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Washington, DC 20555

Subject: Letter Report Dccumenting the Review of the Safety Analysis Report
(SAR) for the Fuel Receiving and Storage Facility, WVNS-SAR-012,
Revision O, Draft C, and Resolution of West Valley Demonstration
Project (WVDP) Responses-Waste Solidification Systems Intermediate
Milestone 20-5706-001-701

References: 1. Letter dated October 8, 199¢, from T.J. Rowland (WVDP) to
G. Comfort (NRC) tranmsmitting the report entitled Safety
Arialysis Repnrt for Fuel Receiving and Storage Facility,
WING-SAK 012, Rev. 0, Draft C

2. Informal electronic mail dated October 22, 1996, from
N. Sridhar (CNWRA) to G. Comfort (NRC) containing comments on
WVNS-SAR-012, Rev. 0, Draft C

8 Letter dated November 5, 1996, from G. Comfort (NRC) to
T.J. Rowland (WVDP) transmitting the comments on WVNS-SAR-012,
Rev. 0, Draft C

&. Fei tr.usmittal dated November 27, 1996, from J. Wolniewicz
(Dames & Moore) to N. Sridhar (CNWRA) on responses to comments
on WUNS-SAR-012, Rev. 0, Draft C

Dear Mr. Comfort:

Attachment 1 contains the comments generated by the CNWRA staff after reviewing
the Safety Analysis Report (SAR) for the Fuel Receiving and Storage Facility,
WVUNS-SAR-012, Revision O, Draft C. Also included in this attachment are the WVDP
responses, provided Ly their contractor, Dames & Moore, and our resolution of
these responses. The complete text and tables of the WVDP responses are provided
as Attachment 2.

The WVDP responses have adequately resolved many of our comments and questions.
However, three open items still remain. To resolve these open items, the
following recommendations are made:
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Mr. Gary C. Comfort, Jr.
December 12, 19v6

Page 2
(1) Comment #2: Additional justification should be provided for
the conclusion that the Fuel Receiving and Storage building
meets design criteria.
(ii) Comment «6: Justification for the selection o»f key radio-
nuclides listed in Tables 8.2-3 and 8.2-4 should be provided.
(iii) Comment #1C° The dose calculations in the revised Table 9. .2-3

should consiuer the presence of daughter products (e.g.,
Am-241) in the initial inventory in order to be conservative.

I trust that this transmittal meets your needs for responding to the WVDP on
WUNS-SAR-012., 1If you need further clarification, please call me at (210)

522-5538.
Sincerely yours,
QALY I -
Narasi Sridhar
Element Manager
Engineered Barrier Systems and
Waste Solidification Systems
NS/blg
Attachment
ce: J. Linehan W. Patrick
§. Fortuna CNWRA Directors
CNWRA Element Managers
. Meehan S. Rowe (SwRI)
M. Tokar
R. Weller

K. Hardin



ATTACHMENT 1

REVIEW OF THE SAFETY ANALYSIS REPORT (SAR) FOR THE
FUEL RECEIVING AND STORAGE FACILITY, WVNS-SAR-012,
REV. 0, DRAFT C, AND RESOLUTION OF
WEST VALLEY DEMONSTRATION PROJECT RESPONSES



REVIEW OF THE SAFETY ANALYSIS REPORT (SAR) FOR THE
FUEL RECEIVING AND STORAGE FACILITY, WVNS-SAR012,
REVISION 0, DRAFT C, AND RESOLUTION OF
WEST VALLEY DEMONSTRATION PROJECT RESPONSES

The Center for Nuclear Waste Regulatory Analyses (CNWRA) performed a review of West Valley
Nuclear Services, Inc. (WVNS) Safety Analysis Report (SAR) for Fuel Receiving and Storage (FRS)
Facility, WVNS-SAR-012, Rev. 0, Draft C (SAR-012). The CNWRA submitted comments and questions
on SAR-012 by electronic mail to the Nuclear Regulatory Commission (NRC) staff. Following
discussions with CNWRA staff, the NRC transmitted modified comments to West Valley Demonstration
Project (WVDP) staff. After receipt of the responses from the WVDP contractor, Dames & Moore, a
further review of SAR-012 and the responses was conducted by the CNWRA staff. The review and
resolution of the Dames & Moore responses by CNWRA staff is given below.

Comment #1

3 2.4 . ¥ i 5

The text mentions that the dose to the maximally exposed individual off-site following a
criticality event would be 399 millirem (mrem). This is inconsistent with the value given in
Table 2.5-1 which indicates a dose of 967 mrem. It appears that the offsite and onsite doses
have been reversed in this table. Please review this table to ensure correctness

WVDP Response:

The values corresponding to the on-site and off-site doses due to a criticality in the FRS were
transposed in both Table 2.5-1 and Table 9.2-4. This accident was reevaluated in response to
concerns raised in Comment #10. The corrected values have been incorporated into
Tables 2.5-1 and 9.2-4 and into the text discussions of the accident in Chapters 2 and 9 of
WVNS-SAR-012, Draft D.

CNWRA Evaluation of WVDP Response and Resolution:

The new Tables 2.5-1 and 9.2-4 (Attachment 2) supplied by Dames & Moore indicate that the
maximum off-site doses are less than the maximum on-site doses, which is internally consistent.
However, the new dose values in these tables are significantly different from those mentioned
in the original text of SAR-012, Rev. 0, Draft C. This is because the radionuclide inventory
values were changed as a result of response to Comment #6. Hence, assuming that the new dose
values are correct, the text in Sections 2 and 9 needs to be revised to match the new dose values
provided in these tables. This item is considered to be resolved assuming that the text in
Chapters 2 and 9 has been revised.

