in Seattle, Washington where they are welded. 

together in a checkerboard pattern on base plates to form 

~/ Tr. 595-596. 
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the storage racks. The completed storage racks are shipped 

to Applicant's Dresden Station in Morris, Illinois for 

installation. Applicant, NSC, Brooks & Perkins and Leckenby 

all have quality assurance programs which are meant to 

ensure that the proposed storage racks when completed and 

installed meet safety related design requirements. 

43. Applicant's Quality Assurance Program meets 

the requirement of 10 CFR Part 50, Appendix B, "Quality 

Assurance Criteria for Nuclear Plants;" Se6tion III of the 

ASME Boiler and Pressure Code; ANSI Standard N45.2 - "Quality 

Assurance Program Requirements for Nuclear Power.Plants;" 

and applicable NRC Regulatory Guides.2.!/ The NRC's Office 

of Inspection and Enforcement has found that Applicant's 

Quality Assurance Program has been satisfactorily implemented 

at Dresden.2..2/ 

44. In connection with this project, Applicant's 

Quality Assurance Department and the quality control group 

in Applicant's Station Nuclear Engineering Division reviewed 

the NSC, Brooks & Perkins, and Leckenby quality assurance 

76/ 
manuals and found them to be acceptable.~ 

74/ 

76/ 

Prepared testimony of Walter J. Shewski (Shewski) at p. 2, 
following Tr. 239; supplemental testimony of William L. 
Belke (Belke) at p. 2, following Tr. 422; Belke, Tr. 429-
30. 

Belke, supplemental testimony at p. 3, following 
Tr. 422; Belke, Tr. 424. 

Shewski ·,. prepared tes.tirilony. at p. 3, fell.Owing 
Tr. 239; Shewski, Tr. 240-41. 
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45. The Quality Assurance Programs of Applicant, 

NSC, Brooks. & Perkins, and Leckenby are designed to achieve 

two basic objectives: (1) assure the materials and processes 

used in fabrication of the racks will meet safety related 

design requirements, and (2) assure the quality and correct

ness of the manufacturing process.7..2/ 

46. To achieve the first objective, the boron 

carbide, aluminum sheet, aluminum powder and stainless steel 

materials to be used in the neutron absorbing tubes are 

certified by the suppliers of these materials as meeting 

applicable American ·society for Testing and Materials 

( "ASTM") . standards as required by the procurement specif i-

cations. The certification documents, which are traceable 

to specific lot numbers of the supplied materials, are 

supplied to Brooks & Perkins. Brooks & Perkins Quality 

Assurance personnel review the certification documents to 

ensure that the materials conform with the procurement 

specifications. Additionally, Brooks & Perkins audits the 

supplier of the boron carbide to ensure its certifications 

are acceptable.~/ 

47. The Brooks & Perkins certification review and 

verification are documented in a "Nuclear Material Review 

Report" prepared by Brooks & Perkins Quality Assurance 

77/ Shewski, prepared testimony at p.5, following Tr. 239; 
Belke, supplemental testimony at-p.2,··following Tr. 422. 

Shewski, prepared testimony at p.6, following Tr. 239. 
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personnel and forwarded to NSC. NSC is required to review 

this report and ascertain whether the certification docu-

ments and Brooks & Perkins' review thereof are acceptable. 

The materials are released by NSC to Brooks & Perkins for 
79/ 

fabrication into tubes only when such a finding is made.~ 

48. Several procedures are utilized to assure 

quality in the manufacturing process. With respect to the 

fabrication of the boral plates which are eventually inserted 

between the walls of the tubes, all plates are inspected for 

proper thickness at six locations. In addition, a sample is 

taken from each end of the boral plates, and 10% of those 

samples are analyzed for boron content either chemically or 

by neutron attenuation measurement. This process ensures 

that the neutron absorbing quality of the boron carbide has 

not been altered during the course of the manufacturing 
.§.QI 

process. 

49. In another fabrication process at Brooks & 

Perkins, stainless steel plates are folded and then welded 

to form the inner and outer walls of the storage tubes. The 

boral plates are then inserted between the walls of the tubes. 

The inner and outer full length seam welds of each tube 

are visually inspected for defects by Brooks & Perkins 

79/ Shewski, Id. at p.6. 

80/ Shewski, Id. at. p.7. 

-23-



--

Quality Control personnel. In addition, dye penetrant 

inspections are performed on 10% of the outer tube seam 

welds. The completed tube assembly containing the boral 

plates is then given an inside and outside visual and 

dimension tolerance check. Furthermore, 10% of the final 

tubes are given a full length check using a simulated fuel 

element to verify straightness and proper ·clearances and 
81/ 

ensure no binding occurs. 

50. Brooks & Perkins utilizes a new computerized 

system to check chemical analysis, materials, fabrication, 

and personal inspection activities to verify the acceptability 

of the boral sheets, other tube materials and the identifi-

cation of each tube. Only where these quality related 

aspects of a tube are found to be acceptabl~ is each specific 
82/ 

tube approved by computer printout.~ However, even following 

·its own approval Brooks & Perkins is required to forward 

data, inspection and weld reports to NSC for review and 
~/ 

acceptance. Only upon a determination by NSC that the 

Brooks & Perkins quality requirements have been complied 

with and that design and fabrication requirements have been 

met are tubes released for shipment to Leckenby for rack 
84/ 

fabrication.-

81/ Shewski, prepared testimony at p.7, following Tr. 239. 

g; Shewski, Id. at pp. 7-8. 

937 · Shewski, Id. at p.8. 

~/ Shewski, Id. at p. 8. 
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51. Leckenby has its own quality assurance 

inspection and review during the fabrication of the tubes 

into storage racks. The data sheets and weld reports 

documenting these activities are reviewed by NSC. NSC 

will release the completed racks.for shipment to Applicant's 

Dresden Station when it has determined through its inspections 

and documentation review that the racks' design, fabrication 
85/ 

and quality requirements are acceptable.~ 

52. As a final test, upon receipt of the storage 

. racks at the Dresden Station and their immersion in the 

pools a neutron attenuation test will be conducted on a 

sampling of storage tubes to confirm the presence of boral 

plates in the tubes. Applicant's commitment in the event 

missing boral plates are detected, has previously been 
86/ 

described.~ 

53. To ensure that the fabrication processes 

described above are being carried out in accordance with 

quality assurance requirements, there is a comprehensive 

system of audits. Applicant, NSC, Brooks & Perkins, and 

Leckenby are all required by 10 CFR Part 50, Appendix B, 
87/ 

Criterion XVIII to conduct self-audits on a periodic basis.~ 

In addition, Applicant has hired NSC to perform audits, surveillances 

85/ Shewski, prepared testimony at p.8, following Tr. 239. 

!§./ See paragraph 40, supra. 

~ 87/ Shewski, Tr. 245. 
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and inspections of Brooks & Perkins and Leckenby during 
88/ 

fabrication of the racks.~ Applicant itself conducts 

audits and surveillances of NSC, Brooks & Perkins and 
89/ 

Leckenby.-.- The NRC, of course, has the authority to audit 
90/ 

Applicant, NSC, Brooks & Perkins or Leckenby.~ 

54. In connection with this proceeding, a number 

of quality assurance terms were defined. An "audit" is a 

function that is done in accordance with specific formally 

approved checklist questions. A "surveillance" is a review 

on a continuing basis of activities without a formal check-

list. "Inspections" refer to those specific detailed inspec-

tions required under contract during and after fabrication 
91/ 

to establish that items are acceptably built.~ Audit 

checklists can be standard lists or they can be specifically 
92/ 

tailored to fit the activities being audited.~ Where 

audits disclose deficiencies, these deficiencies are classified 

in the audit reports as "findings," "observations" or 

"comments." "Findings" are generally violations of some 

rule, whether it is one of the 18 criteria of 10 CFR Part 50, 

~/ Shewski, prepared testimony at p. 3, following Tr. 239, 
Shewski, Tr. 256, 257. See Board Exhibit 1. 

89/ Shewski, prepared testimony at p. 3, following Tr. 239; 
Shewski, Tr. 244-45, 325. 

90/ Shewski, Tr. 254-55, 331-32. 

91/ Shewski, Tr. 321; 314. 

~/ Shewski, Tr. 313. 
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Appendix B, or a commitment. "Observations" are considered 

less severe than "findings" and generally cover items that 

are implemented for the most part, but not completely. 
93/ 

"Comments" are nonenforceable suggestions.-

55. When one of Applicant's audits discloses 

either a finding or an observation, the audited firm must 

respond indicating the corrective action and a commitment 

to a date by which it will be accomplished~ Shortly after 

that commitment date Applicant conducts a follow-up audit 

to confirm that the corrective action is completed satis-
94/ 

factorily.- Applicant's Manager of Quality Assurance 

maintains a list of findings and observations which remain 

open and that list is updated monthly and included in a 
~/ 

report to Applicant's upper management. Applicant main-

tains a system of filing in which audit checklists, the 

responses from the audited firms, and the associated close 
96/ 

out reports are maintained.-

56. If a deficiency is detected during a sur-

veillance a deficiency letter is written in a matter of two 

or three days. Within two weeks, an audit including that 

221 Shewski, Tr. 301-310. 

94/ Shewski, Tr. 310-311, 315. 

95/ Shewski, Tr. 312-313. 

2-§./ Shewski, Tr. 315-316, 311-312. 
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item must be conducted.22/ 

57. In general, audits, surveillances and inspe

ctions are not done on an unannounced or surprise basis.~/ 

However, the system of audits, surveillances and inspections 

is sufficient to preclude circumvention of requirements and 

procedures.~/ 

58. As noted above, NSC has been hired to perform 

audits, surveillances and inspections during manufacturing 

work by Brooks & Perkins and Leckenby. Applicant conducts 

audits of NSC's quality assurance activities, including 

review of NSC audit reports, to ensure that NSC's audits 

are performed in accordance with NSC's quali~y assurance 

programs. Deficiencies found by NSC which cannot be resolved 

with Brooks & Perkins or Leckenby are reported promptly 

to Applicant for corrective action.lOO/ 

59. The testimony addressed a number of techni-

cal problems which arose during fabrication of the Dresden 

racks. These items are described below. 

60. During the fabrication of ·the first Dresden 

storage rack it was discovered that as the full length welds 

r!_I Shewski, Tr. 314. 

