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OVERNIGHT MAIL

C. William Reamer, Chief

High-Level Waste Branch

Division of Waste Management

Office of Nuclear Materials Safety
and Safeguards

U.S. Nuclear Regulatory Commission

Two White Flint North

Rockville, MD 20852

TRANSMITTAL OF WASTE PACKAGE DEGRADATION (WAPDEG) SOURCE CODE
VERSION 4.0 - SOFTWARE TRACKING NUMBER STN: 10000-4.0-00

This letter transmits a copy of the approved and qualified WAPDEG Version 4.0 source code and
identification of differences between WAPDEG Version 4.0 and the version of the WAPDEG
code used for the Total System Performance Assessment-Site Recommendation (TSPA-SR). The
source code and the difference list are provided to the U.S. Nuclear Regulatory Commission
(NRC) to fulfill the request of David W. Esh of your staff.

Please note the WAPDEG Version 4.0 includes a known defect that has been detected, evaluated,
and documented for any impact to previous and current results. The defect in the WAPDEG code
is failure to initiate inside-out corrosion properly for single barrier waste packages. For waste
packages with two or more barriers, WAPDEG models inside-out corrosion properly. Previous
and current results made use of a waste package modeled with two barriers. The defect does not
impact previous or current results. Results available to date verify this conclusion.

Due to the specialized technical nature of the enclosures, we are providing a copy to the NRC
only. Please direct any questions concerning this letter or requests for copies of the enclosures to

Timothy C. Gunter at (702) 794-1343.
Stephan @rocoum

Assistant Manager, Office of
OL&RC.TCG-1567 Licensing and Regulatory Compliance

Enclosures:

1. CD on WAPDEG Version 4.0

2. Differences Between WAPDEG Revision 4.0
and the WAPDEG Version Used for TSPA-SR

e T N i 1 S S Vo et o I B L A it 1 S e T



C. William Reamer -2-

cc w/o encls:

J. W. Andersen, NRC, Rockville, MD

M. M. Comar, NRC, Rockville, MD

J. A. Ciocco, NRC, Rockville, MD

K. Stablein, NRC, Rockville, MD

. L. Belke, NRC, Las Vegas, NV

M. Latta, NRC, Las Vegas, NV

D. Chamberlain, NRC, Arlington, TX

H. Barrett, DOE/HQ (RW-1) FORS

B. Brownstein, DOE/HQ (RW-52) FORS

A. Milner, DOE/HQ (RW-2) FORS

E.Einberg, DOE/HQ (RW-52) FORS

H. Slater, DOE/HQ (RW-52) FORS

S. H. Hanauer, DOE/HQ (RW-2) FORS

B. J. Garrick, ACNW, Rockville, MD

W. D. Barnard, NWTRB, Arlington, VA

Richard Major, ACNW, Rockville, MD

Budhi Sagar, CNWRA, San Antonio, TX

W. C. Patrick, CNWRA, San Antonio, TX

Steve Kraft, NEI, Washington, DC

J. H. Kessler, EPRI, Palo Alto, CA

J. R. Curtiss, Winston & Strawn, Washington, DC

R. R. Loux, State of Nevada, Carson City, NV

John Meder, State of Nevada, Carson City, NV

Alan Kalt, Churchill County, Fallon, NV

Irene Navis, Clark County, Las Vegas, NV

Harriet Ealey, Esmeralda County, Goldfield, NV

Leonard Fiorenzi, Eureka County, Eurcka, NV

Andrew Remus, Inyo County, Independence, CA

Michael King, Inyo County, Edmonds, WA

Mickey Yarbro, Lander County, Battle Mountain, NV

Jason Pitts, Lincoln County, Caliente, NV

L. W. Bradshaw, Nye County, Pahrump, NV

Jerry McKnight, Nye County, Tonopah, NV

Josie Larson, White Pine County, Ely, NV

Judy Shankle, Mineral County, Hawthorne, NV

R. I. Holden, National Congress of American
Indians, Washington, DC

Allen Ambler, Nevada Indian Environmental
Coalition, Fallon, NV

S. J. Cereghino, BSC, Las Vegas, NV

N. H. Williams, BSC, Las Vegas, NV -
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cc w/o encls: (continued)

K. M. Cline, MTS, Las Vegas, NV

R. B. Bradbury, MTS, Las Vegas, NV

R. P. Gamble, MTS, Las Vegas, NV

R. C. Murray, MTS, Las Vegas, NV

R. D. Rogers, MTS, Las Vegas, NV

Richard Goffi, MTS, Washington, DC

W. J. Boyle, DOE/YMSCO, Las Vegas, NV

R. L. Craun, DOE/YMSCO, Las Vegas, NV

G. W. Hellstrom, DOE/YMSCO, Las Vegas, NV
S. P. Mellington, DOE/YMSCO, Las Vegas, NV
R. E. Spence, DOE/YMSCO, Las Vegas, NV

V. F. lorii, DOE/YMSCO, Las Vegas, NV
Stephan Brocoum, DOE/YMSCO, Las Vegas, NV
D. R. Williams, DOE/YMSCO, Las Vegas, NV
A. V. Gil, DOE/YMSCO, Las Vegas, NV

T. C. Gunter, DOE/YMSCO, Las Vegas, NV

C. L. Hanlon, DOE/YMSCO, Las Vegas, NV

P. G. Harrington, DOE/YMSCO, Las Vegas, NV
S. A. Morris, DOE/YMSCO, Las Vegas, NV

K. D. Lachman, DOE/YMSCO, Las Vegas, NV
C. M. Newbury, DOE/'YMSCO, Las Vegas, NV
J. T. Sullivan, DOE/YMSCO, Las Vegas, NV
P.R.Z. Russell, DOE/YMSCQO, Las Vegas, NV
A. E. Van Luik, DOE/YMSCO, Las Vegas, NV

J. D. Ziegler, DOE/YMSCO, Las Vegas, NV

C. A. Kouts, DOE/YMSCO (RW-2) FORS

R. N. Wells, DOE/YMSCO (RW-60) Las Vegas, NV
OL&RC Library

Records Processing Center =
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ENCLOSURE 2

Differences Between WAPDEG Version 4.0 and the WAPDEG
Version Used for TSPA-SR '



= e o

Differences Between WAPDEG Version 4.0 and the WAPDEG Version Used for TSPA-SR

The majority of the files which make up both WAPDEG versions are identical (see the difference file wapdeg-q-ung-diff.txt on the accompanying CD). All of
the differences between the two WAPDEG versions are related to the size of statically allocated arrays used during simulation. One should keep in mind that
WAPDEG is used as a stochastic simulator. This implies that although the results from one single simulation may differ between the two versions, the results
from a set of simulations will be similar. It is in this manner that the WAPDEG results are used and on that basis that the differences between the versions were
determined to have no impact.

Difference in modStatTypes.f

WAPDEG Version 4.0 | TSPA-SR REV 00 WAPDEG Explanation of Impact

c foraCDFis249data | . (. o CDF is 201 data pairs

p.airs. The maximum (403 values). The maximum
Size for a oo size fora These are comment lines and have no effect on the resulting code. The text for
¢ poisson distribution is

¢ poisson distribution is also | the qualified code is correct.

also 249 pairs (500 201 pairs (404 values).
values).
Differences in modWapdegTypes.f
WAPDEG Version 4.0 | TSPA-SR REV 00 WAPDEG Explanation of impact
This parameter determines the number of drip shield/waste package pairs which
_ are possible to simulate. The TSPA-SR REV 00 analyses used 400 drip
NumberWPs = 10000 NumberWPs = 2000 shieldAvaste package pairs which is within the capabilities of either code. This
difference has no impact on the TSPA-SR REV 00 model or model results.
This parameter determines the number of patches per drip shield and per waste
package which are possible to simulate. The TSPA-SR REV 00 analyses used
PatchCount = 1500 PatchCount = 1002 500 drip shield and 1,000 waste package patches which is within the capabilities
of either code. This difference has no impact on the TSPA-SR REV 00 model or
model results.