Comment #2
The text states that although the FRS facility does not meet all of the current design criter.

it is nonetheless judged to meet the current needs of the West Valley Project. Please provide
a copy of the Bixby (1989) reference that supports this assertion.
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REVIEW OF THE SAFETY ANALYSIS REPORT (SAR) FOR THE
FUEL RECEIVIN/ AND STORAGE FACILITY, WVYNS-SAR-012,
REVISION 0, DRAFT C, AND RESOLUTION OF
WEST VALLEY DEMONSTRATION PROJECT RESPONSES

Fhe Center for Nuclear Waste Regulatory Analyses (CNWRA) performed a review of West Valley
Nuclear Services, Inc. (WVNS) Safety Analysis Report (SAR) for Fuel Receiving and Storage (FRS)
Facility, WVNS-SAR-012, Rev. 0, Draft C (SAR-012). The CNWRA submitted comments and questions
n SAR-O12 by electronic mail to the Nuclear Regulatory Commission (NRC) s:aff Following
discussions with CNWRA staff, the NRC transmitted modified comments 1o West Valley Demonstration
Project (WVDP) staff. After receipt of the responses from the WVDP contractor, Dames & Moore. a
further review of SAR-012 and the responses was conducted by the CNWRA staff. The review and
resolution of the Dames & Moore responses by CNWRA staff is given below

Commenti #1

§ 2. pages 2-4 and 2-6, lines 18-20 and Table 2 S-1

he text mentions that the dose to the maximally exposed individual off-site following a
criticality event would be 399 millirem (mrem). This is inconsistent with the value given in
Table 2.5-1 which indicates a dose of 967 mrem. It appears that the offsite and onsite doses
have been reversed in this table. Please review this table to ensure correctness

WVYDP Response

The values corresponding to the on-site and off-site doses due to a criticality in the FRS were

transposed in both Table 2.5-1 and Table 9.2-4. This accident was reevaluated in response to
concerns raised in Comment #10 lhe corrected values have been incorporated into
Tables 2.5-1 and 9.2-4 and into the text discussions of the accident in Chapters 2 and 9 of
WVNS-SAR-012, Draft D

CNWRA Evaluation of WVDP Response and Resolution

The new Tables 2.5-1 and 9.24 (Attachment 2) supplied by Dames & Moore indicate that the
maximum off-site doses are less than the maximum on-site doses, which is internally consistent

However, the new dose values in these tables are significantly different from those mentioned
in the original text of SAR-012, Rev. 0, Draft C. This is because the radionuclide inventory
values were changed as a result of response to Comment #6. Hence, assuming tha: the new dose
values are correct, the text in Sections 2 and 9 needs to be re' ised to match the new dose values
provided in these tables. This item is considered to be resolved assuming that the text in
Chapters 2 and 9 has been revised

Comment #2
§40and 5.C. pages 4-1 and 5-3
The text states that although the FRS facility does not meet all of the current design criteria

it 1s nonetheless judged to meet the current needs of the West Valley Project. Please provide
a copy of the Bixby (1989) reference that supports this assertion




WVDP Response
A copy of Bixby (1989) has been provided to the reviewer
CNWRA Evaluation of WVDP Response and Kesolution

The Bixby (1989) reference does not provide technical information relevant to this comment
however, the Dames & Moore (1995) report does. A three-dimensional (3D) finite element
dynamic analysis of the FRS and process buildings, including soil-structure interaction
modeling, conducted by Dames & Moore, shows that the lateral load-resisting bracing of the
FRS steel frame yields or buckles at a peak ground acceleration (PGA) of 005 g
(0.5 x Evaluation Basis Earthquake (EBE)] in the east-west direction and at a PGA of 0.075 g
(0.75 x EBE) in the north-south direction. However, despite yielding or buckling of the lateral
load-resisting bracing of the FRS steel frame at 50 percent to 75 percent of EBE, Dames &
Moore concluded, without any quantitative justification, that significantly higher levels of
ground motion would be required to induce failures leading to collapse of the building. While
the entire FRS building may not collapse, a large section of it might and could pose a threat to
the spent nuclear fuel assemblies stored in the FRS pool. The WVDP should provide
quantitative justification to support its conclusion regarding the stability of this building

Comment #3

§ 523 pages 54 and 5-5

The text states tha: \aasonry blocks from the 8-inch masonry block interface wall between the
FRS building and the Main Plant building may become dislodged during certain seismic
conditions. Please provide a copy of the Dames & Moore (1995) reference evaluating this issue

WVDP Response
A copy of the Dames & Moore (1995) report has been provided to the reviewer
CNWRA Evaluation of WVDP Response and Resolution:

The Dames & Moore (1995) report evaluated the risk of potential collapse of the 8-inch
masonry block wall adjazent to the FRS spent fuel pool under extreme natural hazard seismic
conditions. The Dames & Moore activities included a review of the findings of previous
independent seismic integrity stud'es by Blaw-Knox (1972), Dravo (1976), Lawrence Livermore
National Laboratory (LLNL) (1978), and Los Alamos National Laboratory (LANL) (1978), as
well as a 3D finite element dynamic analysis of the FRS and process buildings, including soil-
structure interaction modeling

The Dames & Moore review of the previous independent seismic integrity studies indicated that
the estimate of the load-bearing capacity of the 8-inch masonry block wall adjacent to the pool
was based on inconsistent data. To correct this deficiency, Dames & Moore performed a 3D
finite element dynamic analysis to more accurately assess the wall's performance under various
levels of earthquake loading. The assumptions made by Dames & Moore in conducting this
dynamic analysis are consistent with standard engineering practice. Based on the dynamic




analysis, the 8-inch masonry block wall does not pose a threat to the speat nuclear fuel
assemblies stored in the FRS pool for an EBE of 0.1 g PGA = The issue of ihe risk of potential
collapse of this masonry block wall under extreme natural hazard seismic conditions is
considered to be resolved.