2!/ Shewski, Tr. 326-28. 

99/ Shewski, Tr. 331. 

100/ Shewski, prepared testimony at pp.3-4,, following Tr. 239; 
Shewski, Tr. · 244-4·5, 247-249, 254. 

-28-



--

used to join the tubes cooled they would shrink slightly and 

cause the array of tubes to bend. After the fourth row of 

tubes were welded on to the rack Leckenby notified NSC that 
101/ 

the rack was askew by approximately 1/16".--- Applicant, 

NSC and Leckenby satisfactorily resolved this problem by 

flipping the racks after the welding of each row of tubes 
102/ 

was completed.--- This allowed the bow of each subsequent 

row to counteract the bow from the previous row. NSC 

calculated the amount of bow each row added using this 

welding technique and showed that the bowing was within 
103/ 

allowable tolerances.--- A mandrel test is utilized 

after completion of each rack to confirm that rack bowing 

has not interfered with individual storage location dimensions 
104/ 

as part of the final inspection of the rack.---

61. Applicant also encountered a problem with the 

accumulation of pitch spacing tolerances. Leckenby reported 

to NSC on completion of the first rack that although the 

101/ Pickens, prepared testimony at p.14, following 
Tr. 94; Pickens, Tr. 200. 

102/ Pickens, Tr. 200-201, 223-224. 

103/ Pickens, prepared testimony at pp.14-15, following 
Tr. 94; Pickens, Tr. 201, 224-226; Gilcrest, Tr. 702-
705. 

104/ Gilcrest, Tr. 702-705; Pickens, Tr. 224-225. 
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minimum average center to center spacing was within 

allowable tolerances, there was an unanticipated systematic 

effect which caused the overall dimensions of the rack to be 

slightly smaller than that called for by the specifica-

tions. This occurred because as the corner to corner welds 

cooled, they shrank slightly and tended to pull the rack 

together into a more dense configuration than called for by 

the specifications. Specifications had called for pitch 

spacing at 6.3"2:_ 0.060" non-accumulative. Due to the weld 

shrinkage effect, the rack was 25 mils shorter in one 

lateral dimension than called for in the original design. 1051 

In response NSC performed a criticality analysis in which 

the center to center spacings were all assumed to decrease 

to 6.24'' (6.3"- 0.060") and demonstrated that even such a 

rack, which would shrink a maximum of .78" on a row con-

taining 13 storage spaces, would satisfy all criticality 

requirements (Keff less than 0.95) and that such a rack 

could still be used. This reanalysis is reflected in 

NSC's Licensing Report received into evidence as Common-

wealth Edison Exhibit 1. In addition, Leckenby has in

itiated tooling changes to better control pitch spacing. 1 0 6/ 

105/ Pickens, prepared testimony at p.15, following Tr. 94; 
Pickens, Tr. 202-203. 

106/ Pickens, prepared testimony at pp.15-16, following 
Tr. 94; Pickens, Tr. 203, 226-27. 
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62. Problems also have arisen at Brooks & Perkins 

due to the loss of proper identification of boral stock 

during the rolling and stamping of boral sheets. Loss of 

identification has been due to the deformation of identi-

fication marking occasioned by the fabrication process. 

Also, documentation establishing the acceptability of 

neutron attenuation properties for some plates has been 

lost after the boral plates had been inserted into the tube 

In the first case, identification was reestablished by 

subjecting the boral plates to a neutron attenuation test at 

the University of Michigan's reactor. In the second case, 

due to the physical impossibility of performing the test on 

completed tubes at the University of Michigan's reactor, 

Brooks & Perkins contracted National Nuclear Corporation to 
107/ 

perform a neutron attenuation test.--- Brooks & Perkins new 

computerized system will help resolve these identification 

problems. Moreover, NSC inspects the documentation to 

ensure each tube has adequate boral content prior to every 

shipment to Leckenby from Brooks & Perkins. No tubes have 

been shipped to or accepted by Leckenby that contained 
108/ 

inadequate boral.---

63. In addition to the fabrication problems des-

cribed above, there have been a number of deficiencies in 

107/ Pickens, prepared testimony at PP• 13-14, following 
Tr. 94; Pickens, Tr~-219-223; 

108/ Pickens, Tr. 192-195. -
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the implementation of the quality assurance programs for the 

Dresden storage racks. 

64. The Dresden storage racks were initially 

designated "non-safety related" and NSC's purchase order 

was written accordingly. Late in 1977 Applicant upgraded 

the project to safety-related. Although NSC was verbally 

notified at that time of this change, Applicant failed to 

amend the NSC purchase order to reflect the storage racks 

safety-related status until October 1980. This documentation 

error did not compromise the quality of the tubes' and 

racks' fabrication, since all work at NSC was done in 

accordance with their Quality Assurance Program. Both 

Brooks & Perkins' and Leckenby's contract were from the very 

beginning properly identified as safety-related and had all 

the approved Quality Assurance Programs listed. All work 

done by Brooks & Perkins and Leckenby has been in accordance 
. 109/ 

with their own Quality Assurance Programs.~-

65. Several quality assurance-related documents 

produced by Applicant during discovery were introduced into 

evidence in this proceeding by Intervenor. Intervenor's 

Exhibit 2 is a "Trip Report" dated September 2, 1980, indi-

eating that NSC rejected two tubes at Brooks & Perkins' 

109/ Pickens, prepared testimony at pp.11-12, following 
Tr. 94; Pickens, Tr. 185-190, 234. 
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plant because they failed to contain adequate boral content. 

This document does not challenge the adequacy of Applicant's 

quality assurance program. As noted earlier, NSC is re-

quired to conduct a review of the tubes prior to shipment to 

protect against shipping tubes with inadequate boral. This 

document illustrates the operation of this procedure. No 

tubes have been shipped to or accepted by Leckenby that con

tained inadequate boral.llO/ 

66. Intervenor's Exhibit 3 is an NSC audit report 

dated December 26, 1979, reflecting the results of an NSC 

audit of Brooks & Perkins on December 12 and 13, 1979.lll/ 

Intervenor's Exhibit 3B, which consists of the close~out 

documents in this audit, shows that all of the deficiencies 

noted were corrected, where correction was necessary. 112 / 

67. Intervenor's Exhibit 4 is an audit report 

dated September 18, 1980, reflecting an audit by Applicant 

110/ Pickens, Tr. 192-194; Gilcrest, Tr. 510; see also 
~62, supra. 

111/ Intervenor's Ex. 3; Pickens, Tr. 195-200; 
Gilcrest, Tr. 511-512. 

112/ Intervenor's Ex. 3B was supplied by Applicant on 
December 11, 1980 to complete the evidentiary record 
pursuant to stipulation. See Tr. 511-512. It consists 
of a response to the NSC audit by Brooks & Perkins 
dated January 31, 1980, an evaluation of the Brooks & 
Perkins response by NSC dated March 13, 1980, and a 
cover letter from NSC to Applicant forwarding these 
documents dated April 28, 1980. 
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of Brooks & Perkins on September ll and 12, 1980, and 
113/ 

the associated audit checklist.~- All deficiencies 
114/ 

identified have been closed out satisfactorily.~ 

68. Intervenor's Exhibit 5 is an audit report 

dated September, l980 reflecting an audit by Applicant of 

NSC which took place on September 17-18, 1980, together with 

the related ~lose-out documents. This audit resulted in 

eight findings, four observations and one comment. One of 

the findings (Finding 7) was that NSC had not conducted an 

internal audit in 1979 for the Dresden and Zion storage rack 

projects. An internal audit was complet~d at NSC in Sep-

tember 1980, and in response to Applicant's Finding an 
115/ 

internal audit plan was developed for the future.~- One 

of the observations (Observation 4) was that NSC had not 

performed an audit of Leckenby during 1980. However, since 

the fabrication of Dresden racks at Leckenby began on April 10, 

1980, and NSC conducted an audit of Leckenby in October 

1980, the period of concern is six months. Applicant 

audited Leckenby on March 14, 1980, just prior to the start 

of fabrication; a follow-up of that audit was conducted in 

May 1980; and a new audit by Applicant was conducted.in 

113/ Intervenor's Ex. 4; Pickens, Tr. 214; Shewski, 
Tr. 280-286. The follow up documents for this audit 
are not included in the record. 

114/ Shewski, Tr. 323-324. 

115/ Intervenor's Ex. 5; Shewski, Tr. 261-270, 278-279. 
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September 1980. Moreover, during the period from April to 

October 1980, NSC did three surveillances and four inspections 

of Leckenby. For this reason NSC's failure to conduct an 

audit of Leckenby during the period from April 10 to October 
116/ 

1980 did not compromise the quality of the racks.~-

69. Intervenor's Exhibit 6 is an audit report and 

associated close-out documents reflecting an audit by 

Applicant of Leckenby on September 24 and 25, 1980. The 

close-out documents show that these deficiencies were 
117/ 

corrected in a timely manner.~- Intervenor's Exhibit 7 is 

another audit by Applicant concerning Leckenby dated March 

13, 1980, with associated close-out documents. The March 13 
118/ 

audit resulted in one finding and two observations.~-

Intervenor's Exhibit 10 is an NRC audit of Leckenby 

conducted on March 17-20, 1980 which identified many 

deficiencies in Leckenby's operations. However, this NRC 

audit does not cast doubt on Applicant's audit conducted 

the previous week since Applicant audited only its own 

project and none of the deficiencies identified by the 
119/ 

NRC related to the Dresden project.~-

70. In response to the NRC audit, Leckenby 

"116/ Intervenor's Ex. 5; Shewski, Tr. 317-323. 

117/ Intervenor's Ex. 6; Shewski, Tr. 286-289. 

118/ Intervenor's Ex. 7; Shewski, Tr. 289-290. 

119/ Intervenor's Ex. 10; Shewski, Tr. 332-337; Board 
Ex. 3 (Leckenby contract), Tr. 715-716. 
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hired Olympic Engineering Corporation to conduct an internal 

audit and make recommendations to improve Leckenby's 

quality assurance program. 1201 By reviewing Leckenby's 

files, Applicant's auditors learned of the deficiencies 

identified by Olympic Engineering in Leckenby's program 

and assured that they were corrected properly. 1211 

71. Brooks & Perkins conducted an internal audit 

on June 11, 1980. Applicant's auditors review such internal 

audits and satisfy themselves that all deficiencies have 

been satisfactorily closed out. The findings identified in 

the Brooks & Perkins audit were readily corrected and did 

not affect the quality of the end product, which was thoroughly 

. d 122/ inspecte .--

72. The Board has carefully reviewed the quality 

. . 123/ 
assurance documents introduced by Intervenor.-- The 

deficiencies reflected in these documents have been satisfactorily 

closed out. 124 / Deficiencies in the implementation of quality 

120/ The Olympic Engineering recommendations were contained 
in a document marked for identification as Intervenor's 
Ex. 8, which was not admitted into evidence due to its 
hearsay nature. Tr. 296. 

