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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Reply to:
301 E. Stewart Ave., Rm. 203
Las Vegas, NV 89101

Tel: (702) 388-6125

TO: Joseph Holonichk, Branch Chief, HLUR, M/S 7J-9
FROM: Sr. On-Site Licensing Representatives” Office
DATE: June 3, 1994

SUBJECT: OFFICE OF GEOLOGIC DISPOSAL WERKLY HIGHLIGHTS FOR THE
WEEK ENDING MAY &, 1994

Please find enclosed the above-referenced information. There is
nothing requiring specific management attention.

Enclosure as stated

cc: w/enc.: Robert Johnson, M/S 7J-9
Anne Garcia, M/S 7J-9

NOTE TO ROBERT: Also enclosed is LLNL April 1994 Project Staﬁus
Report
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Lawrence Livermore National Laboratory
LLYMP9405082 WBS 1.29
May 18, 1994 QA: N/A

Robert M. Nelson, Jr., Acting Project Manager
Yucca Mountain Site Characterization Office
Department of Energy

P.O. Box 98518

Las Vegas, Nevada 89193-8518 -

SUBJECT: Yucca Mountain Project Status Report - April 1994
SCP: N/A

Attached is the April Project Status Report for LLNL's participation
in the Yucca Mountain Project.

If further information is required, please contact Carol Passos at 702-794-7511
or Jim Blink at 702-794-7157.

Sincerely,

/)

b

&:9 ' WL Clarke

YLNL Technical Project Officer
for YMP
WC/CP
cc: Distribution
DISCLAIMER

The LLNL Yucca Mountain Project cautions that any information is preliminary and subject to
change as further analyses are performed or as an enlarged and perhaps more representative
data base is accumulated. These data and interpretations should be used accordingly.

Recycled

An Equa! Opportunity Employer ® University of Califomia ® P.O. Box 808 Livermore, CA 94551-9900 ¢ Telephone (510) 422-1100 * Twx 910-386-8339 UCLLL LVMR



-t

\/
.LAWRENCE LIVERMO&E/ NATIONAL LABORATORY YUCCA MOUNTAIN PROJECT

MARCH 1994 TECHNICAL HIGHLIGHTS AND STATUS REPORT
TABLE OF CONTENTS

Executive Summary/Progress During Report Period
Deliverables
Variance Analysis/Explanations
WBS/Cost Performance Report
Cost/Full-Time Equivalent Report
Issues and Concerns
Technical Summary
1.2.1 Systems
1.2.2 Waste Package
1.2.3 Site Investigations
1.2.3.12 Waste Package Environment
1.2.5 Regulatory
1.2.9 Project Management
1.2.11 duélity Assurance
1.2.12 Information Management
1.2.13 Environment, Safety and Health

1.2.15 Support Services

w

NURF N

11

12

12

13

32

34

39

41

42

43

43

44



\_/ ./
LAWRENCE LIVERMORE NATIONAL LABORATORY

(LLNL)
YUCCA MOUNTAIN PROJECT (YMP) STATUS REPORT

April 1994

EXECUTIVE SUMMARY
(Items Proposed for Reporting in YMSCO or OGD Reports)

' A1>) ,WBS 1.2.1.5, Special Studies: The temperature and -relative humidity
_conditions at various repository locations, for an areal mass loading of 70 metric

tons of uranium per acre, were examined for a youngest fuel first (10 year cutoff)
receipt scenario and 21 PWR spent fuel assemblies per waste package. The
calculations are based on the smeared-heat-source, repository-scale model;

~ consequently, the relative humidity values are applicable to average liquid saturation

conditions. Because 70% relative humidity approximately corresponds to & liquid
saturation of 0.13, it does not require very much re-wetting to attain this value of

. relative humidity. Had a discrete representative of waste packages been done, the

local liquid saturation conditions surrounding the emplacement drift would generally

" be drier than the average saturation conditions. In that regard, the repository-scale

model indicates a relative humidity that is wetter than the local value of relative
humidity in the emplacement drift.. Thermo-hydrological heterogeneity and
variability in the heat output among the waste packages will also cause local
behavior to deviate from average behavior. The results indicate that 50% of the
repository area will be below 70%.relative humidity for over 3,000 years, but the
temperature will still be 91°C when the humidity returns. For the outer edge of the
repository, the relative humidity returns to 70% in 80 years when the temperature
is 107°C.

2) _WBS 1.2.2.3.1.1, Waste Form Testing - Spent Fuel: At a technical
exchange meeting at LLNL on April 6-7 involving staff from PNL, ANL, LLNL and
Canada the following three dissolution activities were scheduled to be conducted at
PNL under LLNL sponsorship: 1) Flow-through tests will be started, as previously

. planned, on oxidized U40g ., and unoxidized ATM-104 (PWR) spent fuel specimens-
- after replacement of the liquid waste tank. 2) Flow-through tests on ATM-103

(PWR) spent fuel at low pH (3 to 6) will be started for comparison with results from
drip tests being conducted at Argonne National Laboratory (ANL). The low pH
results will also supplement results from flow-through tests that were conducted
earlier with ATM-103 spent fuel at pH 8 to 10. 3) Measurements of gap inventories
and grain-boundary inventories of 128] will be repeated. for a few spent fuel
specimens using a technique that was. found to be successful at Whiteshell
Laboratory in Canada. The results will be compared with those summarized in last

" month's report. If the results obtained from using the Canadian technique are much

dnfferent from the earlier test results, additional repeat measurements using the new
technique may be required.

3) WBS 1.2.2.3.1.1. Waste Form Testing - Spent Fuel: Uranium release results
from previous testing intervals {exclusive of the present eight to nine year old

LLNL-April 1994 Status Report 1
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samples) have been analyzed for the UO, drip tests. The majority of the tests are
characterized by a period of rapid uranium release between one and two years of
reaction. Uranium release rates during this interval ranged up to 14 mgem-2ed-1
with most of this release being attributed to the spallation of UO, granules from the
sample surface. The final analysis for sample PMP8U-8 indicates a normalized
release of 56 mgem-2ed-1, but this high value is believed to arise from the
dissolution of secondary uranyl minerals during the final overnight acid strip of the
test vessel components. These secondary phases appeared to be deposited on the
Teflon stand throughout the duration of this test. Subsequent to the rapid release
period, release rates for most tests decreased to an average of approximately 0.15
to 0.30 mgem2ed-1. This level of release has remained relatively constant
throughout the duration of the remaining tests. These releases are being compared
to values obtained from testing done under other reaction modes. o

4) WBS 1.2.2.3.2, Metal Barriers: Pitting corrosion experimental techniques are
being reviewed for comparison to stochastic modeling. Measurable parameters
include pitting potential (by potentiostatic and potentiodynamic techniques),
induction time, stochastic pit initiation, pit area, pit depth, and possible film
degradation (ellipsometry and scanning tunneling microscopy, STM)

5) WBS 1.2.2.3.5, Non-Metallic Barrier Concepts: High quality alumina (Al,O,)
ceramics still seem to be the most commonly available, large size technical ceramic
products. There are a number of firms currently selling alumina tubing in lengths of
8-10 fest with diameters of about eight inches and a wall thickness of about 1/4”.
Two inches seems to be about the maximum wall thikness due to thermal transport
properties during firing. Thinner is better. Other materials can be fabricated in the
same size ranges, but there are significant cost disadvantages.