Comment #4
Page 6 8, ling 19

The meaning of water quality in this section is unclear. It may refer to the decontamination
factor of the demineralizer system or to different water properties such as pH, conductivity, etc
[t appears that the measurement of 3 activity or '*’Cs y activity is the method used for
detection of fuel failures, but this is not clear from the text. Please describe the water quality
requirements that are »valuated and clarify the method(s) of fuel failure detection.

WVDP Response:

The text wiil be modified to indicate that water les from the fuel storage pool or CUP will
be collected weekly to measure pH, conductivity, ! 7Cs v activity, and gross 3 activity. These
parameters will also be measured quarterly as well as chlorides, nitrates, nitrites, sulfates, and
gross o activity. It is stated that the purpose of this sampling and analysis is to verify the
performance of the fuel pool Submerged Water Filtration System in maintaining water quality
parameters within desired ranges and to detect possible fuel failures.

CNWRA Evaluation of WVDP Response and Resolution:
Based on '+ WVDP response, this comment is considered to be resolved. However, the
maximurn acceptable values for the various parameters in the form of a table, and the
recommended corrective actions for upset conditions should be provided.

Comment #§

Table 7.2.1
Some of the information presented in this table does not appear to be internally consistent.
Examples include: (1) the total Pu in HIC “C" is less than the sum of the Pu isotopes in the

same HIC, and (2) the total **®*Pu inventory assuming the indicated sludge mass for all HICs
is 0.0116 rather than 0.0193 Ci. Values in the table should be reviewed to ensire correctness.

WVDP Response:
The value for Pu-239/240 activity concentration for HIC “C” will be corrected. An additional
correction to the table will be the elimination of total activity values for Co-60, Pu-238 and
Pu-239/240 because activity concentrations for these isotopes were not measured for all HICs
CNWRA Evaluation of WVDP Response and Resolution:
Based on the WVDP response, this comment is considered to be resolved.
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Cemment #6
Tables 8.2-3 ap .24 on page §:28 and 8-29, respectively

The 21 yr PWR and BWR fuel inventories for Am-241 are less than their respective initial
inventories. Due to ingrowth from the decay of Pu-241, the inventory of Am-241 :ncreases with
time (for short times). Also, the basis for choosing the presented radionuclides as the “key
radionuciides™ for this exercise has not been referenced nor explained.

An independent analysis using ORIGEN version 2.1 found that for the PWR fuel with the listed
characteristics, the initial inventory for Am-241 was 133 Ci/MTU (a SO0% increase from the 86
CU/MTU listed in Table 8.2-4). The 21-yr inventory of Am-2- 1 was found to be 2,673 Ci/MTV
(a factor of 32 increase from the 83 Ci/MTU listed in the table). For ail other nuclide:,
independent analysis using ORIGEN version 2.1 roughly agreed with the results listed in the
table. It appears that the authors of the report are relying on ORIGEN runs that were performed
for the initial fuel inventories and then are calculating the 21-yr inventories by correcting for
only the decay of the nuclide. This process is incorrect for nuclides that appear in a decay
chain, such a: Am-241.

For the BWR fuel, the transuranics listed in Table 8.3-3, with the excepticn of Pu-218, were
a factor of 3 to 5 lower than predicted by the independent analysis. Specifically for Am-241,
the initial inventory was found to be 25 Ci/MTU (a factor of § increase from the § C/MTU
listed in Table 8.2-3) for a “uel with an initial enrichment of 2.75% U-235 exposed to a specific
power of 25 9 kw/kg wiil a burnup of 12,423 Mwd/MTU. The initial enrichment was assumed
since none was listed in the table. The 21-yr inventory of Am-241 was found to be 85 Ci/MTU
(a factor of 18 increase from the 4 83 Ci/MTU value listed in the table). Agair., it appears that
the authors of the report are relying on ORIGEN runs that were performed for the initial fuel
inventories and then are calculating the 21-yr inventories by sorrecting for only the decay of
the nuclide.

The differences in the inventory may affect subsequent calculations, especially any criticality
calculations, that use Tables 8.2-3 and 8.2-4 as a basis for the radionuclide cuntent of the fuel.

WVDP Response:

The values for Am-241 activity in Tables 8.2-3 and 8.24 of SAR-012, Draft C, were
incorrectly calculated. Correct values have been calculated for both BWR and PWR fuel using
ORIGEN2, and these values are included in the appropriate tables in SAR-012. The revised
Am-241 activities to be included in the SAR are based on the more realistic decay times of 22
and 24 years for the BWR and PWR fuel, respectively.

CNWRA Evaluation of WVDP Response and Resolution:

The recalculated values of radionuclide inventory shown in revised Tables 8.2-3 and 8.24
(Attachment 2) appear reasonable for all radionuclides (including Am-241). Therefore, this
portion of the response is accepted. However, the authors have not justified the selection of the
radionuclides shown in Tables 8 2-3 and 8.24 as the “imporiaint” radionuclides for this
analysis. For example, the initial inventories of Am-243 and Cm-243 may be about equal, and
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they have approximately equal dose conversion factors. However, one nuclide is tracked
(Am-241) and the other is not (Cm-243) in the analysis presented in SAR-012. Other actinides.
such as Am-242m. rmay also be important.