121/ Shewski, Tr. 296-298. 

122/ Shewski, Tr. 580-583. The Brooks & Perkins internal 
audit was not introduced into evidence. 

123/ Intervenor's Ex. Nos. 4, 5, 6, 7; Shewski, Tr. 281-86, 
286-88, 289-90, 579-83. 

124/ Shewski, Tr. 323-. · 
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of quality assurance programs for safety-rel~ted projects 

are not unusual. Applicant's witness, 'Mr. Shewski, testified 

that deficiencies are expected and that more will be generated 

in the future. 125/ All deficiencies must be corrected 

promptly, but the record shows that this is being done for 

the Dresden storage racks. 1261 The deficiencies described 

in the record are not so severe or numerous as to indicate an 

inadequacy in Quality Assurance. Rather they reflect the 

normal operation of an extensive system of inspections and 

surveillances and audits which ensures the quality of the 

completed racks. 1271 

73. · The Board finds that the Quality Assurance 

and Quality Control Procedures described by Applicant and 

Staff will ensure that tube and rack construction and the 

boron 10 loading of the boral in the tubes will meet speci-

fications. 

Contention No. 3 states: 

The Application does not demonstrate that rack and 
tube packaging, transportation, and receipt 
inspections are adequate to prevent and detect 
transportation damage. 

74. Brooks & Perkins initially utilized a transpor-

tation procedure which required the tubes to be packaged 

125/ Shewski, Tr. 330-31. 

126/ Shewski, Tr. 306-307, 310-313, 324. 

127/ Shewski, Tr. 325. 
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in heavy corrugated boxing. Each box contained four tubes 

and the tubes were separated from each other by cardboard 

separators. Each box was individually banded and then banded 

with other boxes onto a wooden skid. Each skid held six 

boxes, two across and two high. These package units were 

then loaded into a closed trailer. Two package units were 

located along each wall of the trailer with bracing placed 
128/ 

between the adjacent wood skids to prevent sliding.~-

75. At some unknown point in the transit of the 

first two shipments of tubes which Brooks & Perkins sent to 

Leckenby in early August, 1979, as the truck was negotiating 

a turn, the boxes on one side of the trailer moved towards · 
. 129/ 

the center of the truck and tipped over.~- This occurred 

because, while the skids were not allowed to slide, the 

banding of the boxes was not sufficiently tight to prevent 

slippage of the boxes. 

76~ Brooks & Perkins' transportation procedure 

was subsequently modified in September, 1979. The skids 

were then placed in a two skid long, two skid wide configuration 

down the center line of the truck and then banded together 

128/ Pickins, prepared testimony at p.17, following Tr. 94. 

129/ Shewski, prepared testimony at p.10, following Tr. 239; 
Pickens, prepared testimony at p.17, following Tr. 94; 
Pickens, Tr. 397. 
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into place. This provides a broader base and a larger mass 

to prevent sliding of the skids. The additional banding 
130/ 

prevented shifting of the boxes while it was in effect.~-

77. Brooks & Perkins adopted its present transpor-
131/ 

tation procedure in January, 1980.~- Now each heavy duty 

corrugated box contains eight tubes and is banded individually 

and then banded together three high to a wooden skid. These 

package units are loaded so as to have two such units butt 

against a front restraint on the truck bed and the next row 

of two package units butt solidly to the skids of the first 

row of fuel tube packages. On the truck, each row of two 

skids are braced and held down by tie-downs to the truck to 

prevent· shifting and weather protected with visquine and 
132/, 

canvas covering during transit.~- As of mid September, 

1980, 1,579 Dresden tubes have been shipped involving 9 ship-

ments pursuant to this modified procedure and no transportation 
133/ 

damage has occurred.~-

78. Upon receipt by Leckenby, each shipment is 

fully inspected by Leckenby Quality Control personnel to 

130/ Pickens, prepared testimony at p.18, following Tr. 94. 

131/ Pickens, prepared testimony at p.18, following Tr. 94. 

132/ Shewski, prepared testimony at p.11, following Tr. 239. 

133/ Shewski, prepared testimony at p.11, following Tr. 239; 
Pickens, Tr. 398. 
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134/ 
detect any transportation damage.-- With respect to the 

transportation incident noted above, Leckenby and Applicant 

inspected the boxes containing the tubes for damage and 

wherever damage was suspected identified the tubes and had 

them shipped back to Brooks & Perkins for inspection and 

acceptance. Eighty tubes were so identified and sent 

back to Brooks & Perkins for re-inspection. Of the eighty 

tubes only three required minor rework and these subsequently 

passed inspection. Tubes which were not shipped back to 

Brooks & Perkins were put through the normal receiving inspec-

tion at Leckenby. None of these tubes failed to pass 
135/ 

inspection.--

79. Leckenby uses special packaging, loading, 

tie-down and bracing methods to prevent damage to the fuel 

racks during shipment to Dresden. Each rack is mounted 

for handling and shipment on a specially designed heavy 

steel frame padded with rubber on the rack supporting 

surf aces to distribute the loading and provide protection 

from the metal frame. The fuel rack is firmly butted 

against the steel shipping and handling frame, tied to the 

frame with threaded tie rods around and over the fuel 

storage racks to prevent forward shifting of the racks and 

weather protected with visquine and canvas covering during 

134/ Shewski, prepared testimony at p.11, following Tr. 239. 

135/ Pickens, prepared testimony at p.18-19, following Tr. 
94. 
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transit. On the truck the frame holding the fuel rack is 

placed against the front restraint of the truck bed and is 

blocked and braced and chained down to the truck to prevent 

forward or side movement during transit and to hold the 

steel frame with the fuel rack to the truck bed. Shipments 

are made using dedicated tractor-trailer units and instructions 

are given to each driver relative to the precautions and 

requirements of the shipment before Leckenby releases the 
136/ 

truck.--

80. When the new racks arrive at Dresden, they 

undergo a preliminary visual inspection by storeroom per-

sonnel prior to unloading to verify that no damage occurred 

during handling and shipment. The storeroom personnel 

document their findings in a Receiving Inspection Notice 
137/ 

which is forwarded to the Station Quality Control Department. 

81. Quality Control personnel will in turn perform 
138/ 

a Quality Receipt Inspection.-- This inspection will 

include a visual inspection of the accessible welds by a 

certified Level II inspector. The documents accompanying 

the new racks will be reviewed to ensure that the racks 

conform to all applicable specifications and standards and 

136/ Shewski, prepared testimony at p.12, following Tr. 239. 

137/ Ragan, prepared testimony at p.2, following Tr. 412. 

138/ Ragan, Id. at p.2; Shewski, prepared testimony at p.9, 
following Tr. 239. 
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that all required weld examinations, chemical, and physical 
139/ 

tests have been completed.~-

82. Written receipt procedures by which to conduct 
140/ 

the Quality Receipt Inspection are currently being formulated.~-

These written quality receipt procedures will satisfy the 
141/ 

requirements of ANSI Standard N45.2.~-

83. Once the receipt inspection is completed, 

· both the Receiving Inspection Notice and Quality Receipt 

Inspection will be forwarded to Applicant's Quality Assurance 

Department for review and approval. The Quality Assurance 

Department is located at Dresden Station but is autonomous 

of station management. The storekeeper can release the 

racks for installation only upon the.approval of Quality 
142/ 

Assurance. 

84. Each storage l.ocation of a rack will be 

subjected to a drag test prior to the rack's installation in 
143/ 

a spent fuel storage pool.~- A dummy fuel assembly of 

139/ Ragan, Id. at 2-3, following Tr. 412. 

140/ Shewski, Tr. 405, 578; Pickens, Tr. 397; Ragan, Tr. 
414-15. 

141/ Shewski, Tr. 407-08. 

142/ Ragan, prepared testimony at p.3, following Tr. 412. 

143/ Ragan, Id. at p.3. 
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dimensions identical to those in use will be inserted and 

withdrawn from each storage location. If the drag exceeds 

50 pounds, indicating a physical defect in the contours of a 

tube, the storage location will be plugged by welding straps 

across the top, which will still allow circulation of 

cooling water through that location. 144/ 

85. To date four racks have arrived at Dresden.!12/ 

Since written receipt procedures for the Quality Receipt 

Inspection are not currently available, quality receipt 

inspections have not taken place. 146/ These racks have 

been segregated and stored on the site premises by storeroom 

personnel in accordance with the instructions of SNED and 

pursuant to the written temporary hold area procedure 

applied to all safety related types of equipment.1 47 / 

Storeroom personnel are responsible for periodically verifying 

the condition of the racks and the areas they are stored 

in.148/ These racks are on hold by Quality Assurance and 

cannot be moved or used until after a quality receipt 

144/ Gilcrest, Tr. 705; Ragan, prepared testimony at p. 3, 
following Tr. 412. 

145/ Pickens, Tr. 391; Ragan, prepared testimony at p.5, 
following Tr. 412. 

146/ Ragan, prepared testimony at p.5, following Tr. 412; 
Shewski, Tr. 405. 

147/ Pickens, Tr. 392; Shewski, Tr. 405, 408, 578-580; Ragan, 
Tr. 414-15. 

148/ Ragan, Tr. 415. 
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inspection has been done and Quality Assurance has released 
149/ 

them.~- No additional racks will arrive at Dresden 

Station prior to completion of the written quality receipt 
150/ 

inspection procedure.~-

86. The remaining racks may not be shipped directly 

from Leckenby to Dresden due to inadequate storage capacity 
151/ 

at the Station.~- Applicant is currently investigating 

the possibility of storing the racks inside a warehouse in 
152/ 

the vicinity of either the station or Leckenby.~ There 

are no written storage procedures for interim off-site 
153/ 

storage.~- Written procedures for such storage are 

unnecessary since the racks would still have to go through a 
154/ 

quality receipt inspection at Dresden.~-

87. The Board believes Applicant has adequately 

documented the packaging, transportation, storage and 

receipt procedures which have been implemented to prevent 

and detect transportation damage. Based on all of the 

foregoing evidence the Board finds that those procedures and 

inspections are adequate to prevent and detect transportation 

damage, and that the issues raised by Intervenor's Contention 

3 have been satisfactorily addressed. 