6) WBS 1.2.3.12.2, Hydrologic Properties of the Waste Package Environment:
The Study Plan, 8.3.4.2.4.2 (Laboratory Determination of Hydrological Properties of
the Near-field Environment has been reviewed by YMSCO. The author is resolving
comments. ‘

7) WBS 1.2.3.12.4, Engineered Barrier System (EBS) Field Tests (Large Block
Test): A comment resolution meeting for Study Plan 8.3.4.2.4.4, (Engineered

Barrier System Field Tests) is scheduled to be-held on May 5, 1994.

8) WBS 1.2.3.12.5, Characterization of the Effects of Man-Made Materials on

Chemical & Mineralogical Changes in the Post-Emplacement Environment: Study
Plan 8.3.4.2.4.5 was reformatted to meet the requirements of the NRC-DOE
agreement, and resubmitted to YMSCO on April 28.

9) WBS 1.2.5.5.2, Energy Policy Act Support: R. Van Konynenburg attended a
National Academy of Sciences Committee meeting on the Technical Bases for

Yucca Mountain Standards and responded to the committee's questions on carbon- .

14.

LLNL-April 1994 Status Report 2



LLNL DELIVERABLES MET

( 1994)
Planned Actual . .
Milestone WBS Date Date Description Comment
MOL?77 1.2.3.124 01-31-94 | 04-05-94 Submittal of SP comment responses
"LLNL DELIVERABLES NOT MET
{ 1894)
Planned Projected ’
Milestone WES Date Date Description Comment
MOL45 1.2.2.3.2 01-31-94 | 06-30-94 Submit updated Metal Barriers SIP Delayed by TPR & NWTRB
preparation & by Planning
P . - a ) Workshop
MOL46 1.2.2.3.2 03-16-94 | 05-31-94 Submit degradation mode survey on iron- | Draft received from
o : . | base materials to YMSCO | subcontractor; - in - LLNL
- = review -
MOLO3 1.2.3.10.3.1 | 03-31-94 | 05-31-94 Report on colloid characterization Detayed by equip.matfunction
' - - L - : related to MOLO4
MOLO4 . . | 1.2.3.10.3.1 | 01-12-94 | 06-30-94 Document core flow experiment protocol ~ Delayed ' by equipment
o - - : . : 5 . - malfunction
MOL26 1.2.3.12.1 03-31-94 | 05-27-84 Submit near-field geochemistry topica! | Detayed by TPR & NWTRB
) report preparation
MOL76 1.2.3.12.3 03-31-94 | 06-30-94 Calibration of equip. for scoping exp. Delayed by procurement and
: ! : : ’ requirements coordination
with the LBT
MOLS1 1.2.5.4.2 03-31-94 | 05-31-94 Submit plan for code qualification Individual Software Plan is

currently in technical review

LLNL-April 1994 Status Report
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Yucca Mountain Site Characterization Project

Variance Analysis Report
Status Thru: 29-APR-94

PARTICIPANT: LLNL PEM: SMITH : WBS: 1.2.2.3.1.1

————— e

WBS TITLE: WASTE FORI{ TESTING - SPENT FUEL

P%8 ACCOUNT: OL2311

FY 1994 Cunulative to Date FY 1994 at CO_trg' tetion
BCWS _BCUP ACWP SV_~ SvX btd | cv cvX (o] BAC EAC VAC VACX _IEAC jcel
1036 1160 964 124 . 12.0 112.0 196 16.9 120.3 1785 1781 4 0.2 1486 76.5
Analysis

Cumulative Cost Variances - '

The cost variance is due to two FY93 summary accounts being carried
over into FY94 awaiting completion of milestones. Thée milestones
required reports from PNL that were delayed by 30 days and as a
result were not received by LINL until mid October. These reports
were immediately processed by .LINL and submitted to the Project
Office for review. No actual costs were ‘incurred but earned value
was calculated upon closing of these summary accounts. These FY93
accounts were not removed during the FY93 Close-Out exercise in
PACs and will continue to contribute an inaccurate $120k to both
the cost and schedule variance. The correct cost variance is 7s.

Cumulative Schedule Variance: _
Same as above. The correct schedule variance is 4.

VYariance At cComplete:

S/3 /55

DATE

LLNL-April 1994 Status Report 4
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Yucca Mounlam Site Characterization Project
Variance Analysis Report
Status Thru: 29-APR-94

PARTICIPANT: LLNL PEM: _TYNAN : = WBS: 1.2.3.11.3

WBS TITLE: GEOPHYSICS—-ESF SUPPORT SUBSURFACE GEOPHYSICAL TSTG

P&S ACCOUNT: OL3B3

£Y_1994 Cumulstive to Date ) 1994 st Completion
BCWS _BCWP  _ACMUP sV SVX b | cv crl VEAC EAC VAC VACX _JEAC TCPI
w2 w2 & 0. 0.0100.0 100 70.4 338.1 200 106 100 S0.0 59 100.0
Analysis

cumulative Cost Variance:
Scheduled costs have not been incurred due to a delay in the
procurement process ($50k). These costs are currently liens since
the procurements are in progress. The remaining variance will
disappear when the equipment is received tested, and a report on
capabilities is written.

cumulative Schedule Variance:

4

Variance y X COmglete- :
LLNL expects to spend all but $20k of this account (the Dep.
Assistant Manager for Scienctific Programs € ¥YMSCO has indicated
that $20k will be taken via CCB action). However, some of the
funds will be used to offset a shortfall in WBS 1.2.3.5.2.2 which
was onlyallocated $2Sk. The proper accounts will be charged;:
1.2.3.11.3 will underrun and 1.2.3.5.2.2 will overrun; the total
costs will be $205k, but with a different distribution than
anticipated by YMSCO. These actions are by direction of the YMSCO
Asst. Manager for Sci. Programs.