This parameter determines the number of thermal hydrology/exposure condition
time histories which are possible to use during a WAPDEG simulation. The
ExposSegments = 15 ExposSegments = 14 TSPA-SR REV 00 analyses used 14 thermal hydrology/exposure condition time
histories which is within the capabilities of either code. This difference has no
impact on the TSPA-SR REV 00 model or model results.
This parameter determines the number of lines (individual times) in the individual
thermal hydrology/exposure condition time histories which are possible to use

_ during a WAPDEG simulation. The TSPA-SR REV 00 analyses used no more
ExposTimes =150 ExposTimes =100 than 98 lines in an individual thermal hydrology/exposure condition time history
which is within the capabilities of either code. This difference has no impact on
the TSPA-SR REV 00 model or model results.
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WAPDEG Version 4.0

TSPA-SR REV 00 WAPDEG

Explanation of Impact

DripSequences =10

DripSequences =2

This parameter determines the number of drip sequences which are possible to
use during a WAPDEG simulation. A drip sequence is composed of different
water types and the time ranges (phases) over which they apply. The TSPA-SR
REV 00 analyses used one drip sequence which is within the capabilities of
either code. This difference has no impact on the TSPA-SR REV 00 model or
model results.

DripPhases =5

DripPhases =3

This parameter determines the number of phases (time ranges) per drip
sequence which are possible to use during a WAPDEG simulation. The TSPA-
SR REV 00 analyses used three phases which is within the capabilities of either

.| code. This difference has no impact on the TSPA-SR REV 00 model or model

results.

AllConds =5

AlliConds =3

This parameter determines the number of distinct water types which are possible
to use during a WAPDEG simulation. The TSPA-SR REV 00 analyses used
three water types which is within the capabilities of either code. This difference
has no impact on the TSPA-SR REV 00 model or model results.

CrodeModels = 15

CrodeModels =13

This parameter determines the number of distinct corrosion models which are
possible to use during a WAPDEG simulation. The TSPA-SR REV 00 analyses
used 12 corrosion models which is within the capabilities of either code. This
difference has no impact on the TSPA-SR REV 00 model or model results.

CrodeVars =8

CrodeVars =9

This parameter determines the number of corrosion variables which are possible
to use during a WAPDEG simulation. The TSPA-SR REV 00 analyses used
three corrosion variables which is within the capabilities of either code. This
difference has no impact on the TSPA-SR REV 00 model or model results.

WCBarriers = 4

WCBarriers = 2

This parameter determines the number of waste package barriers which are
possible to use during a WAPDEG simulation. The TSPA-SR REV 00 analyses
used two corrosion variables which is within the capabilities of either code. This
difference has no impact on the TSPA-SR REV 00 model or mode! results.

GenThreshDataSets = §

‘GenThreshDataSets = 1

This parameter determines the number of general corrosion threshold data sets
which are possible to use during a WAPDEG simulation. The TSPA-SR REV 00
analyses used one general corrosion threshold data set which is within the
capabilities of either code. This difference has no impact on the TSPA-SR

REV 00 model or model results.

PitThreshDataSets = 5

PitThreshDataSets = 1

This parameter determines the number of localized corrosion (pit) threshold data
sets which are possible to use during a WAPDEG simulation. The TSPA-SR
REV 00 analyses used one localized corrosion threshold data set which is within
the capabilities of either code. This difference has no impact on the TSPA-SR
REV 00 mode! or model results.

EventsPossible =20

EventsPossible =17

This parameter determines the number of events which are possible to use
during a WAPDEG simulation. The TSPA-SR REV 00 analyses used 15 events
which is within the capabilities of either code. This difference has no impact on
the TSPA-SR REV 00 model or model results.

ConstsPerEvent =9

ConstsPerEvent =7

This parameter determines the number of constants per event which are
possible to use during a WAPDEG simulation. The TSPA-SR REV 00 analyses
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WAPDEG Version 4.0

TSPA-SR REV 00 WAPDEG

Explanation of Impact

used at most seven constants per event which is within the capabilities of either
code. This difference has no impact on the TSPA-SR REV 00 mode! or model
results.