149/ Shewski, Tr. 405, 408-409. 

150/ Pickens, Tr. 394. 

151/ Pickens, Tr. 394. 

152/ Pickens, Tr. 394-395. 

153/ Pickens, Tr. 393. 

154/ Pickens, Tr. 396. 
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E. Corrosion 

Contention 7 states: 

The Application does not adequately assess the 
possibility of general corrosion and galvanic 
corrosion in the racks, in that: 

A. The life expectancy of the Boral 
tubes is unsubstantiated. 

B. Swelling of the Boral in the tubes 
and its effect on removal of fuel 
assemblies have not been analyzed. 

c. The corrosion surveillance program 
will not assure detection of corro
sion in the racks because the 
samples to be inspected will not 
be representative of the actual tubes 
in the racks, because the sample 
environment will not represent pool 
conditions in and near the racks, 
and because the program does not 
require a dummy fuel test shortly 
before placement of fuel in each tube. 

D. There is no plan for steps to be taken 
should corrosion be discovered in the 
racks. 

Contention 8 states: 

The Applicant should develop criteria for the 
racks defining when their use to store fuel 
would be proscribed. These criteria should be 
the acceptable amount of corrosion, limits 
on dimensional changes and strength tolerance. 

88. The proposed storage racks consist of a 

vertical array of rectangular stainless steel tubes welded 

together at the corners to form a checkerboard pattern. 

Within each stainless steel tube are four neutron-absorbing 

boral plates, one on each side. On each side of each tube, 
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near the top, is a 1/4-inch wide vent hole which penetrates 

the inside stainless steel sheath. In addition, the stain-

less steel inner and outer sheaths of the tube are not 

welded together at the bottom corners of each tube so that 

water may enter the tube at the bottom corners and through 

the holes at the top and come into contact with the boral 

materia1. 155/ Boral is a product manufactured by Brooks & 

Perkins, Inc. which consists of boron carbide (B 4C) particles 

embedded in a matrix of commercially pure (1100) aluminum 

formed into a plate and clad with 1100 aluminum on both 

sides. 1 56/ 

89. The expert testimony presented by Applicant 

and by the NRC Staff establishes that the life expectancy of 

the boral plates and stainless steel tubes encapsulating the 

plates is well in excess of 40 years. 1 57/ 

90. The estimated life expectancy stated above 

assumes that the present high water purity in the Dresden 

spent fuel pools is maintained. 158/ Contamination of the 

155/ [This citation to be completed at a later date will be 
to Commonwealth Edison Ex. 2 (Licensing Report, Rev. 5): 
Draley, Tr. 359: Gilcrest Tr. 467.] 

156/ Testimony of J. E. Draley (Draley) at p. 2, following 
Tr. 341. 

157/ Draley, prepared testimony at p. 5 following Tr. 341; 
supplemental testimony of John P. Weeks (Weeks) at 
pp. 1-2, following Tr. 434. 

158/ Draley, prepared testimony at p. 3, following Tr. 341, 
Tr. 345-348, 372, 375-377; Weeks, prepared testimony at 
p. 2, following Tr. 434. Weeks, Tr. 440. 
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pool water might occur through spillage or immersion of 

something containing chloride into the pool water. 159/ A 

small quantity of chloride ion would not have a· discernable 

effect on the stainless steel, but as little as 1 or 2 ppm 

in th~ water actually in contact with the boral could lead 

to the occasional formation of pits. 1601 However, such 

pitting would not lead to the loss of a significant quantity 

of boron from the boral, because the corrosion product, the 

aluminum oxide, would hold the boron carbide in place.161/ 

The effect of undue concentrations of other contaminants 

such as hydroxide ion or sulphate would be to cause the 

thickness of the aluminum oxide film on the surface of the 

boral to increase. 1621 The quality of the water in the 

pools is maintained to a high level through the operation of 

the Spent Fuel Pool Clean Up System filters and demineralizers 

which would remove such contaminants. 1631 In addition water 

quality is checked regularly and there have not been extended 

159/ Draley, Tr. 347 .. 

160/ Draley, Tr. 347, 352-3. 

161/ Draley, Tr. 372; Weeks, Attachment to Supplemental 
Testimony, BNL-NUREG-25582, "Corrosion Consideration in 
the Use of Boral in Spent Fuel Storage Pool Racks," at 
pp. 2-3, 4, 6, following Tr. 434. 

162/ Draley, Tr. 352-3. 

163/ Draley, Tr. 379; Adam, prepared testimony at pp. 2-7, 
following Tr. 550; Scott Paul McDonald, Tr. 706-708; 
Commonwealth Edison Ex. 1, Table 3.7-1; Weeks, Tr. 442~ 
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periods of loss of water quality. 164 / 

91. No swelling of the boral plates within the 

stainless steel tubes is anticipated.165/ Two theoretical 

processes have been identified that could lead to swelling 

of the boral within the tubes, but for the reasons stated 

below, this should not occur. First, if the quality of the 

boral is poor so that there is porosity, there could be a 

path for permeability of the core material by water. 

It would then be possible for reaction of this water 

with the aluminum at some internal place to produce 

hydrogen gas in quantities sufficient to expand the boral, 

as by the formation of an internal blister. However, this 

type of swelling should be self-limiting, since expansion 

of the blister should deform the plate enough to allow 

release of the hydrogen pressure.166/ Moreover, such swelling 

would be local in nature, related to some unexpected defect 

in the boral. 1671 Because of universally good experience 

164/ Adam, prepared testimony at p. 6, following Tr. 550; 
Draley, prepared testimony at p. 9, following 
Tr. 341; Draley, Tr. 376-77, 379-90. 

165/ Weeks, prepared testiony at p. 2, following Tr. 434. 

166/ Draley, prepared testimony at pp. 5-7, and 
Attachment 5, following Tr. 341. 

167/ Draley, prepared testimony at p. 6, following 
Tr. 341, Tr. 354-5. 
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with commercial grade Baral, no swelling of this type is 
168/ 

expected in the Dresden pools.~-

92. A second mechanism by which swelling of the 

boral could occur within the stainless steel tubes, would 

involve some local corrosion or pitting induced by galvanic 

interaction between the aluminum cladding of the boral and 

the stainless steel tubes. Since the solid corrosion 

product has a greater volume than that of the corroded 

metal, local swelling could result. The extent of galvanic 

corrosion is limited by the limited conductivity of the 

water, by poor electrical contact between the boral and the 

stainless steel, and by the protective oxide films forming 
169/ 

on both metals.~- The degree of perfection of the'oxide 
170/ 

determines the rate of corrosion. If through some 

unpostulated mechanism galvanic corrosion is not limited, 

the maximum swelling of the boral sheet would be .180 inch, 

calculated by converting the entire thickness of the boral 

plate to the aluminum corrosion product. This amount of 

swelling should not interfere with the normal fuel within 

.. 
168/ Draley, prepared testimony at p. 7, following 

Tr. 341. 

169/ Draley, prepared testimony at pp. 6, 7-8 
following Tr. 34l, Draley, Tr. 350-51. 

170/ Draley, Tr. 351. 

-49-



the Dresden racks. 1711 Such swelling would be local in 

nature, and the only mechanism which would lead to such 

swelling would be some unexpected defect in the boral. 172/ 

93. A third mechanism for swelling, not involving 

the swelling of boral, would be the accumulation of en-

trapped gas between the boral and the stainless steel. The 

gas would be a mixture of the air originally in the stain-

less steel tubes and hydrogen produced by the initial 

corrosion of aluminum when exposed to water. This is the 

mechanism believed to explain the swelling of some tubes in 

the spent fuel storage racks at Monticello Plant in 1978. 

It should not occur at Dresden due to the presence of vent 

holes in the tubes which will allow such gas to escape.1 73 / 

171/ Draley, prepared testimony at pp. 7-8, following Tr. 341, 
Tr. 339-340, 355-357. However, Dr. Draley noted that 
such swelling, when combined with the phenomenon of 
fuel channel bowing, could lead to a possible impedi
ment to insertion or withdrawal of a fuel assembly, 
depending on the location of the swelling. Draley, 
prepared testimony at pp. 7-8, following Tr. 341, 
Tr. 353-358. The Board at Applicant's request agreed 
to continue the evidentiary hearing to allow further -
analysis of the possible clearance problem caused by 
fuel channel bowing. Tr. 380-384. 

172/ Draley, Tr. 354-55; 357-58. 

173/ Draley, prepared testimony at p. 8, following Tr. 341; 
Draley, Tr. 358-359, 372; Weeks, supplemental testimony 
at p. 2, and attached report BNL-NUREG-25582, 11 Corrosion 
Consideration in the Use of Boral in Spent Fuel Storage 
Pool Racks, 11 following Tr. 434. 
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94. The corrosion surveillance program proposed 

by Applicant is adequate to ensure detection of corrosion 
174/ 

in the storage racks.~- The corrosion surveillance plan 

includes the installation of 18 small test samples and two 
175/ 

full-length vented tubes in each pool.~- The samples, 

which will be inspected periodically, will represent the 
176/ 

actual tubes in the racks,~- The sample environment will 
177/ 

represent spent fuel conditions in or near the racks.~-

The number of samples and planned schedule for examination 
178/ 

of the samples are adequate.~-

95. ·Any damaging corrosion processes that remotely 

might be anticipated would be slow and gradual, developing 
179/ 

over a number of years.~- For this reason there would be 

174/ Draley, prepared testimony at pp. 8-10, following 
Tr. 341; Weeks, supplemental testimony at pp. 3-4, 
following Tr. 434. 

175/ Draley, prepared testimony Attachment 6, "Neutron 
Absorber Sampling Plan-In Pool"," following Tr. 341; 
James D. Gilcrest, prepared testimony following Tr. 447, 
Gilcrest, Tr. 459-462. 

176/ Weeks, supplemental testimony at p. 3, following Tr. 434; 
Draley, prepared testimony at p. 9, following Tr. 341. 