ﬂ 13 ,Mach A / /M SH3/557

@&’s ACCOUNT MANAGER DATE TPO DATE

LLNL-April 1994 Status Report 5
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Yucca Mountain Site Characterization Project

Variance Analysis Report
Status Thru: 29-APR-94

- PARTICIPANT: LLNL PEM: SIMMONS WBS: 1.2.3.12.4

WBS TITLE: ENGINEERED BARRIER SYSTEM (EBS) FIELD TESTS

P&S ACCOUNT: OL3C4

___FY_1994 Cumulative to Date o FY 1994 at Complet
BCUS _BCWP__ACWP SV SvX SPy cv cvX cP} BAC EAC VAC VACX _1EAC_ TCP 1

1568 W77 1441 91 . -5.8 94.2 35 2.4 102.5 2530 2965 -435 -17.2 2468 &9.1

Analysis

Cumulative _Cost Variance:

Cumulative Schedule Variance:
==a=22ative sSchedule Variances

Variance At Complete:

Variance .at completion caused by current estimates for
instrumentation and loading devices for the large block. The test
is in a state .of evolution as are the models being developed to
interpret the data. Several additional channels are required in
the data acquisition system. side loading of the blocks initially
was going to be accomplished by a single bladder. Complications in
the fabrication of the bladder rising from the need to insert
instrumentation through the bladder, forced considerations of other
options. The current resolution is to achieve loading by using.
several bladders. This increased cost was identified and discussed
during the midyear review at YMsSCO. : :

P&3 ACCOUNT MANAGER DATE . TPO DATE

Y. Tofh p o e s

LLNL-April 1994 Status Report 6
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Participant LLNL
Prepared - 05/12/94:07159:05

PACS Participant Work Station (PPVS)
W8S Status Sheet (W8S02)

Yucea Mtn. Site Char. Project-Plamning & Control System

01-Apr-94 to 30-Apr-94
Page - 1
Ine. Dollars in Thousands

W8S No. e 1.2

wBS Title * YUCCA MOUNTAIN PROJECT
Parent WBS No. .

Parent WBS Title .

“W8S$ Manager e

Parent WBS Manager -

Statement of Work | B

See the current W8S Dictionary

Cost/Schedule Performance

Current Perfod

FY1994 Cumulative to Date

FY1994 at Completion

1d Description . BCvS BCWP ACWP sV cv BCWS acwe ACWP sV cv BAC EAC VAC
1.2.1 SYSTEMS ENGINEERING 1% 14 22 0 -8 ] 9 78 0 15 160 145 15
1.2.2 WASTE PACKAGE 294 292 326 -2 -34 1948 - 2148 1939 200 209 3445 3492 =47
1.2.3 SITE INVESTIGATIONS 499 434 489 -65 55 3923 3840 3675 -83 165 6428 6919 -491
1.2.5 REGULATORY 118 90 a7 -28 3 826 810 - 823 <16 -13 1482 1494 «12
1.2.9 PROJECT MANAGEMENT 100 100 116 0 -16 M2 - Nne 764 0 52 1222 127 -52
1.2.1% QUALLITY ASSURANCE Sé 56 s1 0 $ I 3 316 0 43 650 635 15
1.2.12 INFORMATION MANAGEMENT . 20 20 20 0 0 148 143 133 (1] 12 250 238 12
1.2.13 - ENVIRONMENT, SAFETY, & HEA 2 2 0 -0 'y ) ] 15 3 0 12 25 13 12
1.2.15 - SUPPORT SERVICES n 3 23 1] 8 222 222 168 0 56 382 374 8
‘Total 1136 1039 1134 05 =95 8243 8364 7897 101 467 14044 14584 -S540
: - Resource Distributiens by Element of Cost

Fiscal Year 1994

Budgeted Cost of Work Scheduled - », : C ’ )

) Oct Nov Dec Jen Feb Map Apr May Jun Jul - Aug Sep Total
LBRHRS a3 TA36 me 8058 7951 7801 8018 7827 8057 2029 ”»nn 7639 04815
LABOR 765 672 678 768 732 7”9 728 T8 72 ™1 729 726 8742
suss , 109 298 264 233 315 . 269 218 196 (43} 190 132 184 2649
TRAVEL 0 0 0 0 0 0 -0 0 0 0 0 0 0
OTHER 155 193 148 200 176 190 1 208 209 209 7 - 238 2321
CAPITAL . o - - -0 N - 21 146 59 7 81 N ¢ 0 0 0 332

Total BCWS 1029 1163 1099 1222 1369 1247 1134 1216 1189 1150 1078 1148 14044
LLNL-April 1994 Status Report 7




Partfcipant LLNL
Prepared - 05/12/94:07:59:05

Yucca Htn. Site Char. Project-Planning & Control System
PACS Participant Work Station (PPS)
WBS Status Shaet (WBS02)

01-Apr-94 to 30-Apr-94
Page - 2

Inc, .Oollars in Thousands

W8S No. e 1.2

*YUCCA MOUNTAIN PROJECT

Fiscal Year 1994

Actual Cost of Work Performed

Resource Distributions by Element of Cost

Oct Nov Dec Jan Feb. Mar Apr May Jun Jul Aug Sep Total

LBRHRS 8301 6113 5630 6247 6390 7092 7007 0 0 0 0 0 46870

LABOR 762 413 383 497 513 552 513 0 0 0 0 0 3633

suss 114 303 254 233 315 246 218 0 0 0 0 0 1683

TRAVEL .0 0 0 0 (] 0 0 0 0 0 0 0 0

OTHER 152 385 243 355 388 452 388 0 0 0 0 ] 2363

CAPITAL 0 0 11 21 138 13 15 0 0 0 0 0 218

"Total ACWP 1028 1101 891 © 1106 1354 1283 1134 0 0 0 0 ] 7897

Resource Distributions

Fiscal Year 1994 Oct Nov ‘Dec Jan feb Mar Apr May Jun Jul Aug Sep Total

BCWS 1029 1163 1099 1222 1369 1247 1134 1216 1189 1150 1078 1148 14044

BCWP 19 1081 963 1083 1838 1189 1039 0 0 0 0 0 8364

ACWP 1028 1101 - &M 1106 1354 1283 1134 0 0 0 0 0 7897

ETC 0 0 0 0 .0 0 0 1712 1326 1292 1216 1144 6687

' Fiscal Year Distribution , At

Prior FY1994 FY1995 FY1996 FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 Future Complete

BCWS 11048 14044 43192 46455 35899 25532 17825 12021 8684 3594 823 705 219822
BCWP 10882 8364 0 0 : 0 0 0 0 0 0 0 0
ACWP 10846 7897 0 . 0 0 0 0 0 : 0 0 0 0

(314 0 6687 42664 45610 34901 25692 18815 12262 o167 3624 823 705 219893

LLNL-April 1994 Status Report 8




YMP PLANNING AND CONTROL SYSTEM (PACS)

