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Abstract: The Characterization of Spent Nuclear Fuel in the sealed

K West canisters involves four steps, (1) sampling of gas/liquid,

(2) "Lift-and-Look" visual examinations of fuel elements, (3) sampling
of canister sludge, and (4) retrieving fuel for hot cell examinations.
This document indicates the choices of particular canisters that were
examined during the second characterization campaign in the Hanford

K West Basin.
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CANISTER CHOICES FOR SAMPLING OF FUEL AND SLUDGE FROM K WEST BASIN
CANISTERS (SECOND CHARACTERIZATION CAMPAIGN)

SUMMARY

The water-filled Hanford K West Basin houses over 3,000 sealed canisters
containing N Reactor Spent Nuclear Fuel (SNF). During late CY 1996 and early
1997 a characterization campaign was conducted in the K West Basin. It
included the following steps:

A. Sampling of gas and liquid from approximately 50 sealed K West
canisters. Note: Each canister presents two barrels to be sampled.

B. Measurement of sludge depth in roughly 20 canisters using ultrasonic
techniques concurrently with visual examination of selected elements
from canisters.

C. Retrieval of sludge samples from nine canister barrels.

D. Retrieval of 15 fuel elements for shipment to hot cell examination
facilities.

Steps A, C, and D, 1isted above, were planned and initiated through the
issuance of formal Data Quality Objectives (DQO) documents. Specific
canisters to be sampled or opened were specified through recommendation
letters issued by the SNF Characterization group with concurrence from the
K Basin Operations group. The purpose of this document is to collect these
letters as evidence of the initial efforts to satisfy the goals set forth in
the DQO process. Each of the following appendices, A through D, is a
recommendation Tetter corresponding to the steps Tisted above. Applicable
precursor DQO documents are referenced in each letter.
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APPENDIX A

RECOMMENDED CANISTERS FOR GAS AND LIQUID SAMPLING
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Reference: B.J.Makenas,D.J.Trinble and D.Y.Reroman, “Data Quality Objectives for Gas and

Liguid Samples from Sealed K test Basin Canistors (second campaign), HHC-SD-SHF-DQ0-005,
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Westinghouse Internal
Hanford Company Memo
From: Spent Nuclear Fuel Evaluations
Phone: 376-5447 H0-40
Date: August 7, 1996
Subject: CANISTER CHOICES FOR GAS/LIQUID SAMPLING
To: R. P. Omberg HO-40
cc: J. Abrefah. PNNL P7 34 P. J. MacFarlan HO-40
R. B. Baker HO-40 C. 7. Miller X3-72
G. Baston, MACTEC R3-82 G. L. Miller T6-06
D. W. Bergmann R3-86 K. R. Morris X3-67
A. E. Bridges HO-40 K. L. Pearce R3-48
J. C. Fulton R3-11 J. Shuen, RL S7-41
E. W. Gerber R3-86 D. W. Siddoway X3-71
R. A. Harris HO-40 J. A. Swenson R3-11
J. J. Jernberg X3-85 BJM File/LB HO-40
L. A. Lawrence HO-40 DJT File/LB HO-40
S. €. Marschman, PNNL P7-34

August 1996,

Attached is a }ist of recommended canisters for the second
gas/1iquid sampling campaign in K West Basin. The two
tables preserted in the attachment are for MK I and MK 11
canisters respectively. Included are 50 prime candidates
plus eight alternates. Various candidates contain MK IA
fuel, MK I¥ fuel, chips, D Grade fuel, known broken
elements. water in-leakage (i.e., broken Tocking bars),
and/or gas filled traps (suggesting corrosion). Based on a
review uf the current data base, an attempt was made to span
a variety of encapsulation times and fue) burnups.

o P DY AL

B. J. Makenas D. J. Trimble
Jmn

Attachment

CONCURRENCE :

NIRRT 2/a /3%
C-T. Mif\ér Daté 7

K Basins Operations

n
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APPENDIX B

RECOMMENDED CANISTERS FOR SLUDGE DEPTH MEASUREMENTS AND VISUAL EXAMINATIONS
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DE&S Hanford, Inc. Internal

A Duke Engineering & Services Company ) Memo

From: Spent Nuclear Fuel Evaluations

Phone: 376-5447 Ho0-40

Date: October 25, 1996

Subject: RECOMMENDED K WEST BASIN CANISTERS FOR ULTRASONIC SLUDGE DEPTH
MEASUREMENTS AND FUEL ELEMENT VISUAL EXAMINATIONS

To: R. P. Ombetg  HO-40

cc: Distribution

Attached is a 1ist of recommended canisters for the fuel
element visual examination campaign in K West Basin.
Canister sludge depth will also be determined via ultrasonic
techniques. The two tables presented in the attachment are
for MK T and MK II canisters respectively. Included are

23 prime candidates. Various candidates contain MK IA fuel,
MK 1V fuel, chips, D Grade fuel, known broken elements,
water in-leakage (i.e., broken locking bars), and/or gas
filled traps (suggesting corrosion).