177/ Weeks, supplemental testimony at p. 3, following Tr. 434; 
Draley, prepared testimony at pp. 9-10, following Tr. 341, 
Draley, Tr. 342, 370-71. 

178/ Draley, Tr. 362-367; Weeks, Tr. 436-439. 

179/ Weeks, supplemental testimony at p. 4, following 
Tr. 434, Weeks, Tr. 439-440; Draley, prepared 
testimony at p. 10, following Tr. 341, Draley, 
Tr. 366-8. 
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adequate time after the corrosion process is discovered to 

make plans for repairing the corrosion damage or replacing 

the corroded material without any significant risks to the 

fuel being stored or to the environment. This assumes that 

no corrosive contaminants are introduced into the pool water 

in substantial quantity. 1801 However, in view of the 

regular analysis of pool water conducted at Dresden and the 

efficiency of the spent fuel pool clean-up system, such 

contaminants would not remain undetected in the pool water 

for long periods of time. 181/ 

96. Contention 8 argues that criteria should be 

developed for the racks defining when their use to store 

fuel would be proscribed. Such criteria would need to be 

developed if the surveillance program at Dresden in combi-

nation with surveillance programs or experience at other 

reactors should indicate significant deterioration of such 

racks. However, in light of the fact that no deterioration 

is expected to occur, in view of the adequacy of the Dresden 

180/ Weeks, Tr. 440. 

181/ Draley, Tr. 379-80, 366-368; Adam, prepared testimony 
at p. 6, following Tr. 550; Scott Paul McDonald, 
Tr. 707-708; Weeks, Tr. 442. 
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surveillance program and considering that any modes of 

deterioration are not expected to be rapid, such criteria 

can appropriately be formulated if a specific problem 

182/ develops.-- It is unnecessary and impracticable to 

try to define in advance the maximum possible damage 

that the racks could withstand from an undefined range 

of hypothetical corrosion or other problems. 183/ 

182/ Weeks, supplemental testimony at pp. 4-5, following 
Tr. 434; Tr. 440-441; Draley, prepared testimony at 
p. 10, following Tr. 341; Tr. 367-368; Gilcrest, 
prepared testimony following Tr. 447; Tr. 461-462. 

183/ Weeks, Tr. 440-41; Draley, Tr. 367-68; Gilcrest, 
prepared testimony following Tr. 447; Gilcrest 
and Kin W. Wong, Tr. 459-462. 
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F. Radioactive Waste Treatment, Radiation 
Monitoring, and Health and Safety Of 
Workers At Dresden Station 

Contention 1 reads: 

The Application gives no assurance that the 
radioactive waste treatment system for the 
spent fuel pools is adequate for the pro
posed increase in spent fuel storage capa
city~ 

Contention 4 reads: 

Applicant has not provided adequate monitoring 
equipment in the spent fuel pool water to detect 
abnormal releases of radioactive materials from 
the increased numbers of spent fuel bundles. 
Absence of such monitoring and alarms could 
result in undue exposure to workers in excess 
of ALARA, specifically: 

A. There is no description of monitoring 
devices, and therefore, no assurance 
exists that workers in each pool area 
will have adequate warning of possible 
hazardous conditions. 

B. . The Applicant should demonstrate that 
the radiation monitoring equipment has 
adequate range and sensitivity to indi
cate accurately the rates and magnitudes 
of radiation releases that could occur 
in the reracked pools. 

Contention 5 reads: 

There is no assurance that the health and safety 
of workers in the spent fuel pool areas will be 
adequately protected during rack removal and 
installation, in that: 

A. The Application does not supply adequate 
information to assess the occupational 
radiation dosage to workers involved 
in removing and installing racks and 
rearranging spent fuel in the pools, 
and to other workers who may be in . 
the pool areas. 
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B. There is no consideration of the 
occupational radiation hazards from 
accidents that may occur as a result 
of rack removal and installation, ~' 
flooding of the pool area and water 
spraying on workers. 

97. The treatment of radioact'ive waste from the 

spent fuel pools involves two systems: the Fuel Pool Cooling 

and Cleanup System, and the plant Radioactive Waste Disposal 

System. Dresden Units 2 and 3 each have an independent Fuel 

Pool Cooling and Clean-Up System. Each system consists of a 

closed loop in which water is pumped from the pool through a 

heat exchanger, then through a filter and a demineralizer, 
184/ 

and then back to the poo1.~- The Fuel Pool Cooling and 

Clean-Up systems are described as "full-flow~" meaning that 

all of the water that passes through the pump and heat 

exchanger also goes through the filter and demineraiizer. 185/ 

Each system is designed to filter an amount of water equal 

to the spent fuel pool volume every 12 hours.
186

/ The Fuel 

Pool Cooling and Clean-Up systems can be cross-tied so that 

Unit 2's filter and demineralizer could be used to clean 

. . 187/ 
Unit 3 fuel pool water and vice versa.~-

184/ Prepared testimony of Don Adam (Adam) at p. 2, 
following Tr. 550. 

185/ Supplemental Testimony of Valentine Malafeew (Malafeew) 
at p. 1, following Tr. 521; Malafeww, Tr. 537-38; Adam 
Tr. 570. 

186/ Malafeew, Supplemental Testimony at p. 1, following 
Tr. 521. 

187/ Adam, prepared testimony at p. 2, following Tr. 521; 
Adam, Tr. 557-559. 
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98. The Fuel Pool Cooling and Clean-Up System 

filter is a pre-coat filter, which means that it uses a 

coating of clay-like filter-aid material which acts like a 

sieve to remove small particles from the pool water. As the 

particulate matter builds up, differential pressure across 

the filter increases. This differential pressure is moni-

tored and recorded and at 30 psid an alarm sounds and the 

filter-aid material is replaced. Operational experience at 

Dresden Station does not indicate that filter change frequency 

188/ has increased with increased spent fuel storage.~-

99. The fuel pool demineralizer is used to remove 

soluble contaminants from the water by ion exchange. Its 

efficiency is about 99.9% or 99.99% after one pass, except 

that it does not remove tritium. 189/ over time, the ion exchange 

efficiency of the resin in the demineralizer is depleted 

188/ Adam, prepared testimony at pp. 2-4 and Attachment 1, 
following Tr. 521. 

189/ Adam, prepared testimony at p. 5, following Tr. 521; 
McDonald, Tr. 707-8, 709-712. The amount of tritium in 
the pool is not expected to increase due to increased 
numbers of stored spent fuel assemblies. Staff Ex. 1, 
Environmental Impact Appraisal at pp. 4-6. Tritium 
affects activity levels in the water but not surface 
does rates. McDonald, Tr. 711. Since storing addi
tional spent fuel assemblies is not expected to increase 
the bulk water temperature above 125°F during normal 
refuelings, there should be no significant change 
in evaporative releases of tritium from the pool 
water. NRC Staff Ex. 1, Environmental Impact Appraisal 
at p. 6. 
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and the resin must be replaced. Operating experience at Dresden 

Station indicates that the frequency of demineralizer resin 

replacement has remained at between 1 or 2 per year, eve~ 

though the number of spent fuel assemblies stored in the pool 

has increasea. 1901 

100. If storage of additional amounts of spent 

fuel in the Dresden pools were to cause increased amounts 

of radioactivity in the pool water, it might become necessary 

to change the filter-aid material and replace the demineralizer 
191/ 

resins more often.~- However, the overall quantity of radio-

nuclides in the water is expected to increase only slightly. 

Introduction of radioactive impurities into the pool water 

is a function of (1) the mixing of pool water with reactor 

coolant system water during refueling operations, and (2) 

leakage from stored spent fuel. The proposed modification 

will not affect the frequency or method of refueling and 

therefore will not increase the amount of impurities intro-

duced into the pool water from reactor coolant. Experience 

indicates that there is little radionuclide leakage from 

spent fuel stored in pools after the fuel has cooled for 

several months. For this reason the amount of radionuclides 

in the pool water due to leakage from stored spent fuel is 

190/ Adam, prepared testimony at pp. 5-7, following Tr. 521. 

191/ Malafeew, Tr. 528. 
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expected to increase less than linearly with the number of 

spent fuel assemblies stored in the pools and to be rela-

. 1 . 192/ . . tive y minor.~- For the above reasons, the existing spent 

fuel pool clean-up systems are adequate for the proposed 

h . f 1 . . 193/ c ange in spent ue storage capacity.~-

101. The proposed increase in spent fuel storage 

capacity is not expected to increase the frequency of 

changing the filter-aid materials and resins in the Fuel 

Pool Cooling and Clean-Up Systems, and therefore the proposed 

modification is not expected to result in any significant 

increase in solid radwaste generation at Dresden Station. 194 / 

Nevertheless, as a conservative estimate the NRC Staff assumed 

that two additional resin beds would have to be changed out 

each year for each unit. This assumption results in an 

increase of about 720 cubic feet per year in solid radwaste 

shipped from Dresden, which is a small percentage of the 

radioactive waste shipped annually from Dresden Units 2 and 

3. 195/ It is not likely that as much as 720 cubic feet 

per year of solid radwaste will be generated. 196/ 

192/ Malaf eew, supplemental testimony at pp .. 1-3, following 
Tr. 521; Malafeew, Tr. 538-41; NRC Staff Ex. 1, Environ
mental Impact Appraisal at pp. 4-8. 

193/ Malafeew, supplemental testimony at p. 3, following 
Tr. 521; Malafeew, 541; Adam, prepared testimony at p. 7, 
following Tr. 550. 

194/ Malafeew, supplemental testimony at p. 3, following 
Tr. 521; Adam, prepared testimony at pp. 7-8, following 
Tr. 550; Adam, Tr. 562-63. 

195/ Malafeew, supplemental testimony at p. 3, following Tr. 521. 

196/ Adam, Tr. 564-567. 
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102. The Board finds that the Dresden Spent Fuel 

Pool Clean-Up System and the Radioactive Waste Disposal 

System are adequate to support the proposed increase in 

spent fuel storage capacity. 