PARTICIPANT: LLNL , FISCAL MONTH/YEAR: APRIL, 1994
DATE PREPAREL 9-May-94
—— . — — = —— .
CURRENT MONTH END FISCALYEAR |
wBs ACTUAL | PARTICIPANSUBCONTRAC] PURCHASE |SUBCONTRACTACCRUELLCAP EQP AP'PRo'v'Eq CURRENT [ CUMULATIVE
ELEMENT COSTS | FTES HOUR{ HOURS _[EOMMITMENTJCOMMITMENTS| COSTS# ACCURAL BUDGET | FY94 AFP| COSTS
———— —— e — ——
1.2.1.5 10,400] 0.70] 100 0 0 160,000 69,600
SUBT 1.2.1 10,400 0.70| 100 0 -0 0 0 ol 160,000 122,061 69,600
1.2.2.1 30,000 1.30] 189} 68 o} 0 400,000 265,800
1.2.2.2.1 62,800) 2.80| 437 7,499 176,000 550,000 375,600
1.2.2.2.2 82,500 2.70| 520 2,292 0 .0 850,000 455,700
1.2.2.2.3 24,600 0.40] 77 204 . o] 1,800 230,000 110,200
1.2.2.2.4 121,300{ 5.30{ 937 4,183 447,119{ 44,900 1,650,000 940,400
12225 27,700] ~1.40] 140 20 0| - 11,103 248,000 152,100
1.2.2.3.1.1 453500f 0.40| 44 378 1.982 250,001] 641,240 1,765,000 42,800
1.0.2.3.1.2 -45400] "0.200 . M| . 330 6,043| 37,500 280,000 116,200
1.2.2.3.2 172,200] 4.40| 677 14370 13,704] 63,750 360,000 418,700
1.2.2.3.4.1 16,600 0.90| 171 1,307 -0 0 300,000 156,200
1.2.2.3.4.2 21,500 0.30] 57 2 0 0 300,000 97,500
1.2.2.3.5 13,500 0.70] 93 0 0 0 100,000 52,200
CAPITAL EQUIP, 1,633 15,431 o 0 91,000 133,823
SUBT 1.2.2 974,133| 20.80| 3,486 378 47,778 893,767{ 800,293 ol 7,663,000{ 6,217,034 3,662,323
1.2.3.1 - 23,000] 1.00] 263 0 o 0 245,000 139,700
1.2.34.2 32,000{ t.10{ 273 68 0 ] 381,000 191,900
1,2.3.5.2.2 17,000] 0.90 12 0 0 0 25,000 46,400
1,2.3.10.1 11,200 * 0.40 0 0 0 0 125,000 91,300
1,2.3.10.2 9,400{ 0.50{ 104 0 0 0 125,000 147,600
1,2.3.11.3 1,200 0.10 0 38,531 0 0 200,000 20,200
CAPITAL EQUIP. o| 0.00 0 16,850 0 0 : 15,000 ]
SUBT 1.2.3 93,800 4.00] 652 0 - 53,249 0 0 ol 1,101,000] 933,209 637,100
1251 16,200 0.70{ 142 0 0 0 150,000 80,800
12522 37,700{ 1.80| 112 0 0 0 240,000 218,200
12.5.3.4 22,600 1.30{ 199 * 4,608 0 0 350,000 156,900
1.253.5 4600 0.20f 27 0 0 0 50,000 25,900
1.2.54.2 50,300 2.80] 408 1,402 0 0 660,000 323,200
11.2.5.5.2 200/ 0.00 8 .0 .0 0 . 20,000 . 5,200
icja_'pjnjAL EQUIP. | 0 0 0 0 . 34,000 0
I"suBT1.25 || 131,600 6.80] 896 0 6,010 0 0 o/l 1,470,000] 1,095,437 811,200
LLNL-April 1994 Status Report 9

Y]




YMP PLANNING AND CONTROL SYSTEM (PACS)

trey

# Per instructions letter daled 4/27/93 V.F. lorii to W. L. Clarke

LLNL-April 1994 Status Report
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Capital equipment budgets are included in the individual WES Elements.

o - MONTHLY COST/FTE REPORT — VT

PARTICIPANT:  LLNL FISCAL MONTH/YEAR: APRIL, 1994

DATE PREPAREL 9-May-94
— S — - ——— —w
‘ CURRENT MONTH END FISCAL YEAR
W8S ACTUAL'] PARTICIPANSUBCONTRAC] PURCHASE [SUBCONTAACT\CCRUEITAP EQP] PPROVED CURRENT [ CUMULATIVE
ELEMENT L COSTS | FTES HOURY HOURS _LOMMITMENTYCOMMITMENTS| COSTS# ACCURA! FY94 AFP|  COSTS
= e — |

120.1.2 51,2000 2.90] 320 17_61 0 0 620,000 361,800
12.9.2.2 54500 330 767 1,058 0 49 600,000 400,600
SUBT 1.2.9 105,700  6.20] 1,087 0 1,234 0 39 of 1,220,000 1,007,512 762,400
12111 48,0000 1.80] 255 0 0 0 650,000 315,200
SUBT 1.2.71 48,000| 1.80| 255 0 0 0 0 of 650,000 609,812 315,200

(FUNDED UNDER 1.2, 18)

121222 9,100 0.20] 32 0 0 0 116,000 54,600
1.2.12.2.3 12,400{ 0.40] 20 97 0 0 134,000 78,300
SUBT 1.2.12 21,500 060 s2 6 97, 0 0 250,000( 215,606 132,900

. (FUNDED UNDER 1.2.17)

121325 2,700 o010 2 0 0 0 25,000 3,000
SUBT 1.2.13 2,700 o.10] 2 0 0 0 0 of 25000 18,750 3,000
1.2.15.3 18,2001 1.90] 339 99 0 0 290,000 120,100
1.2.15.3 6,700/ 0.10 0 0 0 0 92,000 43,600
SUBT 1.2.15 24,90| 200, 339 0 99 0 0 of 382,000 300,010 163,700
(TOTALLLINL _ [ 1,a12,733] 42.90] 6.860] 378 X N 800,342] ¢ of["n,"‘su,m 10,659,431 6,674,420




Issues and Concerns

None at this time.

LLNL-April 1994 Status Report 11



TECHNICAL SUMMARY

1.2.1. SYSTEMS ENGINEERING
1.2.1.1 Systems Engineering Coordination and Planning
No significant activities. |
1.2.1.5 Special Studies

Analysis of Thermo-Hydrological Conditions in the Repository

T. Buscheck continued to support the thermal loading systems study by re-
examining the repository-scale model calculations for an areal mass loadings (AML)
of 70.0 MTU/acre with an emphasis on the temperature and relative humidity
conditions at various locations in the repository. We assume a Youngest Fuel First
SNF receipt scenario with a 10 yr cut-off for the youngest fuel (referred to as YFF
10) and account for the emplacement of BWR Waste Packages (WPs) containing 40
assemblies per WP, and PWR WPs containing 21 assemblies per WP. The waste
receipt schedule was supplied by J. King of the M&O.

Table 1 summarizes the temperature and relative humidity conditions at various
repository locations. The table pertains to the re-wetting period that occurs after
the minimum relative humidity has been attained. The first set of columns list the
time it takes to re-wet back to the indicated relative humidity and the next four
columns show the temperature that occurs when the indicated relative humidity is
attained. It should be emphasized that Table 1 is based on the smeared-heat-
source, repository-scale model; consequently, the listed relative humidity is a value
that is applicable to average liquid saturation conditions. Because 70% relative
humidity approximately corresponds to a liquid saturation of 0.13, it does not
require very much re-wetting to attain this value of relative humidity. Had a
discrete representative of waste packages been done, we would find that the local
liquid saturation conditions surrounding the emplacement drift are generally drier
than the average saturation conditions. In that regard, the repository-scale model
indicates a relative humidity that is wetter than the local value of relative humidity
in the emplacement drift. It should also be noted that thermo-hydrological
heterogeneity and variability in the heat output among the waste packages will
cause local behavior to deviate from average behavior.