Comment #7
7-1 ; 7- -30 - v

Neither the text nor the subject tables state whether burnup credit was considered when
calculating the listed values of k. If the uranium and plutonium inventories shown in Tables
8 2-1 and 8.2-2 were used tor the criticality calculations, that should also be stated.

WVDP Response:

All criticality analyses referenced in the SAR have assumed unirradiated fuel, unless explicitly
stated otherwise

The following text has been added after the sentence ending on Line 1| of page 8-12: “All
calculations were performed assuming unirradiated fuel ”

The sentence beginning in Line 10 on page 8-12 has been rev orded as follows: “This analysis
evaluated the reactivity of unirradiated PWR and BWR assemblies . = "

CNWRA Evaluation of WVDP Respense and Resolution:

Since the “fresh fuel” assumption was used in performing the criticality calculations, changes
in the radionuclide inventory due to irradiation and decay would not affect the calculated
criticality calculations. For fresh fuel, the calculated values of k. shown in Tables 8.7-1 and
8.7-2 appear reasonable. On the basis of the WVDP response, this comment is considered to
be resolved.

Comment #8
§9.page9-3, line25and §9.1.2.3.2

The text states that “. . . gravitational potential energy represents the most significant source
of energy . . ." Have the consequences of combustion (i.e., fire hazards) been considered in
making this evaluation? It would seem that fire would have the potential for significant
radiological and nonradiological impacts.

WVDP Response:

The consequences of a fire in the FRS were evaluated in the process hazards analysis and have
been documented in Table 9.1-1. A fire in the FRS is not considered to pose a significant risk
because the FRS contains only minor amounts of flammable materials. Furthermore. hazards
located in the FRS (i.e., spent nuclear fuel, pool water filtration cartridges, and loaded ion
exchange resin) are stored either underwater or in large concrete shield containers, which would
provide protection for the hazards from a fire, should one occur.

5




CNWRA Evaluation of WVDP Response and Resolution:
Based on the WVDP response, this comment is considered to be resolved.

Comment #9
§ 9. page 9-24, Table 9.2-]

Due to discrepancies found in the inventory calculations, the on-site dose calculation for
Am-241 for a Class D atmosphere was checked. The listed Chi/QQ value was reasonably well
reproduced (1 SE~06 s/m’ versus 1.6E ~06 listed in the SAR) but because of the difference
i1 the calculated inventory of Am-241 used in the SAR, the on-site dose value in the table was
calculated to be 5 8E —05 rem (the same factor of 32 increase found in Comment #6). These
results make Am-24! the top-ranking nuclide in terms of dose in the list.

WVDP Response:

A reanalysis of the consequences of the failure of the fuel assemblies in the FRS has been
performed using the corrected values of Am-241. Results of this analysis are documented in
Table 9.2-1 of SAR-012, Draft D. The dose to the maximally exposed off-site individual from
the drop of a single fuel assembly is 6. 14E ~03 rem while the dose due to the failure of all 1225
fuel assemblies has been calculated to be 7.68E ~01 rem.

CNWRA Evaluation of WVDP Response and Resolution:

Table 9.2-1 of SAR-012, Draft D (Aaachment 2), was reviewed. In this revised table, the
authors used corrected inventory values for all nuclides (calculated using the most recent version
of ORIGEN2) as well as for Am-241. This strategy is appropriate. The new values appear to
be reasonable. Therefore, this comment is considered to be resolved.

Comment #10
§9. page 9-13. lines 30 and 31

Dr.2 to possible errors in the radionuclide inventories listed in Tables 8.2-3 and 8.2-4, these
analyses should be redone with correct inventories (if the original inventories are determined
to be in error).

WVDP Response:

A reanalysis of the consequences of an inadvertent criticality in the FRS has been perfcrmed
using the activities presented in Table 8.2-4. Results of this analysis are documented in
Table 9.2-3 of SAR-012, Draft D. The dose to the maximally exposed off-site individua' from
this event is calculated as 3.53E ~01 rem.



CNWRA Evaluation of WVDP Response and Resolution:

In revised Table 9.2-3 of SAR-012, Draft D (Attachment 2), the authors have used the initial
inventory for all radionuclides in the dose calculations. For nuclides that do not appear in a
decay chain, assuming the initial isotopic content of the fuel yields conservative dose
calculations. For nuclides appearing in a decay chain (such as Am-241), this assumption can
be nonconservative. lu is recommended that the authors assume the 24-yr inventory for Am-241
when calculating the doses shown in Table 9.2-3. Using the 24-yr inventory for Am-241 will
increase its importance by approximately a factor of 26, placing it fourth in Table 9.2-3.
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ATTACHMENT 2

WEST VALLEY DEMONSTRATION PROJECT RESPONSE TO
NUCLEAR REGULATORY COMMISSION COMMENTS
ON WVNS-SAR-012, REV. 0, DRAFT C



*/ ’I\- u. Department of Energy

/ -
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s\ v /= West Valley Area Office
/
\ V& & P.O. Box 191
%‘ ¥<& West Valley. NY 14171
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December S, 1996