103. Contention 4 challenges the adequacy of 
I 

.radiation monitoring devices in and around the Dresden spent 

fuel pools. Ten separate area radiation monitors are located 

throughout the refueling floor which houses the spent fuel 

pools. The detectors for these monitors are of the Geiger-

Mueller type, and their location, range, current trip 

setting, and alarm and meter readout locations were described 

in Applicant's testimony. These monitors would quickly and 

adequately warn workers of any increase in direct radiation 

levels, and they would also respond to increases in gaseous 

radioactive contaminants released from the pool water •. In 

addition, a portable Continuous Air Monitor ("CAM") is 

located on the refueling floor. It contains a scintillation 

type detector with a local meter, recorder and alarm. If 

airborne particulate or gaseous activity increase to a pre-

set level, the local alarm will sound. In addition, the CAM 

is used to collect particulate and iodine samples which are 

removed to a counting room for daily analysis. During 

refueling outages, additional CAM's may be placed on the 

refueling floor as recommended by the Dresden Station Rad-
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. 197/ 
Chem Department.~- Finally, the Reactor Building Ventilation 

Monitoring System utilizes, in addition to four of the area 

monitors described above, four more monitors in the reactor 

building ventilation ductworks. Abnormal releases to the 

environment are prevented by switching the ventilation 

exhaust to the Standby Gas Treatment System on alarms by 

either the area or ventilation monitors. The vent duct 

monitors have a range of .01-100 mrem/hr, an alarm point of 

10 mrem/hr., and they alarm in the main control room. The 

vent duct monitors therefore also serve to protect workers 

by notifying control room personnel of increased radiation 
198/ in the fuel pool area.~-

104. There are no radiation monitors which con-

tinuously and directly measure radioactivity concentrations 

in the pool water. 199/ None are needed because the existing 

system of area radiation monitors and CAM's, as well as the 

portable monitoring instruments and personal monitoring 

devices described below, are adequate to detect radiation in 

the area around the pool and thereby to protect workers, who 

work around the pool, not in the pool. 2001 If a diver is 

197/ .Adam, prepared testimony at pp. 10-12, following Tr. 550. 

198/ Adam, prepared testimony at p. 12, following Tr. 550. 

199/ Ragan, Tr. 600, 631; supplemental testimony of Seymour 

200/ 

Block (Block), Block Tr. 639. 

Adam, Tr. 600-602, 631-632; 633-634; Block, Tr. 647-
649. In Block's opinion, a water monitor might give 
a more prompt response to any increase in radioactivity 
in spent fuel pool water than an area monitor or air monitor 
would, but this did not change his conclusion that 
there is no need for such a water monitor. Tr. 649. 
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needed, a continuous radiation monitor will be lowered into 

, h 1 . h h. 201/ t e poo wit 1m.~-

105. The Board finds that there is sufficient 

monitoring equipment with adequate range and sensitivity in 

the vicinity of the Dresden spent fuel pools to detect abnormal 

releases of radioactivity from the pools as modified, to 

provide adequate warning to workers of hazardous conditions 

and to prevent undue exposure to workers in excess of ALARA. 

The Board finds that placement of additional monitoring equip-

ment in the pool water is unnecessary. 

106. Contention 5 states that there is no assurance 

that the health and safety of the workers will be adequately 

protected during rack removal and installation. In addition 

to the system of area monitors, ventilation monitors, and 

CAM's described above, workers at Dresden Station are 

protected from unsafe radiation exposure by a number of 

other measures. These include personnel monitoring, which 

involves the use of film badges, pocket dosimeters, timekeeping 

in high radiation or airborne areas, and periodic whole-body 

counting and isotopic analysis to check for ingestion of 

radioisotopes. Routine measuring of dose-rates and contami-

nation levels in all work areas is conducted, and access to 

high radiation areas and airborne areas is controlled. 

Station procedures for control of occupational exposure 

conform to all federal standards.
2021 

201/ Ragan, Tr. 600. 

202/ Ragan, prepared testimony at p. 7, following Tr. 412. 
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107. The proposed reracking will be accomplished 

through a step-wise procedure in which all the fuel stored 

in each pool will first be moved to the south end of the 

pool. The old racks at the north end will be removed, the 

vacated pool floor will be vacuumed, the new racks will be 

installed, a neutron attenuation test will be conducted to 

verify the presence of boral, and the fuel will be placed in 

the new racks at the north end of the pool. The process of 

moving fuel, removing old racks, vacuuming, installing and 

testing new racks will proceed north to south until all but 

six of the new rack are installed. These six racks will be 

stored indoors at the Station to leave room for the control 

203/ 
blade storage until additional fuel storage space is needed.~-

The racks will not be carried over stored spent fuel at 

any time, and this prohibition will be incorporated in the 

Technical Specifications accompanying the proposed license 

amendments.
2041 

108. The Applicant originally estimated the occupa-

tional exposure associated with the entire rack replacement 
. 205/ 

operation to range from 18 to 47 man-rem.~- This represents 

203/ Ragan, prepared testimony at p. 9, following Tr. 412. 

204/ NRC Staff Ex. 1, Safety Evaluation at pp. 5, 10. 

205/ NRC Staff Ex. 1, Safety Evaluation at p. 10, 
Environmental Impact Appraisal at p. 7; Ragan, 
prepared testimony at p. 8 and Attachment 2, following 
Tr. 412. This estimate was based on boxing the 
existing racks. 
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a small fraction of the total annual man-rem burden from 

occupational exposure at Desden Station. Subsequent opera-

tion of the speht fuel pools with increased quantities of 

stored spent fuel assemblies will cause only a negligible 

(less than one per cent) increase in annual occupational 

doses. 2061 Although the Applicant does not have a formal 

written ALARA program governing Station operations, the 

proposed spent fuel pool modification and subsequent opera-

tion of the pools will be performed in a manner that will 

maintain exposures As Low As Reasonably Achievable. 2071 

109. Two alternative methods of disposing of the 

old racks were discussed in the NRC Staff's June 6, 1980 

Safety Evaluation. The were (1) cutting the old racks into 

small sections to significantly reduce the volume to be 

shipped to the burial site, or (2) crating the racks whole 

which would reduce the man-rem exposure. The matter was 

left open in the safety evaluation, allowing the Applicant 

to make the choice between these alternatives based on 

actual measurements of dose rates when the racks are removed 

208/ from the pools.~- Prior to the hearing Applicant pulled 

206/ NRC Staff Ex. 1, Safety Evaluation at pp. 10-11, 
Environmental Impact Appraisal at pp. 4-8; Block, 
Tr. 650-653, 656-657. 

207/ NRC Staff Ex. 1, Safety Evaluation at pp. 10-11, 
Environmental Impact Appraisal at pp. 7-8; Block, 
supplemental testimony at pp. 3,5 following Tr. 638; 
Block, Tr. 639, 644. 

208/ NRC Staff Ex. 1, Safety Evaluation, atp. 11. 
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one of the old racks out of one of the Dresden pools and 

measured the dose rate. Based on this Applicant changed its 

estimate of the dose rate required to crate the racks whole 

for disposal from a maximum of 0.6 man-rem to a total of 

5.67 man-rem. It estimated the occupational exposure 

associated with shreddi~g the racks and barreling the 

shreddings for disposal to be 14.7 man-rem, or an increase 

of about 9 man-rem over isposing of the racks whole. Crating 

the old racks and burying them whole would cost about $300,000. 

Shredding the old racks and disposing of them in barrels 

would cost about $135,000~ including the cost of the shr~dding 

machine. Therefore, Applicant estimates a savings of 

$165,000 associated with the shredding alternative. More-

over, shredding the old racks will reduce the volume of 

waste, thereby conserving low level waste burial site space. 

Shredding the racks will also reduce from about thirty-five 

to seven the number of shipments of radioactive waste required, 

thereby decreasing the chance of transportation accidents. 2091 

110. The Appeal Board has observed, "The ALARA 

Standard contained in Part 20 is more easily stated than 

applied." Northern States Power Company (Prairie Island 

Nuclear Generating Plant, Units 1 and 2), Vermont Yankee 

Nuclear Power Corporation (Vermont Yankee Nuclear Station) , 

209/ Ragan and Adam, Tr. 551-555. 
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ALAB-455, 7 NRC 41, 57 (1978). This case presents two 

technically feasible methods of disposing of the old racks. 

Shredding and barreling the racks for disposal instead of 

burying them whole results in 9 additional man-rem, but it 

also involves an economic savings of $165,000 and socio

economic benefits associated with conserving burial ground 

space and minimizing shipments of radioactive wastes on the 

public highways. While this Board agrees with the Appeal 

Board that more guidance on application of ALARA is desirable, 

the Board finds that the proposed method of disposal meets 

the ALARA criterion of 10 CFR Part 20. 

111. Contention 5 raises the possibility that 

occupational radiation hazards could arise during the rack 

replacement operations due to flooding of the pool area or 

water spraying on workers. The Dresden pools have high 

water level alarms. However, it is possible to overflow a 

pool by adding water at a sufficiently high rate, but this 

does not result in flooding on the refueling floor. Water 

addition beyond the capability of the skimmer surge tanks 

would flow into air intake vents located about 3 inches 

above the high water level and cause low level contamination 

of the floors below. An event of this type occurred in the 

Unit 3 fuel pool on October 25, 1979 when an equipment 

attendant trainee inadvertently opened a valve supplying 
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condensate water to the pool. No apparent damage was caused 

and appropriate corrective actions were taken to preclude 

repetition. The incident was minor in nature and could not 
210/ 

have resulted in serious consequences.~- It is not 

possible to mistakenly open a wrong valve and drain a fuel 

pool. 211/ 

112. It is unlikely.that any water could be 

sprayed on workers during the proposed reracking. The racks 

will be carried over the pool with the main overhead crane 

system, which has previously been reviewed and approved by 

the Staff as single failure proof.
2121 

It is possible that 

water could be sprayed on workers during hydro-lazing of the 

old racks after they are removed from the pool. During the 

reracking workers will be wearing protective clothing 

designed for the task, namely overalls, shoe covers, gloves 

and perhaps head covers. The dose rate if a worker's face 

were to be sprayed with Dresden pool water is estimated to 

be on the order of 10 to 20 millirem per hour. If this were 

to occur, a decontamination procedure would be executed, and 

the contamination washed away. Therefore, there would be no 

210/ Ragan, prepared testimony at p. 11 and Attachment 4; 
following Tr. 412; Block, supplemental testimony at 
pp. 5-6, following Tr. 638. 

211/ Ragan, prepared testimony at p. 11, following Tr. 412. 