T. Buscheck is developing a two-drift, drift-scale model that will be able to consider
the emplacement of WPs with different heat output in neighboring drifts. S.
Daveler has developed a pre-processor that will allow for the explicit scheduling of
WPs throughout the repository. This will enable us to look at the repository-scale
consequences of emplacing WPs that may be progressively older {or younger) for
each successive year of emplacement.

LLNL-April 1994 Status Report 12



kY]

W, N

Table 1
Time required to attain the indicated relative humidity at various repository Iocatnons
and the temperature at which that value of relative humidity is attained for
. 22.5-yr-old spent nuclear fuel {SNF), an AML of 70.0 MTU/acre,
and bulk permeability of 280 millidarcy (1 darcy”10° 2m?). The locations are identified
as the percentage of the repository area enclosed, with O percent corresponding
to the repository center, and 100 percent corresponding to the outer perimeter

Fraction of Time required to attain the Temperature at which the indicated
repository area " indicated relative humidity relative humidity is attained (°C)
enclosed (percent) . {yr) , n ‘ '

C 70% | 80% 80% | 95% 70% 80% 80% 95%
50 3350 8730 | 16,150 | 23,560 91 69 56 49
75 1940 4080 7630 | 10,450 97 77 66 - 61
90 630 1030 1760 2460 105 - 97 85 78
97 80 170 290 390 107 103 99 96

1.2.1.6 Configuration Management t

- Affected document notices (ADN's) were completed for ‘CRs 94/071, 94/075,

94/077, 94/082 and 94/113. No LLNL controlled documents were affected.
1.2.2. WASTE PACKAGE

1.2.2. 1 Waste Package Coordination and Planning

:LLNL staff partnmpated |n plannlng for the Planned Program Approach (Scenario A)
re- baselme

LLNL staff partuclpated in the Design lntegratlon Workshop in Las Vegas on April 5.
J. Blink participated in the Focused ACD meetings in Las Vegas on April 14 and 28.

1.2.2.2 Waste Package Environment

This work is now being reported in WBS 1.2.3.12.

1. 2 2.3 Waste Form and Materials Testing
1.2.2.3.1 Waste Form

1.2.2.3.1.1 Waste Form Testing - Spent Fuel

" Spent Fuel Dissolution

A technical exchange meeting of PNL, ANL, LLNL, and Canadian staff members was

‘held on April 6 and 7 in Livermore to discuss:

1) Progress for development of a spent fuel c.lissolutio'n model, and
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2) Overall objectives and priorities for spent fuel dissolution testing in the U.S.
program.

As a result of these discussions, it was agreed that some of the future spent fuel
dissolution testing at PNL should include items outlined below: '

1) Flow-through tests will be started, as previously planned, on oxidized Us0g 4 x
and unoxidized ATM-104 (PWR) spent fuel specimens after replacement of
the liquid waste tank. i

2) Flow-through tests on ATM-103 (PWR) spent fuel at low pH (3 to 6) will be
started for comparison with results from drip tests being conducted at
Argonne National Laboratory (ANL). The low pH results will also supplement
results from flow-through tests that were conducted earlier with ATM-103
spent fuel at pH 8 to 10.

3) Measurements of gap inventories and grain-boundary inventories of 129] will
be repeated for a few spent fuel specimens using a technique that was found
to be successful at Whiteshell Laboratory in Canada. The results will be
compared with those summarized in last month's report. If the results
obtained from using the Canadian technique are much different from the
earlier test results, additional repeat measurements using the new technique
may be required.

D-20-43, Unsaturated Dissolution Tests with Spent Fuel and uo,
Spent Fuel

Tests are in progress at ANL to evaluate the long-term performance of spent fuel
under unsaturated conditions at 90°C in a potential repository. These tests examine
the leach and/or dissolution behavior of two types of well-characterized irradiated
fuels, ATM-103 and ATM-106 (both PWR), in three types of tests: two with
saturated water vapor atmospheres; two with a drip rate of 0.075 mL/3.5d; and
two with a drip rate of 0.75 mL/3.5d. A control test without fuel but with a 0.075
mL/3.5d drip rate is also included. EJ-13 water for the tests came from well J-13
and was initially equilibrated with volcanic tuff for approximately 80 days at 90°C.
The seven tests have undergone ~19 months of testing at 90°C. ‘

In April, the leachate was removed from each test and the tests were restarted.
Aliquots of the leachate were prepared for pH, anion, carbon, transmission electron .
microscope (TEM), alpha, gamma, and cation analyses. The sampling went
smoothly with a step added to one of the tests to better evaluate the surface area
of fuel in the test. This was accomplished by examining the pellets in one of the
tests. As the data are compiled ANL. will compare the 137Cs release against that
observed in C. Wilson's semi-static tests to get an estimate of the gap inventory
that is being released.

uo,

The objective of the tests at ANL is to evaluate the reaction of UO, pellets after
exposure to dripping EJ-13 water at 90°C using the unsaturated test method. More
specifically, these tests are designed to examine the dissolution behavior of UO,,
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formation of alteration phases, release rates, and mechanisms of uranium release,
and to serve as a pilot study for similar tests with spent nuclear fuel.

The Uo, tests, using the drip test method at a dr|p rate of O. 075 mL/3.5d of EJ-13
water have been ongoing for about eight years. Results of these tests have been
published in the past. :

This program is currently being converted to quality affecting status. Efforts were
expended to update the scientific notebook used to record data from these tests to
a QA acceptable format. J. Bates attended discussions on spent fuel and colloids
as part of the International Program meetlng with the Canadians, LLNL and PNL

_staff.

Solution aliquots were collected for the eight to nine year UO, drip test samples
supported by Teflon stands. A visual examination of the pellet surfaces made
during the sampling process indicates that secondary uranyl phases continued to be
deposited on the pellet surface. Solution pH values decreased from an initial 8.2, to
values of 6.4 to 7.5 after reacting with the samples and collecting in the bottom of
the stainless steel test vessels. Additional solution aliquots were collected for
cation, anion, carbon, suspended uranium, and filtered uranium analysis. Results
from these analyses will be presented in future reports.

Uranium release results from previous testing intervals (exclusive of the present
eight to nine year samples) have been analyzed. The majority of the tests are
charactenzed by a period of rapid uranium release between one and two years of
reaction. Uranium release rates during this interval ranged up to 14 mgem-2e d-!
with most of this release being attributed to the spallation of UO, granules from the
sample surface. The final -analysis for sample PMP8U-8 indicates a normalized
release of 56 mgem-2e d-1, but this high value is believed to arise from the
dissolution of secondary uranyl minerals during the final overnight acid strip of the
test vessel components. These secondary phases appeared to be deposited on the
Teflon stand throughout the duration of this test. Subsequent to the rapid release
period, release rates for most tests decreased to an average of approximately 0.1 5
to 0.30 mgem-2e d-l. This level of release has remained relatively -constant
throughout the duration of the remainjng tests. These releases are being compared
to values obtained from testing done under other reaction modes.