Mr. Gary C. Comfort

U.S. Nuclear Regulatory Commission
MS T8D14

Washington, DC 20555

SUBJECT: Response to U.S. Nuclear Regulatory Commission (NRC) Comments on
WVNS-SAR-012, Rev. 0, Draft C (TAC NO. L30924)

REFERENCES: 1) Letter 0554:95:08, G. C. Comfort to T. J. Rowland, "Comments on the Safety
Analysis Report (SAR) for Fuel Receiving and Storage Facility, WVNS-SAR-012,
Revision 0, Draft C," dated November 5, 1996

2) Letter WD:96:0915 (0554:95:08), T. G. Weiss to T. J. Rowland, "Responses to
NRC Comments on WVNS-SAR-012, Rev. 0, Drafi C," dated December 4, 1996

Dear Mr. Comfort:

In Reference 1, the NRC provided the DOE West Valley Demonstration Project (DOE-WV) with
NRC's comments on WVNS-SAR-012, Rev. 0, Draft C, entitled "Safety Analysis Report for Fuel
Receiving and Storage Facility." Draft responses to your comments were previously provided to you.
Based upon follow-up discussions with you, the West Valley Demonstration Project has finalized our
responses. The responses are provided in Reference 2, which is enclosed.

As previously discussed with you, DOE-WYV anticipated receiving a letter report from the NRC
documenting your safety evaluation. This letter will be used as supporting documentation in the DOE
Safety Evaluation Report.
If you have any questions regarding this matter, please contact Bryan Bower at (716) 942-4368.

Sincerely

Cﬁf§£~£:f§L{£2L~vli~4;r
T. I. Rowland, Director
West Valley Demonstration Project

Enclosure: Reference 2

¢c: N. Sridhar, SRI, w/enc.
T. G. Weiss, WVNS, WV-AA9 w/o enc.

BCB:080:96 - 0554:95.08
BCB/jam
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. | West Valley Nuclear Services Compary, Inc f fa ﬂ

PO Bos 9 - 105200 Acen Sprngs &, 52
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ST
T J. Rowland, Directer
UOE West Valley Demgustration Project WV-AAd
P.2. Bex 19} . WD:96:0%.3
Wesrt Valley, New York 14171-01391 December &, 139=
ATTENTION T . Jackson RESPONSE
pW:70s7

Dear Mr Rcwland
SUBJECT Responses to NRC comments on W/NS-SAR-012, Rev.), Draf:z C
REFERENCES 1 oW:96:035%8 (BCB:076:96-0554:95:08), R.B. Provencher tc W. 5. Psulscn

'J.8. Nuclear Regulatory Commigsion (NRC' Comments on WVNS SAR-:1l"

dated November 1S5, 1996,

2) NRC letter., Gary Comfort, Jr. to T.J. Rewland, "Comments on the Safe:y
Analysis Report (SAR) for the Fuel Receiving and Storage Facility, WS-
SAR-012, Revision 0, Draft C", dated November 5, 1996

Attached, as requestea in Reference 1, are responses to NRC comments on #VNS-SAR-01Z,
Rev.0, Dvaft C, which were transmitted o DOE-WV by Reference 2.

If there are any guestions, please contact the undersigred at extension 4668 This
transmittal completes action DW:7087.

Very truly yours,
Wwest Valley Nuclear Services Co., Inc.
A

/
s 3%

Thomas G. Weiss, Jr., Managey’
Site Projects {g

EN:96:007%
TGW:klm
Attachment: Responses to NRC Comments on WVNS-SAR-012

cc: B. C. Bower, DOE-WV Area Office, WV-DOE
H. E. Moore, DOE-WV Area Office, WV-DOE

3127kim

A Supsigiarty of westingnouse Eieciiic Corporation
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West Valley Demonstration Project
Response to NRC Comments on WVNS-SAR-012

Comment #1

The text mentions that the dose to the maximally exposed individual off-sice
following a criticality event would he 399 millirem (mrem) This is
inconsistent with the value given in Table 2.5-1 which indicates a dcse of 36°

-

mrem It appears that the offsite and onsite doses have been reversed in tn.s
table Please review this table to ensure 1its correctness.

Response
The values corresponding to the on-site and off-site doses dus to a
criticality in the FRS have been transposed in both Table 2.5-1 and Table

9.2-4 The values as stated in the Lext are correct. Tables 2.5-1 and % I-4
have been corrected to reflect the values given in the text.

Comment #2

Secrions 4.0 and S.0. Pages 4-1 and §-3

The text states that althocugh the Fuel Receiving and Storage (FRS) facility
does not meet all of the current design criteria, they are ncnetheless judged

to meet the West Valley Project's current needs. Please provide a copy of the
Bixby (1983%) reference that supports this assertion.

Resporae

A copy of Bixby, 13989 has been provided to the reviewer

Comment #3

Section S§.2.3, Pages S-4 %o S-5
The text states that masonry blocks from the 8-inch masonry block interface
wall between the FRS building and the Main Plant building may become dislodged

during certain seismic conditions. Please provide a copy of the Dames & Moore
(1995) reference evaluating this issue.

Respouue

A copy of the Dames & Moore, 1995 report has been provided toc the reviewer.