Liquid samples have already been obtained for all of the
listed canisters. It is anticipated that a review of visual
examination data will be performed after 10 canisters are
inspected to ensure that element handling does not prejudice
future attempts to obtain sludge samples. Canisters listed
in the attached tables are prioritized to facilitate this
review and Cs contents (furnished by Dennis Trimble) are
included. Archive pictures of several candidate canisters
have been obtained by Al Pitner and Wendell Briggs from
as-loaded records (circa 1981 through 1983) and are attached
for future comparisons to the new visual data.

N S

B. J. Makenas

jmn

Attachment

CONCURRENCE:

7T Poane "7/70 - for /O-25-F¢
J. R. Gregory . Date

K Basins Operations
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Consisting of 7 pages,
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APPENDIX C

RECOMMENDED CANISTERS FOR SLUDGE SAMPLING

17



HNF-SD-SNF-SM-006, Rev. 0

DE&S Hanford, Inc. Internal
A Duke Engineering & Services Company Memo
From: Spent Nuclear Fuel Evaluations

Phone: 376-5109 HO-40
Date: December 6, 1996
Subject: RECOMMENDED K WEST BASIN CANISTERS FOR SLUDGE SAMPLING

To: R. P. Omberg H0-40
cc: Distribution

Attachment 1 provides a 1ist of the nine recommended canister barrels for
sludge sampling in the K West Basin. This recommendation was developed
considering results from (1) the recent analyses of samples of liquid from
selected sealed canisters, (2) the sludge depth data determined by
ultrasonic techniques, and (3) the recent visual examination of fuel
elements. D. J. Trimble provided major support in integrating the results
of the 1iquid sampling results and the general parameters involved.

A. L. Pitner and W. A. Briggs provided initial evaluation of the visual
examination video tape data (i.e., 72 tapes covering examination of

48 canister barrels of spent fuel).

The data were reviewed by A. L. Pitner, D. J. Trimble, B. J. Makenas, and
R. B. Baker to develop this recommendation consistent with objectives of

K West sludge characterization. The parameters considered included
cesium-137 activity in the liquid taken from the sealed canisters,
calculated sludge volume in the barrels based on ultrasonic measurements of
depth, the observed evidence of sludge volume based on visual examinations
of fuel elements, canister type (e.g., Mark I, Mark II, aluminum, stainless
steel, etc.), fuel condition (e.g., age, burnup, number of breaches, and
reactions), and fuel type (e.g., Mark IA, Mark IV, D Grade, etc.).
Attachment 2 summarizes some of the primary parameters.

As a contingent, Attachment 1 also includes a selected backup canister

barrel that should be sampled if major problems are encountered with the
nine recommended samples.

G B akban

R. B. Baker
Jjmn
Attachment
CONCURRENCE :

. 12/6/%¢

egpfy 6/ Date
s Operatidns
¥

Reference:B.J.Makenas, K.L.Pearce and R.B.Baker, "Data Quality Objectives for K West Basin
Canister Sludge Sampling", WHC-SD-SNF-DQO-012, Rev. 0, December 1996.

5
i3

. R.
K Basin
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ATTACHMENT 1

RECOMMENDED K WEST BASIN CANISTER BARRELS FOR SLUDGE SAMPLING

0091 Marked Barrel

1164 Marked Barrel

1512 Marked Barrel (New Lid Number 2246)
1860 Unmarked Barrel

2660 Marked Barrel

2667 Marked Barrel

6513 Marked Barrel

6603 Marked Barrel

6743 Unmarked Barrel

Backup Canister Choice: 5744 Marked Barrel

19
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ATTACHMENT 2

SELECTED PARAMETERS FOR CANISTER BARRELS RECOMMENDED FOR SLUDGE SAMPLING

{ SLUDGE . - _FUEL before after
CANISTER | Cs137 [depth| volume | q camage ring (rumer of siemenis)

bare] | ivoe | maleral {(CibareD| inch} () |observation] minor | maior |very maior! ivoe {yrs) furs)
0021M | MK .S, .77 .79 pood MK 1A .
1164M | MK .S, .02 .01 moderate MK IA .
1512M { MK .S. .83 .22 ood MK IV .
1860U | MK Alum, KL ¥ 100d MK IV .
2660M | MK .S, 35 . .4 good MK |A 4.
2867M | MX .78 pood MK 1A 4.4
8513M | MK 4.42 ¥ good MKIA . 2.2
6603M | MK .77 X good 4 MK1V unknown (D grade)
6743V | MK no data 48 | good MK IA 9.9 12.0