D-20-53(a), Dissolution Tests with UOz

Over 20 grams of UzOg as NBS Standard Reference Material 950 have been
obtained. = This material may be :used as samples in the LLNL dissolution
experiments because of their direct traceability to NIST (NBS). They were prepared
in the same manner that is planned to prepare it at LLNL, by heating a uranium
starting material to high temperature (>800°C) in air. Equipment, safety approvals,
and uranyl acetate have been acquired to prepare dehydrated schoeplte, UOgzeH;70. -
The first synthesis will begin in early May. :
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Laboratory equipment for the initial four UOzeH,0 dissolution experiments have
been assembled and-tested. They have been loaded with existing, analyzed UOge
H5,0 and flow was started. There are two room temperature and two 75°C runs,
the four schoepite runs in the initial eight screening runs of the test matrix. All four
will be run at room temperature first, then at 75°C. This approach will double the
data with minimal additional effort.

Spent Fuel Oxidation
~ Dry Bath Testing

The drybath spent fuel oxidation experiments continue to operate at PNL without
incident. An interim examination on the 255°C and 195°C baths is scheduled for
June. The longest running samples of Turkey Point PWR fuel have been at
temperature (175, 130, 110°C) over 50,000 hr (almost 6 years).

In order to resolve ambiguity in the interpretation of quantitative X-ray
diffractometry (XRD) results from spent fuel samples oxidized above an oxygen-to-
metal (O/M) ratio of 2.4, a new series of samples were prepared using AlL,O, as a
non-interfering standard. Samples prepared using this material appeared to have no
significant preparation artifacts or physical degradation- effects. Results from the
initial samples indicate that the X-ray peak intensity of the UO, 4 phase decreases
systematically as the O/M increases above 2.4. X-ray peak widths increase with
increasing O/M ratio, indicating a decreass in crystallite size. Preliminary analyses
of the X-ray intensity results and sample O/Ms based on oxidation weight gains
(assuming that the intensity loss of the UO, 4 peaks was due to formation of a
higher oxidation product) indicates that the new phase has an O/M close to 2.66.
Analysis of the remaining samples in this series is temporarily on hold due to PNL's
suspension of radiological operations in the Building 325 laboratories where the
XRD lab is located.

Work on preparing TEM samples of tha highly oxidized spent fuel samples from the
drybath ovens continues slowly due to the contamination potential of spent fuel
powders. Samples containing the powdered spent fuel embedded in epoxy have
been prepared and are being thinned for TEM observation.

- Thermogravimetric Ag-paratus (TGA)

A 195.63 mg fragment of ATM-105 (BWR) fuel has been running in TGA#1 at PNL
at 283°C for over 475 hours. A plateau at an O/M of 2.42 was reached after ~150
hours. The initial weight gain curve compares quite well with those from samples
run at 283°C in TGA#2. A sample oxidized to O/M=2.75 after 211 hours at
305°C was examined by XRD. The only phase present was U30g. The samples
oxidized to O/M=2.41 after 544 hours at 255°C only had the U4Og phase present.

Materials Characterization Center (MCC) Hot Cell Activities
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The liquid radioactive waste disposal holding tank for the PNL Building-325
analytical hot cells is being replaced. The anticipated completion date has slipped
another 2 to 3 weeks to sometime in May. Only minor amounts of radioactive
liquid waste can be generated at this time, which precludes operation of any flow-

through tests.
- 1.2.2.3.1.2 Waste Form Testing - G!ass

A preparedness review has been performed and open items identified for the

~ Unsaturated Testing of U0, at ANL The items are minor, and the review will be

closed out shortly.

7 D 20—27 Unsaturated Testing of WVDP and DWPF Glass

The N2 dissolution tests (DWPF actinide- doped glass, prevuously described as SRL

_glass) continue as scheduled. The tests have been ongoing for 99 months. Test

samples were taken during December and the analyses of the test solutions for
colloids has been completed. Data from the December sampling are being compiled
and combined with data collected previously. The data collected in the 1980 s are

. being checked and vahdated for accuracy

The N3 (West Valley ATM-10 glass) dissolution tests continue as scheduled. The
tests have been ongoing for 77 months. No solution data have been reported from
these tests and, as with the N2 tests, the original data sheets and analytical records
are being checked and the data compiled. . In particular, the rate of glass reaction in
these tests which should match the normalized 29Tc release results, the rate of
transuranic release, and the distribution of transuranic elements between the

. solution, colloidal, and acid strip fractions.

D-20-70, Parametric Studies of WVDP and DWPF Glass

Sixteen parametric- dissolution tests of DWPF and WVDP glass continue at ANL.
.Some have been in progress for up to 8 years. No sampling has been done in
several years, and none is anticipated this year. The solution injections continue.
Based on calculations of the free volume in the test vessel, it appears that sampling
of these tests will be required in early FY95; otherwise, the ‘water will directly

.contact the glass as it collects in the test vessel.

Tests on a variety of glasses exposed to 60 and 95% relative humidity (RH) at 70°C
continue at ANL. No test terminations have been done for several years, and none

are planned for this year. The tests will continue.

.1.2.2.3.2 Metal Barners

Task Management and Quahty Assurance lPACS OL232JCD)

W. Clarke, D. McCright, and R. Van Konynenburg participated in an April 7 meeting
at M&O Headquarters in Vienna, Virginia to discuss materials issues for the initial
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multi-purpose canister (MPC) procurement. The discussion focused on the material
for the container itself and on the "basket" material used for separating the fuel
assemblies. As follow-up to the meeting, D. McCright and R. Van Konynenburg,
along with D. Stahl of the M&O, wrote a note on the choice of basket material for
the initial procurement.

R. Van Konynenburg attended a Design Integration Workshop meeting in Las Vegas
on April 5. He also received reviewer comments on the carbon-14 review paper for
the journal Waste Management and has implemented the revisions.

The Metal Barrier Task is organizing a workshop to be held on May 10-12 in
Pleasanton, California, to address candidate materials, test environments, and long-
term test approaches. The workshop is consistent with guidance from the Planned
Program Approach direction and renewed emphasis on engineered barriers along
with the natural barriers. Planning for the testing activities to be performed over
the next five years is one of the key agenda items. One outcome of the workshop
will be identification of which tests need to be performed and in what
environments. As appropriate, personnel from the near field environment,
performance assessment, and waste form parts of the project have been invited.
The workshop will involve participation by invited personnel cognizant of materials
issues connected with the project, including YMSCO, Weston, M&O, LLNL,
University of Nevada, and sub-contractors.

A. Simmons (YMSCO) and D. Stahl (M&O0), visited LLNL on April 8 to discuss the
technical scope, schedule and milestones of the Metal Barrier and Non-Metallic
Barriers with D. McCright.