Page 1 of §



The meaning of water quality in this section is unclear it may vefer to the
decontamination factor of the demineralizer system or to d:fferent water
properties such as pH, gonductivity, etc Iz appears that the measurement <
Peta activity or Cs-137 gamma activity 18 the method used for detect.on of
fuel failures but this 1s not clear from the text. Please describe the water
Juality requirements that are evaluated and clarify the method(s) of fuel-
failure detecticn

L)

Response

The first two sentences beginning at line 17 on page 6-8 has been rep.aced oy
rhe following: “Watmer samples from the fuel scorage pool or CUP are collected
~weekly and analyzed for the water quality parameters of pH, conductavity
Cg-137 gamma activity, and gross beta activity. Quarterly samples are
analyzed for these parameters as well as chlorides, nitrates, nitrites,
sulfates, and gross alpha activity. The purpcse of this sampling and analys.s
is to verify the performance of the fuel pool Submerged Water Filtration
System in maintaining water quality parameters within desired ranges
Additionally, possible fuel failures can be detected by Cs-137 gamma activity
and gross beta activity measurements.

Coument #5

- - 8.
some of the information presented in this table does not appear to be
internally consisctent. Examples include: (1) the total Pu im HIC "C" is less
rhan the sum of the Pu isotopes in rhe same HIC, and (2) the total Pu-238
inventory assuming the indicated sludge mass for all HICs 1s 0.0116 rather
than 0.0193 Ci. Please review these tables to ensure their correctness

Response

As indicated in the note at the bottom sf Table 7.2-1, concentration va.ues
given in the table are an average of concentrations of activities in samples
~ollected from the top, middle, and bottom of the respective HIC's. The Pu-
239/240 activity concentration given in the takle for HIC "C", however, is the

rotal activity for these samples. The correct average value of 1 74E-2 wCi 3
will replace the value of §.22E-2 uCi/g stated in the table.

The concentracion of Co-60 activity was not determined for HIC "A" and
180tOpic measurements of Pu-238 and Pu-239/240 were not made for HICs "A" and
“B" . For the purposes of calculating the total activity in res.n waste,
estimates of these values were made based on the ratio of the unmeasured
parameter to other measured isotopes. The following text has been added to
Note #6 of Table 7.2-1: "Total Co-60 activity based on an estinated
~oncentration of Co-60 in HIC 'A'. Estimate determined from Cs-137
~oncentration in HIC 'A’' and average of Co-60:Cs-137 ratios in HICs ‘B
through 'E'. Total Pu-238 and Pu-239/240 activities pased on estimated
concentrations of Pu-238 and Pu-239/240 in HICs 'A' and 'B'. Estimates
determined from Total Pu concentration in respective HIC (A or 3) and average
of Pu isotopic:Total Pu ratios in HICs 'C' through 'E'."
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The 21-yr PWR and BWR fuel inventories for Am-241 are less than their
respective ipitial inventories Due to ingrowth from the decay of Pu-l41 <he
inventory of Am-241 19 expected Lo increase with time for sheort times ThRiS
d.screpancy may be a result of the initial inventories being calculated witn
an old versizn of ORIGEN and then calculating the ll-year inventor.es without
accountiny for ingrowth resulting from the decay chain. Alsc, the basis {c
choosing the presented radicnuclides as the “key radionuciides” for this
exercise has not been referenced nor explained

r

An independent analysis using CRIGEN Version 2 1 found that for the FWR f.e.
with the listed characteristics, the initial inventory for Am-I41 was 133

Ci MTU (@ SO% increase form the 86 Ci,/MTU listed in Table 8 2-4) The 2i-yv
inventery of Am-241 was found to be 2,673 Ci/MTU (a factor of 12 increase fr:m
tre 83 C. MTU listed in the table). For all other nucl: des, independen:

analysis using ORIGEN Version 2.1 roughly agreed «ith the results listed .=n
+he rable. It appears that the authors of the report are relying cn ORIGEN
runs =nat were performed for the initial fuel inventories and then are
salculating the 21-year inventories by correcting for only the decay of the
nucliide This process 1s incorrect for nuclides that appear in a decay cha:n
such as Am-241

For the BWR fuel, the transuranic listed in Table 8.3-3, with the exceptizn &£
Pu-238, were a factor of 3 to § lower than predicted by the independent
analys:is specifically for Am-241, tne initial inventory was found to be 25
s MTU a factor of S increage from the § Ci/MTU listed in Table 8 .2-3) fzr a
fuel with an initial enrichment of 2.75% U-235 exposed to a spec:fiz power c=f
26.9 kw kg with a burnup of 12,423 Mwd/MTU. The initial enrichment was
assumed since none was listed in the table. The 21-yr inventory of Am-J41 was
found to be 85 Ci/MTU (a factor of 18 increase from the 4.83 Ci/MTU value
listed in the table) Again, it appears that the authors of the repoer: are
relying on ORIGEN runs that were performed for the initial fuel inventories
and then are calculating the 2l-yr inventories by correiting for only the
decay cf the nuclide.

*he differences in the inventory may affect subsequent calculations
especially any critically calculations, that use Tables 8.2-3 and 8.2-4 as a
pasis for the radionuclide content of the fuel.

Response

The values for Am-241 activity in Tables 8.2-3 and 8.2-4 of SAR-C12, Draft C
were incorrectly calculated. Correct values have been calculated for both 3WR
and PWR fuel using ORIGEN2 and these values are included in the appropriate
rables in SAR-012. The revised Am-241 activities to be included in the SAR
are based on the more realistic decay times of 22 years and 24 years for tre
awR and PWR fuel, respectively
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The tex:t nor the subject rables srate whether burnup cred.: was cons.dered
~hen calculating the listed values of Keet If the uran:um and plutenium
inventories shown in Tables 8.2-1 and 8 2-2 were used for the criticality
caleulaticons, -hat should also be stated.