20
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APPENDIX D

RECOMMENDED CANISTERS TO SUPPLY ELEMENTS FOR HOT CELL EXAMINATIONS
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DE&S Hanford, Inc. Internal

A Duke Engineering & Services Company Memo

From: Spent Nuclear Fuel Evaluations

Phone: 376-5447 HO0-40

Date: January 15, 1997

Subject: RECOMMENDED K WEST BASIN CANISTERS FOR FUEL ELEMENT RETRIEVAL
(SECOND CAMPAIGN)

To: R. P. Omberg  HO-40

cc: Distribution

Reference: L. A. Lawrence, B. J. Makenas, and D. W. Bergmann,
"Data Quality Objectives for the Second K West
Fuel Examinations,"” HNF-SD-SNF-DQ0-011, Rev. 0,
dated January 1997.

The 15 elements Tisted in Table 1 are recommended to be shipped
from K West Basin to 327 Building hot cells for examination.
These elements will satisfy the requirements specified in the
reference. Elements representing categories such as top and/or
bottom failures, severe damage, mid-element cracks, complete
break, and unusual coatings have been included. These will
feed whole-element drying, thermogravimetric analyses, coating
scraping, and visual examinations.

Also specified in Table 1 are number of backup choices in case
difficulties are encountered during canister or element handling.
Top view pictures of each candidate canister (as seen during

the recent visual examination campaign) are attached to aid in
element identification.

SN ate (/- 27 Pl

B. J. Makenas . A. Lawrence A. L. Pitner
Jmn
Attachment

CONCURRENCE :

%é@@@/u/a/ Eété&/??

J/ R. Gregory §§7
Basins Operation

22
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Table 1. Fue1 Elements to be Shipped to Hot Cells for the Second
K West Basin Fuel Retrieval Campaign.

Canister Element' | Canister Fuel MFoudeJ1
Number | Location | Number Type Requirement? Type | Code
Prime Candidates
161 2013 2 MK 1 Coating MK IA | AM
2667° | 2923 3 MK I Coating MK 1A | AM
5744V 4511 4 MK II Broken top end MK IA | AM
6743M 3740 6 MK 11 Broken top end MK TA { AM
6603M 5652 5 MK 11 Broken bottom end MK IV | BE
7913M 3545 6 MK II Broken bottom end MK IA | AM
6743V 3740 6 MK T1 Cladding peal MK IA | AM
7913V 3545 4 MK 11 Cladding peal MK TA { AM
1164M 3619 5 MK 1 Mid-element cracks MK TA | AM
6743U 3740 2 MK II Mid-element cracks MK IA | AM
1164U 3619 1 MK I Mid-element cracks ‘ MK IA [ AM
2660M | 1630.073°6 MK 1 Severely damaged MK IA | AM
65130 4557 6 MK 11 Severely damaged MK IA [AM
6513M 4557 1 MK 11 Severely damaged MK IA | AM
03094 5370 6 MK I Broken in half MK IV | BE
Backup Candidates
14974 3839 4 MK I Backup coating with top | MK TA [ AM or
rupture AT
57440 4511 6 MK T1 Backup coating with top |MK IA [ AM
and bottom rupture
79134 3545 5 MK 11 Backup broken bottom MK IA | AM
1164M 3619 2 MK 1 Backup top and bottom MK IA | AM
rupture
0309u* 5370 6 MK 1 Backup clean break MK IV |BE

'cW from trunion with element closest to trunion designated as Number 1.
Backup elements with coincident top and bottom ruptures may be substituted
for cladding peal, top or bottom rupture, mid-element cracking, or severely
damaged categories.

Canisters containing primary elements for brushing.

Formerly canister 1560 prior to Tid replacement.
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ATTACHMENT

List and Photographs of Candidate Canisters

Consisting of 22 pages,
including cover page
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