Prepare Planning Documents (PACS OL232LFF)

A draft of Revision 3 of the Metal Barrier Scientific Investigation Plan (SIP) was
completed during April and an informal copy was given to the M&O to permit them
to. complete a milestone on the waste package design. Revision 3 followed the
same general format of activities as previous versions. In view of the rapidly
changing project priorities on the engineered barriers, a rather different format of
the Metal Barrier activities is envisioned, and this will result in a totally rewritten
SIP. This matter will be discussed at the workshop on materials and long-range
testing to be held in May.

A QA grading report was completed to cover Activity Ef-20-18F, Determination of
the Stress Corrosion Cracking Susceptibility of Candidate Materials Using Fracture
‘Mechanics Test Specimens. This work is contracted to Argonne National
Laboratory, and the activity plan and QA grading report cover the LLNL portion of
the work. :
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Degradation Mode Surveys (PACS OL232LFA, Activity E-20-13)

Iron-Base, Corrosion-Allowance Materials

~D. Bulien, lowa State Umversrty, submltted a revised draft (Revision B) of the
degradatlon mode survey on iron-base, corrosion-allowance materials on April 15.
This revision contains some sections that were omitted in the first version. The
revised draft is undergoing internal technical review.

Performance Tests and Model Develogment {PACS OL232LFB. Activigz E-20-16)

G. Henshall began a revrew of the literature for the purpose of identifying
experimental techniques in localized corrosion. Efforts this month focused on
aqueous pitting corrosion. In Addition, discussions were held with J. Farmer to
help in assessing some of the experiments and the ease with which they could be
performed at LLNL. This review is in progress and the preliminary findings are
summarized below.

Details of the Modeling .

G. Henshall continued modeling the effects of the number of individual "runs” in a
simulation (a measure of "sample size") on the computed pitting potential. Using
the same input parameters as in previous -months’ calculations, predictions of the
pitting potential were made with 100 runs per simulation. By comparing these
results with earlier ones for 10, 20, and 50 runs, the effects of the number of runs
in the simulation (NRUNS) on the curve of pitting potential E,J as a function of "wait
time" were assessed (see the February and March 1994 reports for definitions of
these parameters). As NRUNS increases, £, stays essentially constant for a given
median wait time. However, increasing NRUNS increases the chance for extremes
in the calculated results. One consequence is that for the maximum wait time, Ep
tends to increase as NRUNS increases. As shown in Fig. 1, another consequence is
that for the minimum wait time, tp;, £, decreases as NRUNS increases, although
there is considerable scatter. Thus, there appears to be an effect of "sample size"
on the results from the stochastic model.

Further calculations were aimed at exploring the decaying birth probability option
within the stochastic model. As discussed elsewhere (Ref. 1), a decay in the birth
probability allows the stochastic model to better simulate some of the pit initiation
data available in the literature. The form of this decay is

= Apgexpl-at] (1)

‘where A is the birth probability Ao and a are constants, and t is the exposure time.
in previous calculations of pitting potential & was assumed to be zero so that the
birth probability did not decay. All other parameters remaining the same, these
calculations were repeated using o = 0.023026, corresponding to an order of
magnitude decay in A following a 100 time-step exposure. Figure 2(a) shows a

. comparison with the earlier calculations of £, as a function of ¢, for NRUNS =
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20. For potentials abo\r(approximately 4 x 104 (arbitrannits) the two curves are
very similar. As shown in Figure 2(b), however, below this voltage none of the 20
runs initiated a pit for a = 0.023026. In contrast, fora = O a pit occurs in every
run for all of the applied potentials explored. in the case of a decaying birth
probability, the lack of any runs initiating a pit below a potential of 4 x 104 (this
value is expected to vary with changes in NRUNS) indicates a lower limit on Ey ora
"true” thermodynamic threshold. Such a threshold was not predicted for the case
of a constant birth probability (see the March 1994 report).

References

1. G. Henshall, W. Halsey, W. Clarke, and D. McCright, University of California
Lawrence Livermore National Laboratory Report, UCRL-ID-111624 (1993).

Figure 1. The variation in the Ej vs. 1, plot with changes in the number of runs
per simulation.
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Figure 2. (a) The varigm'fn in the pitting potential as a futw.don of the minimum wait
“time for two values of a. (b) The number of runs {out of 20 total) in which a pit
was initiated as a function of the applied potential. The units for potential and time

are arbitrary.
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Experimental Determination of Critical Pitting Parameters

G. Henshall continued a review of the literature for the purpose of identifying
experimental techniques iof localized corrosion. Efforts this month focused on
aqueous pitting corrosion. In addition, J. Farmer collaborated in assessing some of
the experiments and the ease with which they could be performed at LLNL.

Pitting Potential

The pitting corrosion experimental techniques reviewed to date are categorized
based on the types of quantities they can measure.

The pitting potential can be measured by one of two basic techniques:
potentiostatic and potentiodynamic. For the former, a constant potential is applied
to a specimen in an electrochemical cell, and the electrical current is measured as a
function of time. Theoretically, the current initially will be small and unchanging,
and then will rise rapidly when pitting begins. Testing is done for a range of
potentials, and the pitting potential is the least positive applied potential for which a
current rise is observed within the chosen time of the experiment. The
potentiodynamic technique is similar to that just described except that the potential
is swept at a constant rate rather than being held constant. The sweep begins at a
potential believed to be below the pitting potential and is increased until the
measured current increases rapidly, indicating pit formation. The difficulty with this
technique is that the measured pitting potential is a function of the sweep rate.
Both techniques can be used to evaluate the effects of temperature, solution
chemistry, alloying, etc., on pitting potential.

Induction Time

For a given potential and environment, the induction, or "incubation”, time is
defined as the exposure time required to initiate pitting. The induction time can be
measured using the potentiostatic technique described earlier. Again, an abrupt
increase in electrical current is used to indicate the initiation of pitting, and thus the
induction time.

Stochastic Pit Initiation

The simplest stochastic pit initiation experiments are modifications of the pitting
potential and induction time techniques described above. Multi-channel electronic
equipment is used to record the current-time response of multiple specimens
exposed to identical environments and potentials. The stochastic variations in the
pitting potential and induction time are indicated by the scatter in the data from the
multiple specimens. More sophisticated testing employs a similar approach to
record the current-time transients during the pre-pitting stage. Sensitive
instrumentation must be used to monitor the current with 0.01-0.1 uA resolution.
The current-time transients can be analyzed in a number of ways, some quite
complex, to provide direct measures of the pit initiation parameters needed in the
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stochastic model (i.e. pit embryo birth and death probabilities, and critical age).
Electrolyte chemistry and other environmental variables can be altered to determine
their effects on the pit initiation parameters.