212/ Supplemental testimony of Millard L. Wohl (Wohl) 
at p. 2, following Tr. 674; Pickens, prepared 
testimony at p. 25, following Tr. 94. 
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integrated dose of any consequence.
213

/ 

113. The Institute of Nuclear Power Operations 

(INPO) recently issued Report No. EA 80-01 dated September 12, 

1980 entitled, "Evaluation of Dresden Nuclear Power Station." 214 / 

The INPO audit team determined that, within the scope of 

their evaluation, the plant is being safely operated by an 

experienced, capable and dedicated staff . 215/ However, they 

noted opportunities for improvement in a number of areas, 

including the Station's ALARA program. In response to this 

recommendation, in May 1980, Applicant hired Scientific 

Applications, Inc. to develop a formal ALARA program for its 

nuclear stations. The project is divided into four sections: 

evaluation of existing activities, recommendation of one or 

more ALARA organizations, implementation of the program, and 

216/ 
testing and training of personnel.~- As of November 21, 

1980 the evaluation had been completed and recommendations 

for an ALARA organization made to Applicant's corporate 

office. The ALARA organization would be a functional group 

for implementing the ALARA program at the station. 2171 The 

214/ 

215/ 

216/ 

217/ 

Block, Tr. 649-50; Ragan, prepared testimony at pp. 11-
12, following Tr. 412. The dose estimate provided by 
Mr. Block did not consider inhalation or ingestion of 
the pool water by the worker. Tr. 654. · 

Intervenor's Ex. 12. 

Intervenor's Ex. 12 at p 2. 

Intervenor's Ex. 12 at pp .. 35-36. 

George Arthur Myrick (Myrick) , Tr. 613-615. 
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ALARA program is due to be implemented at the Dresden by 

December 31, 1980. 2181 Subsequent to that time, as part of 

the final test phase, a formal training program in regard 

to that ALARA program will be developed and implemented. 21 9/ 

114. The INPO audit team also recommended improve

ments in training in the maintenance, radiochemistry 

and technical staff departments at Dresden Station. 2201 

In response, Applicant has established responsibilities in 

each department and initiated other actions to meet training 

needs. 221/ In the long term a reorganized Production 

Training Department Staff at Applicant's new Production 

Training Center scheduled for operation in late 1982 will 

have responsibility for the review and development of all 

training programs. Standardized training programs will be 

developed over a two year period commencing in January, 

1981. 222/ 

115. There presently is a health physics training 

program and workers receive training in accordance with 

10 CFR Part 19 before they are allowed to go into radioactive 

218/ Intervenor's Ex. 12 at pp. 35-36; Myrick, Tr. 615. 

219/ Intervenor's Ex. 12 at p. 36; Myrick, Tr. 616. 

220/ Intervenor's Ex. 12 at p. 14. 

221/ Intervenor's Ex. 12 at p. 14; Myrick, Tr. 617-618. 

222/ Intervenor's Ex. 12 at pp. 14-15. 
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materials areas. 2231 Moreover, there will be detailed training 

of all workers involved prior to the fuel rack replacement 
I 

operation, although the procedures for this training have 

b 
. 224/ 

not yet een written.~-

116. A recent appraisal by USNRC Office of Inspec-

tion and Enforcement, Region III indicates that several 

weaknesses exist in the Dresden Station health physics 

program, including insufficient management support for 

professional Health Physicists, radiation chemistry techni-

cian training, access control, contamination control, 

abnormal condition surveillance, monitor operability sur-

veillance and emergency response. The NRC Staff's assess-

ment was that while the identified weaknesses required 

correction to enable Applicant to perform well in normal and 

abnormal conditions, the present Dresden Station health 

physics program is considered adequate for continued opera

tion while achieving acceptable corrective action. 225/ 

Applicant has responded to each of the weaknesses in the NRC 

Health Physics Appraisal, including correctiv~ steps taken 

or to be taken and schedules for completion. 226/ 

117. The Board has carefully reviewed Intervenor's 

Exhibits 12, 13A, and 13B. While these documents show 

223/ Myrick, Tr. 616-617. 

224/ Ragan, Tr. 619-620. 

225/ Intervenor's Exhibit 13A (cover letter). 

226/ Intervenor's Ex. 13a. 
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there are deficiencies in Dresden Station operations, parti-

cularly in the health physics area, they also show that the 

Applicant is taking prompt action to correct the deficiencies 

so identified, and that NRC Office of Inspection and Enforce

ment is monitoring Applicant's performance in this regard. 

In particular, it appears that the new formal ALARA program 

is being implemented on schedule and will be in place by the 

time the racks are installed.
22

: 1 Similarly, while overall 

training activities at the Station need improvement, the 

evidence shows that workers involved in the rack replacement 

will receive adequate training. 228/ 

118. Th~ Board finds that there is reasonable 

assurance that the health and safety of the workers will be 

protected, and that occupational exposures will be As Low As 

Reasonably Achievable during the proposed rack replacement 

and subsequent operation of Dresden Station with increased 

quantities of stored spent fuel. The Board also finds that 

adequate consideration has been given occupational radiation 

hazards due to accidents occuring during rack removal and 

installation, such as flooding of the pool area or water 

. k 229/ spraying on wor ers.~-

227/ Intervenor's Ex. 12, at pp. 35-36; Myrick Tr. 612-615. 

228/ Myrick, Tr. 616-&19, 630; Ragan, Tr. 619-620, 629-630. 

229/ See also paragraphs 111-112 '· infra. 
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G. Accidents 

Intervenor's Contention 6 asserts: 

The Application inadequately addresses the 
increased consequences of accidents con
sidered in the FSAR, SER and FES associated 
with the operating license- review of Dresden 
Units 2 and 3 due to the increased number 
of spent fuel assemblies and additional 
amounts of defective fuel to be stored in 
the spent fuel pool as a result of the 
modification. 

119. The Final Safety Analysis Report ("FSAR") 

was prepared in November 1967 and submitted as part of 

Applicant's operating license application. Two safety 

evaluation reports for Dresden Units 2 and 3 and a single 

final Environmental Statement for both units were issued 

by the AEC in 1969, 1970 and .1973 to document the operating 

1 . f d . 1 . 230/ icense stage sa ety an environmenta review.~-

120. The FSAR and SER's considered four design 

basis accidents: control rod drop, a main steam line break 

outside the drywell, a loss of reactor coolant accident, 

and a refueling accident. Only the last accident is relevant 

to this proceeding. The refueling accident considered in 

the FSAR and SER assumed the drop of a 7 x 7 fuel assembly 

onto the reactor core from the maximum height allowed by 

the refueling equipment, less than 30 feet, 24 hours after 

230/ Pickens, prepared testimony at pp. 26-27, following 
Tr. 94. 
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reactor shutdown. Applicant's FSAR, following a kinetic 

energy analysis, concluded that 92 fuel rods could be 

expected to be perforated. However, even assuming 445 fuel 

rod failures, the radiological effects of the accident were 

calculated to be a small fraction of 10 CFR Part 100 limits. 

The Staff, utilizing more conservative assumptions, also 

concluded that the doses would remain well below 10 CFR 

P loo . d l' 231/ art gui e ines.~-

121. The FES prepared at the operating license 

stage considered a number of fuel handling accidents in-

volving 7 x 7 fuel assemblies in the reactor core and in the 

pools, in accordance with certain assumptions defined in 

232/ 
former 10 CFR Part 50 Appendix o.~- The accidents con-

sidered were denominated "Fuel bundle drop (in core)," 

"Heavy object drop onto fuel in cor'e," "Fuel assembly drop 

in fuel rack," and "Heavy object drop onto fuel rack." In 

each case the consequences were calculated to be a small 

fraction of regulatory limits. 233 / 

122. The proposed spent fuel pool modifications 

will not change the manner or frequency of refueling, so 

231/ Pickens, prepared testimony at p. 27 and Attachments 4, 
5 and 6, following Tr. 94; Wohl, supplemental testimony 
at pp. 1-2. 

Pickens, prepared testiony at pp. 20-27, and Attachments 1 
and 3, following Tr. 94. 10 CFR Part SO, Appendix D, 
was revoked effective July 18, 1974 and replaced by 10 
CFR Part 51. . 

233/ Pickens, prepared testimony, Attachment 1 at page 7-4, 
following Tr. 94. 
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that the likelihood of accidents involving dropping fuel 

or heavy objects into the reactor core, as discussed in the 

FSAR, SER and FES, is not increased. However, rack re-

placement involves about 3700 additional fuel movements in 

the two storage pools not contemplated when Dresden Units 2 

and 3 were licensed. This represents an increase of about 

5-6% over the 66,000 fuel ~oves anticipated over the life-

time of both units, with a corresponding slight increase in 

likelihood of a fuel assembly drop in one of the pools. 234 / 

123. Since the proposed rack replacement operation 

will not alter the fuel authorized to be used in the Dresden 

reactors, it will not affect the consequences of any of the 

fuel drop accidents considered in the FSAR, SERs, or FEs.235/ 

However, in 1974 the NRC granted permission to the Applicant 

to use 8 x 8 fuel at Dresden Units 2 and 3. There are the 

234/ Pickens, prepared testimony at pp. 21-23, following 
Tr. 94; Wohl, supplemental testimony at pp. 2-3. 
It should be noted however that the fuel to be 
moved during the proposed rack replacement will have 
been stored for a period longer than the decay period 
assumed in the FES "fuel assembly drop in fuel rack" 
accident. Further, not granting the proposed amend
ments might also result in an increased number of fuel 
moves over the lifetime of the Station because Appli
cant would probably have to shift fuel among the Dresden 
pools to prolong Station operations pending avail
ability of an AFR. Pickens, prepared testimony at 
pp. 22-23, following Tr. 94. 

235/ Pickens, prepared testimony at pp. 23-27, following 
Tr. 94; Wohl, supplemental testimony at p. 3. 
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same number of fuel assemblies in the reactor core when 

8 x 8 fuel assemblies are used as there are when 7 x 7 fuel 

assemblies are used. The average 8 x 8 fuel assembly 

provides the same power as a 7 x 7 fuel assembly, so that 

the average activity per fuel assembly is the same. The 

average activity per rod in an 8 x 8 assembly is less than 

236/ in an 7 x 7 fuel assembly.-- The refueling accident 

described in the FSAR and SER was reanalyzed in 1~74 for 

8 x 8 fuel and that analysis shows that the consequences are 

237/ . . 
less than for 7 x 7 fuel.-- The accidents described in the 

FES have not been specifically reanalyzed for 8 x 8 fuel. 