Response

All critical

+y analyses referenced in the SAR have assumed unirradiated fue.
unless exp.iici

ity

citly stated otherwise.

The following tex: has been added after the sentence ending on Line . of page
8-12: "All calculations were performed assuming unirradiated fuel. "

The sentence beginning in Line 10 on page 8-12 has been rewcrded as fcllcws
“This analys.s evaluated the reactivity of unirradiated PWR and BWR
assembl.es, h

Comment #8

The text stanes that " .gravitational potential energy represents the Tost
significant source of enery.’.. “ Have the consequence of combustion . ¢
Fire Hazards) been considered in making this evaluation? It would seem =na:
fire would have the pczent:ial for significant radioclogical and nen-
radiological impacts.

Response

The conseguences of a fire in the FRS were evaluated in the prccess nhazards
analysis and have been documented in Table 9.1-1. A fire in the FR8 s not
considered to pose a significant risk because the FRS contains only minor
amounts of flammable materials  Furthermore, hazards located in the FRS

(1.e., spent nuclear fuel, pool water filtration cartridges, and lcaded .con
exchange resin) are stored either underwater or in large concrete shield
containers, which would provide protecticn for the hazards from a fire, should
one occur.
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Comsnent #9

Oue to discrepancies found in the inventory calculations, the on-site dcse
calculation Yor Am-241 for a class D atmosphere was checked The listed 2n: ¢

vaiue were reasonably well reproduced (1 SE-C€ s,/ m’ versus . 6E-06 listed ;;
the SAR) but because of the difference in the calculated inventory of Ar--4.
used in the SAR, the on-site dose value in the table was calculated td be
§ BE-0S rem  the same factor of 132 increase fcund in Comment #6) These

results make Am-241 the top ranking nuclide in terms of dose in zhe l:.st
Response

A reanalysis of the consequences of the failure of the fuel assemblies .n :re
FRS has been verformed using the corrected values of Am-241. Results of --.s
analysis are dccumented in Table 9 2-1 of SAR-012. Draft D. The dose =2 :ne
maximally expcsed off-sice individual from the drop of a single f.el asse~>.y
18 6. 14E-0) rem while the dcse due te the failure of all 125 fuel assemp..es
has been calculated te be 7 .68E-Q1 rem.

Comment #10

1 P 1

Due to possible errors in the radicnuclide inventories listed in Tables 38 [-3
and 8.2-4, these analyses should be redone with correct inventories 'i1f tre
original inventories are determined to be incorrect).

Response

A reanalysis of the consequences of an inadvertent criticality in the FRE nas
been performed using the activities presented in Table 8.2-4. Results cf :<his
analysis are documented in Table 9.2-3 of SAR-012, Draft D. The dose tc :-re
maximally exposed off-site individual from this event is calculated as
31.53E-01 rem.
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TARLE 2.5-1
SUMMARY OF FRS ACCIDEN: CONSEQUENCES

Maximum Maximum Evaluation
Accident Scenario Off-Site Dose On-Site Dose Guideline Level
(rem) (rem)

Dropping of a Fuel On-site - 25 rem
Assembly in the FRS 6.14E-03 1.4%E-02

Off-gite - S5 rem
Dropping of a Oon-site - 100 rem
Loaded High 2.74E-02 $.77E-03
Integrity Container Off-site - 25 rem
Inadvertent On-site - 100 rem
Criticalaty 3.%3E-01 8.57E-01
in the FRS Qff-gite - 25 rem
Feilure of 125 SNF On-aite - Natural
Assemblies Due to 7.6BE-01 1.86E+00 Phenomena, N/A

Seismic Event

Off-site - 25 rem




-

mm
Evaluation

Accident Scenario

Dropping of a Fuel

TABLE 9.2-4

SUMMARY OF FRS ACCIDENT CONSEQUENCES

Maximum
Off-Site Dose

Maximum
On-Site Dose
(rem)

Guideline

On-site - 25 rem

-SAR-012

Drafec 2

Level

9-27

Assembly in the FRS 6.14E-03 1.49E-02

Off-site - S rem
Dropping of a On-site - 100 rem
Loaded High 2.74E-0) §.77E-03
Integrity Container Off-site - 25 rem
Inadvertent On-gite - 100 rem
Criticalaty 31.53E-01 8.57E-01
in the FRS Off-site - 25 rem
Failure of 125 SNF On-site - Natural
Assemblies Due tO 7.68E-01 1.86E+00 Phenomena, N/A
Seismic Event

Off-site - 25 rem




TABLE 7.2-1

RADIOLOGICAL CHARACTERISTICS OF HIC CONTENTS

o+ et — 4

4+ ~4>—<-—¢{ -

——4—4

s

average of top
Reguest Form No

of to middle > jamp | nd analys.is
lytical Request FO No B6-1730 & 87-1113

lalytical Reguest Form No

lytical Reguest Form No. 9 0 as amended by memo# IH:33
93]

Analytical Request Form No

Based on the sum of activity from all HICs and an assumed mass of sludge
2E+6 g per HIC Total Co-60 activity based cn an estimated concentrat

f Co-60 in HIC "A" Estimate determined from Csg-137 concentration in H

- b

3

‘A" and average of Co-€0:Cs-137 ratics in HICs "B" through "E" Total
Pu-238 and Pu-239/240 activities based on estimated concentrations of
Pu-239/240 in HICs "A" and "B" Estimates determined from Total

-
-~

A or B) and average of Pu isot 1
in HICs "C" through "E"