VarsPerEvent =10

VarsPerEvent =8

This parameter determines the number of variables per event which are possible
to use during a WAPDEG simulation. The TSPA-SR REV 00 analyses used at
most eight variables per event which is within the capabilities of either code. This
difference has no impact on the TSPA-SR REV 00 model or model resuits.

PitsPerPatch = 20

PitsPerPatch = 10

This parameter determines the number of localized corrosion sites (pits) per
patch which are possible to use during a WAPDEG simulation. The TSPA-SR
REV 00 analyses used at most 10 localized corrosion sites per patch which is
within the capabilities of either code. This difference has no impact on the TSPA-
SR REV 00 model or model results.

StrCracksPerPatch = 20

StrCracksPerPatch = 4

This parameter determines the number of manufacturing defects per patch which
are possible to use during a WAPDEG simulation. The TSPA-SR REV 00
analyses used at most four manufacturing defects per patch which is within the
capabilities of either code. This difference has no impact on the TSPA-SR

REV 00 model or model results.

LocalPerPatch = 20

LocalPerPatch = 17

This parameter determines the number of cracks (both incipient cracks and
manufacturing defects) per patch which are possible to use during a WAPDEG
simulation. The TSPA-SR REV 00 analyses used at most seventeen cracks per
patch which is within the capabilities of either code. This difference has no
impact on the TSPA-SR REV 00 model or model results.
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Label Information:
WAPDEG V4.0
Source, dll, Readme, Diff File
STN: 10000-4.0-00
SMN: 10000-PC-4.0-00

Key Contact: SCM Manager 702-295-3831

Baselined: 10/05/00
CD Created: 06/28/01

NRC COPY
CD Contents:

CD contains 45 files totaling 1.39 Mb of disk space. Screen capture of disk contents
follows on 2 pages.
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F File
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F File
FFie
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F File
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1KB  Text Document
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Apphcation Extension

" 03/15/2000 343 AM

03/10/2000 223 PM
05/01/2000 1223 PM
03/10/2000 2:32 PM
02/18/2000 10:24 AM
04/04/2000 1:28 PM
03/10/2000 233 PM
03/10/2000 2:33 PM
04/24/2000 3:23 AM
06/281939 312 PM
03/10/2000 234 PM
03/15/2000 9.48 AM

- 03/20/2000 227 PM

03/10/2000 333 PM
03/10/2000 2:36 PM
03/10/2000 236 PM
11110/1933 653 PM
03/10/2000 236 PM
031072000 237 PM
03/10/2000 237 PM
01/06/2000 246 PM

05/01/2000 1:02PM

05/01/200012.26 PM
04/07/2000 3:54 PM
04/06/2000 3:14 PM
0172572000 4:27 PM
06/01/2000 1257 PM
03110/2000 2:39 PM
03/10/2000 2241 PM
04/24/2000 3:25 AM
01/06/2000 2:43 PM
05/12/2000 8:44 AM
02/0772000 3:35 PM
07/02/2001 313 AM
05/2472000 10:26 AM
05/02/2000 5:01 PM
06/28/2001 3:37 PM




04/27/2000 10:30 AM
04/24/2000 10:51 AM
03710/2000 227 PM
04/07/2000 10:34 AM
0371072000 223 PM
01/05/2000 205 PM
05/11/2000 B:05 PM
03/15/2000 3:43 AM
03/10/2000 229 PM
05/01/2000 1223 PM
03/710/2000 232 PM
02/18/2000 10:24 AM
04/04/2000 1:28 PM
03/10/2000 2:33 PM
03/10/2000 2:33 PM
04/24/2000 323 AM
06/28/1939 312PM
03/10/2000 234 PM
03715/2000 3:48 AM
03/20/2000 227 PM
03/10/2000 3:33 PM
03/10/2000 2:36 PM
03/10/2000 236 PM
1111011999 6:53 P
03/10/2000 236 PM
03210/2000 2237 PM
03/10/2000 237 PM
01/06/2000 3:45 PM
05/01/2000 1:02 PM
05/01/2000 12.26 PM
04/0772000 354 PM
04/06/2000 3:14 PM
01/25/2000 4:27 PM
.06/01/2000 1257 PM
03/10/2000 2:39 PM
03/10/2000 241 PM
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