Nevertheless, because the activity per rod in 8 x 8 fuel 

assemblies is less and the number of fuel rods assumed to be 

broken is fixed by 10 CFR Part SO, Appendix D, the con

sequences of these FES accidents would also be less. 2381 

124. Applicant also considered the structural 

effects of a dropped fuel assembly hitting one of the new 

storage racks and has shown that the struck storage rack 

would withstand the damage and still maintain the criticality 

ff . . 239/ 
coe 1c1ent Keff below 0.9s.--

236/ Pickens, Tr. 700. 

237/ Pickens, prepared testimony at pp. 27-28, following 
Tr. 94; Pickens, Tr. 698-700. 

238/ Wohl, Tr. 689-696, Pickens, Tr. 698-700. 

239/ Pickens, prepared testimony at p. 22 and Attachment 3, 
following Tr. 94; Commonwealth Edison.Exhibit 1, 
Section 3.4.3.5; Gilcrest, Tr. 453-454. 
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125. For fuel rack movements in the rack replace-

ment operation, the main overhead crane system will be used. 

This crane was reviewed and approved for up to 100 ton loads 

by the NRC Staff in 1976. The crane meets the intent of 

NUREG-0554, entitled "Single Failure Proof Cranes for 

Nuclear Power Plants. 112401 During the proposed rack replace-

ment administrative controls and technical specifications 

will ensure the racks are not carried over stored fue1. 241/ 

No additional restrictions on load handling operations will be 

242/ 
required as a result of the storage rack replacement.~-

126. If a storage rack were to be dropped in 

one of the spent fuel pools during the proposed replacement 

operation, the pool liner might be torn but the concrete 

and steel structure of the pool would not suffer significant 

damage. Any water leaking through the liner would be collected 

by drainage troughs leading to the reactor building floor 

drain system. There are four drain outlets from each fuel 

pool, each of which is valved closed. Therefore, there would 

. 243/ 
be no escape of pool water to the environment.~-

Pickens, prepared testimony at p. 25, following Tr. 94; 
Wohl, supplemental testimony at p. 2; Wohl, Tr. 674-677. 
NRC Staff Ex. 1, Safety Evaluation at p.10, Environ
mental Impact Appraisal at pp. 8-9; Adam, prepared 
testimony Attachment 2, following Tr. 550. 

241/ Pickens, prepared testimony at p. 26, _following Tr. 94; 
Tr. 665-666; NRC Staff Ex. 1, Safety Evaluation at 
p. 10, Environmental Impact Appraisal at pp. 8-9 •. 

242/ NRC Staff Ex. 1, Safety Evaluation at p. 10, Environmental 
Impact Appraisal at p. 9; Pickens, prepared testimony 
at p. 26, following Tr. 94. 

243/ Pickens, prepared testimony at pp. 23-26, following 
Tr. 94; Pickens, Tr. 658-660. 
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127. There are a number of different way.s to 

put make-up water into the storage pools, without using hoses. 

The first is by means of a manual valve at the pool, which 

the operator controls to make up for evaporation losses. A 

second method is by means of a six inch line from the con-

densate storage system which joins the spent fuel pool 

cooling and cleanup system at the pumps downstream of the 

heat exchangers. A third means is by a manual valve in the 

radwaste facility which can tie the plant condensate water 

system into the fuel pools directly. The fuel pool pumps 

and heat exchangers are located about two floors from the 

storage pool floor, and would be accessible in the event of 

high airborne activity or high contamination levels on the 

storage pool floor, but not in the event that· there were 

extremely high radiation levels on every floor of the 

reactor building. The radwaste facility is on the far side 

of the turbine building from the reactor building and the 

manual valve in the radwaste facility controlling makeup to 

the pools would be accessible under any accident circum-

stances. There are adequate supplies of makeup water at 
. 244/ Dresden Station.~-

128. The spent fuel storage pools and their 

cooling systems are Class 1 seismic structures and components. 

Accordingly they are designed to withstand the Operating 

244/ Ragan, Tr. 588-595. 
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Basis Earthquake and Safe Shutdown Earthquake defined for 

Dresden Units 2 and 3. The new storage racks are designed 

to withstand these seismic loadings, and the existing struc-

tures of the spent fuel pools are adequate to withstand the 

additional loads due to the new storage racks. Therefore 

the consequences of the occurrence of the Dresden OBE and 

SSE earthquakes would not be increased by the proposed 

modification. 245/ Similarly, the reactor building is 

designed to withstand the impact of tornado-driven missiles. 

Because the installation of new storage racks will not 

require structural modification to the reactor building, the 

consequences of the design-basis tornado will not be in

creased. 246/ 

129 .. The Board finds that the consequences of the 

accidents considered in the FSAR, SER and FES associated wth 

the operating license review of Dresden Units 2 and 3 will 

not be increased as a result of issuance of the proposed 

license amendments. 

Pickens, prepared testimony at p. 28, following Tr. 94, 
Commonwealth Edison Ex. 1, Sections 3.4 and 3.5; NRC 
Staff Ex. 1, Safety Analysis at pp. 6-9. Each pool 
was analyzed individually and the structural analysis 
did not consider any other event occurring at the 
same time as the seismic event. Pickens, Tr. 661-662. 

246/ Pickens, prepared testimony at pp. 28-29, following 
Tr. 94. 
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APPENDIX A 

LISTS OF EXHIBITS 

EXHIBIT ADMITTED IN EVIDENCE 

A. Applicant's Exhibit Number: 

1. Licensing Report Dresden 
Nuclear Power Plant Units 2 
and 3 Spent Fuel Rack 
Modification (Rev. 4) 

B. Staff's Exhibit Number: 

1. Safety Evaulation Report and 
Environmental Impact Appraisal 
Relating To The Modification 
of the Spent Fuel Storage Pool 
Provisional License No. DPR-19 
and Facility Operating License 
No. DPR-25 

c. Intervenor's Exhibit Number: 

1. 

2 • 

3. 

4. 

Memorandum from Henry E. Bliss 
to D. J. Scott and W. L. Stiede 
re Clearances on Dresden's 
High Density Spent Fuel Storage 
Racks, dated October 31, 1980 

NSC "Trip Report," dated 
September 2, 1980. 

NSC Report and associated close
out documents of NSC Audit of 
Prooks & Perkins, dated 
December 26, 1979. 

Commonwealth Edison Company 
Audit Report of Commonwealth 
Edison Company's audit of 
Brooks & Perkins dated 
September 13, 1980 

Tr. 451 

Tr. 118 

Not Admitted 

Tr. 511 

Tr. 512 

Tr. 285 
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EXHIBIT ADMITTED IN EVIDENCE 

5. 

6. 

7. 

8. 

9. 

Commonwealth Edison Company 
Audit Report of Commonwealth 
Edison Company's audit of 
NSC, dated September 25, 1980 

Commonwealth Edison Company 
Audit Report and associated 
close-out documents of Common
weal th Edison Company's audit 
of Leckenby Company, dated 
September 29, 1980 

Commonwealth Edison Company 
Audit Report and associated 
close-out documents of Common
weal th Edison Company's audit 
of Leckenby Company, dated 
March 13, 1980 

Internal Audit Summary Report 
from T. L. Sumter to P. D. 
Moore, dated June 19, 1979 

Internal Audit conducted by 
Brooks & Perkins, Inc., 
dated June 11, 1980 

10. Nuclear Regulatory Commission 
Audit Report of Leckenby 
Company, dated April 14, 

Tr. 268 

Tr. 287 

Tr. 290 

Not Admitted 

Not Admitted 

1980 Tr. 334 

11. NSC "Trip Report," dated 
May 5, 1980 Tr. 511 

12. INPO Report No. EA 80-01, 
"Evaluation of Dresden 
Nuclear Power Station, dated 
September 12, 1980 Tr. 607 

13. Nuclear Regulatory Commission's 
Health Physics Appraisal, 
dated September 12, 1980 
and Commonwealth Edison Company's 
Response, dated October 6, 1980 Tr. 627 
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EXHIBIT 

D. Board Exhibit Number: 

1. 

2. 

3 • 

NSC Purchase Order 

Brooks & Perkins, Inc. 
Purchase Order 

Leckenby Co. Purchase Order 

ADMITTED IN EVIDENCE 

Tr. 713 

Tr. 713 

Tr. 713 



• APPENDIX B 

COMMITMENTS MADE BY LICENSEE 

During the course of the hearings, the following 

have been proposed as technical specifications to be included 

in any license amendments which may issue as a result of 

this proceeding: 

(1) The Staff intends to issue a technical 

specification which will limit the U-235 loading of 

the fuel stored in the spent fuel pool to less than 

or equal to 14.8 grams per axial centimeter.~/ 

(2) The Staff also intends to issue a techni-

cal specification which will preclude the movement of 

any loads heavier than the weight of a single spent 

fuel assembly over the fuel stored in the spent fuel 

pool.£/ 

In addition, during the course of these proceedings 

the Applicant made the· following commitments: 

a/ 

b/ 

c/ 

(1) Applicant will conduct a corrosion sur

veillance program for the racks to insure that any 

loss of neutron absorber material and/or swelling 

of the storage tubes is detected.£/ 

NRC Staff Ex. 1, Safety Evaluation at p. 3. 

NRC Staff Ex. 1, Safety Evaluation at p. 10. 

Draley, prepared testimony, attachment 6, following 
Tr. 341; Weeks, supplemental testimony at p. 3, 
following Tr. 434. 



• 

., 

• 

(2) Applicant will perform in situ neutron 

attenuation tests to verify that tubes and racks 

contain a sufficient number of Boral plates such that 

Keff will not be greater than 0.95 when the spent 

f 1 
. . d/ 

ue is in place.-

(3) Applicant has made a commitment that in 

the unlikely event that it is discovered that a 

Boral plate is missing on one of the sides of any 

tube, Applicant will block the associated tube to 

prohibit insertion of a fuel assembly. If more 

than one missing Boral.plate is detected per pool, 

Applicant will remove the storage rack or racks 

containing any additional missing Boral plates from 

the pool. Such storage racks will not be replaced in 

the pool until a specific criticality analysis covering 

the proposed corrective action has been $Ubmitted to 

and approved by the NRc.~/ 

d/ Tr~ 595-96. 

e/ Tr. 595-96 . 
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