TABLE 8.2-13

RADIOACTIVE CHARACTERISTICS OF BWR FURL "
PER METRIC TON U CHARGED TO REACTOR)

Initial Decayed
Fuel Fuel
Activity”’ Activity'’
Nuclide (C4)

72E+03
11E+C
1 9E +

75E+03
S7E+0
B1lE+0
3JT7E+QS
44E+

S4E+O
12E+¢(

B8SE+C
92E+0Q
TEE+(

1B8E+0

BEE+O:
62E+02
SO0E+01
D4E+02
98E+0
D4E+0]

67E+01

BWR Fuel 3.0 w/o U-235; burnup 16,111 MWD /MTU

content of fuel at reactor discharge

content of fuel decayed 22 Yyears




TABLE 8.2-4

RADIOACTIVE CHARACTEBRISTICS OF PWR PURL''
(PER METRIC TON U CHARGED TO REACTOR)

Initial Decayed
Fuel Fuel
Activity" Activity'’
(C4)
COE+02
<BE+()
49E+03
60E+02
49E+C
47E+0
JEE+C
J1E+0Q]
Q0E+0S
45E+04
07E-0
45E+0
DIE+OS
1E+0
QE+

12E+0Q

PWR Fuel 3.3 w/0 U-235; burnup 33,000 MWD/MTU; specific power

Isotopic¢ content fuel at reactor discharge

Isotopic content ¢ fuel decayed 24 years




TABLE 9.2-1
DROP OF A FUEL ASSEMBLY IN THE FRS

Assumpt 10ns
ARF x RF x DR x LPF (Pool Release) 1. 0SE-04 See Note

| He low
ARF x RF x DR x LPF (Atmospheric Release) 2 00E-0O3 See Note |

Be low

i
1)
Release Height 60 m (Elevated Release

Receptor Location 640 = 640 » 540 = 1050 m

Stability Class, Wind Speed D, 4.5 ws F, 1 w/s 5x D, 4.5 ws 5%

Dispersion (/@) 1.59¢ l(to 2.70¢6-11 1.638-G4 S.56E-D6 6.72-05
s/m’ w/m s/m s/m t/m

T e
Decayed PR Pool Source Atmospher 1C Oon-Site Oon-Site on-Site off-Site 0ft-Site Percent Dose
Activity Term Source Term Dose Dose Dose Dose Dose Contribut 1on
(i) () (Cy) (rem) (rem) (rem) (rem) (rem)

1.056+03 10 -01 L2VE-04 0B€ 05 .03 -09 .23 -03 12€ - 04 57 -03 o1 8%

7 4TES02 (85 -02 STE-04 82¢ 4910 92 336 - 04 03 2 3%
1.436404 S0 +00 .00€ -03 59 7% 10 83E 5.53€ J03€ ¢ € 9%

_95E+02 _05€ -02 10¢ - 05 '11E _B8E 10 A

.29 +02 £08 -02 .B0E - 05 87 , 10

196 +02 25€ -02 L9E-C5 T3¢ 10

9LE-DN gD -9%E+0 "

61~ 04 1.69€+00 .38 03 . : n

68E +02 7.68E+02 7. 68E+<02 . : " 12

LG1E+00 5 . 68E - 04 .WE-D8 . 12

.2TE+04 2.38£+00 . 77¢ 03 f g 12

Total ATE 09

Total x 125

Notes:

i Bssed on values given in COE-%OBK 3010 9%

(2 Based on nuclides expected to be present in spent nuclear fuel in storege in the FRS. WNuclides given here represent those that contribute greste
then 0.1% of the TEDE.

(3 Activity based on PUR fuel assemblies having 0 382 NTU per assesbDly




INADVERTENT

TABLE 9.2-)

CRITICALITY IN

THE FRS

Receptor

Location

640 »

1050 m

Stab |

1ty Clegs,

wind Speed

.

a,~.5ws

D, 6.5 sy

Dispersion

(£/Q)

1.59€-08
s/m

5.548-06
s/m

TeE-05
s/m

d|

Source
Term

(C1)

On-Site
Duse
(rem)

Off-Site
Dose
(rem)

Off-Site
Dose
(rem)

it
Percent Dose |
Contribution i

3.426+00

2.37-03

26E-03

1. 00€-0

-
1

8.3

10€+03

o
i

11€ - (

34E-03

8.90€-02

2%

43€+0"

o
-

90€-03

73

oX

C16E+01

<

F0E -

30€-0

5%

25€-02

. 34E -

53E+00

10€+03

. 29€-03

P0€+03

1.38€-03

RIR|R[® (R |2 |2

2604

o
%]

87¢ - 04

<
n

10

3
3
3
3
2.
2
8
$

1,226+03

o
w

10

b,

= e ..

. 60E+01

o
w

-10

g2 |2

80€+01

o
wn

-10

J0€+02

SR~

<10

® |

79% - 05

, TOE -

10

, THE -

398 -

(=3
V]

. 00E+02

. 25E -

10

3
3
3. 66€ -
2
2

J1E-

o
wn

. BAE -

20€+01

1,208

3
2. 10

1.23€-

4,198

<
-

. . . -

3.50€+00

1.05€-0%

- 10

1. OBE -

3. 68E-05

A

3.43E-01

5 . 68E - 06

9.65€- 11

$.83€-

1.98€-05

Total TEDE
=

8.36€-03

1.42€-07

8.57¢-

2.91€-02

- -

Nucl ides not contributing at Leesst 0.1X to the TEDE not
Source term activity based on PWR fuel having 0.382 mTy

reported

In table.

per assembly.