- Damage Function Measurement

Two methods have been identified for measuring the distribution in the size (depth
or area) of pits as a function of exposure time and environment. These methods
.were described in the February 1994 report. » :

Passive Film Degradation

Two general methods have been identified for monitoring the degradation of the
passive film during the pit initiation stage. The first is eliipsometry, a complex
optical technique by which the thickness of the passive film is measured over a
region of the metal surface as a function of exposure time. This method may be
_unsuitable for complex alloys. The second method employs scanning tunneling
microscopy (STM), which can now be performed in aqueous solution. . In this
method, near-atomic-resolution imaging of the film during pit initiation potentially
could provide data useful in determining the pit initiation parameters for the
stochastic model.

As a preliminary assessment of experimental techniques, those experiments that
‘provide parameters needed for the stochastic pitting models or PA models are the
most critical to perform. If additional types of experiments are needed for
verification of these models, then these should also be performed. It may also be
useful to perform simple experiments not directly related to the modeling efforts if
. they provide generally useful engineering information (e.g. the pitting potential).
Purely "scientific" studies, such as the ellipsometry experiments, have less value,
although the STM measurements may provide input for the stochastic models and
validation of the modeling method. Thus, STM measurements could be of
considerable value.. : : - : : :

Parameter Tests and Metal Degradation (PACS OL232LEC, Activity E-20-17) -

Thermogravimetric Analysis

Several exploratory tests concerning the low temperature interaction of water vapor
with copper were performed with the thermogravimetric analyzer (Cahn TGA 131).
Test conditions were temperatures <110°C ‘and air with various partial pressures of
water. The objective of this initial work is to determine the apparatus operating
conditions necessary to perform tests to characterize various materials with respect
to the adsorption and condensation properties of water under a variety of
environmental conditions. These tests are conducted by G. Gdowski {Principal
Investigator) and J. Estill and S. Gordon (Technical Support).

The TGA apparatus was modified with manufacther- specified products for working
with condensing gases (water vapor in the present case).” However, even with the
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manufacturer specified modifications, inconsistent test results occurred. ° The
problems appear to be worse when the water partial pressure is high.

Evidence indicates that water condensation in the upper part of the reactor tube is
at least partly responsible for the problems. The condensed water drips on the test
specimen and the thermocouple, resulting in spurious temperature and weight
readings. Wide temperature swings (sometimes as large at 15°C) from the set
point temperature have occurred. Extremely rapid fluctuations in the test specimen
weight also occur. Evidence of enhanced corrosion due to the water dripping on
the test specimen is also evident.

Changes in the test operating procedures are being incorporated in order to
eliminate the water condensation problem. These include enhanced heating .of the
apparatus where water condensation may occur and changing of the reaction gas
and purge gas flow rates. :

The results of a successful test are shown in Figure 3. The test specimen (5 cm x
2.5 cm x 0.16 cm) was pure copper (CDA 102). The air was saturated with water
at 70°C. The temperature was ramped in 5°C increments to 100°C and then
cooled in 5°C increments to 65°C. Each temperature was held for one hour.

The weight of the specimen initially increased at 75°C. The specimen weight then
decreased slowly at 80°C and more rapidly at 85 and 90°C. During the 90°C hold
period, the specimen weight reached a minimum which did not change significantly
during the rest of the heating period. With cooling, there was no significant change
in the specimen weight until the temperature reach 75°C. At 75°C, the weight of
the specimen began to increase. The weight increase occurred more rapidly at
70°C. During the hold at 65°C, there was a steep decrease in the weight followed
by a rapid rise. ‘

The results in Figure 3 indicate that on a clean copper specimen at 75°C,
condensation of water occurs at a relative humidity of 80% and that at <80°C
water condensation does not occur for relative humidities of <60%. The objective
of further tests is to obtain a more detailed mapping of the absorption and
condensation behavior of water on various materials as a function of water partial
pressure and temperature. ‘

Sensor Development and Support to Large Block Test

M. Whitbeck and R. Glass joined the LLNL-YMP in April. They are supporting the
Large Block Test (LBT) and the Metal Barrier Task. There is some overlap between
these two tasks and the overlap areas are discussed below. :

Iridium Oxide pH Sensors

Environmental/corrosion sensors are of interest to the laboratory work being
performed by the Metal Barrier Task, because of the critical parameter related to the
transition from “dry oxidation” to “wet corrosion”. For example, the purpose of the
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work reported in the Ltwe section on the TGA measu&rt{ents is to determine the
~ rcritical humidity at which this transition 'occurs. While the present effort is dlrected

: toward the LBT, sensor development has a broader apphcatlon

Figure 3. Corrosion of copper in air initially saturated with water at 70°C.
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A literature review was initiated to support development and characterization of pH,
reference, and ion-selective electrodes to function in the environment expected for

the LBT. Stability, interferences and assembly issues are being addressed.

A solid state iridium oxide pH sensor is being evaluated for application in the LBT.
The chemical analysis of a sample of J-13 well water indicated the presence of
chloride and other ions that might degrade the performance of this electrode (by
attacking the electrochemically or sputter-deposited oxide film). A prefiminary test
was conducted to scope the magnitude of any such interference. A 0.3M sodium
chloride solution was prepared as a stock solution and was used to add chloride to
a standard pH buffer solution. The sodium chloride solution was added in
increments of 10, 40 and 100 microliters to 50 ml of pH 7 phosphate buffer at 27°
C resulting in Cl-ion conentrations of 2 - 32 mg/L. These levels mimic the range
found in J-13 well water and a 5x-concentrated J-13 well water sample. There
was no observable effect of the added sodium chloride on the response of the
electrode at pH 7 in this buffer. Other pH values and the observed drift of the
electrode upon first wetting (about +12.3 mV/hr) are under investigation.

Corrosion Coupons/Crevice Samples for LBT

Corrosion coupons and crevice samples for the LBT have been ordered. All the
prospective container materials have been included. In the LBT, these samples will
be placed in the (near) 100°C, 100% RH holes.

Corrosion Polarization Measurements

Polarization measurements are planned for selected metals as benchmarks for
designing in situ electrochemical sensors. A preliminary comparison was made
between two methods for making these measurements. The two methods are
potentiodynamic polarization and galvanostatic polarization; both are based on the
current-potential relationship for a polarized metal surface. The current-potential
relationship is given by the Butler-Volmer equation:

i = ip { expl-(e-e’}/b; ] - expl-le-e’)/b,] } (2)

The parameters to be determined are io. €, b, and b,, representing the exchange
current density (corrosion current density), the equilibrium potential (corrosion
potential), and the cathodic and anodic Tafel constants.

Galvanostatic data for the cathodic polarization may be determined using the PAR
173/175 potentiostat/galvanostat. Small currents are applied (i), and the resulting
potential vs a Ag/AgCl reference electrode is measured. The resulting current-
potential curve may be used to graphically estimate the corrosion potential and the
corrosion current. Alternatively, the BAS 100 electrochemical analyzer may be
used to determine the polarization data by varying the potential (e) while measuring .
the current (i). This has the advantage that the digitally recorded data may be used
to fit the parameters in the Butler-Volmer equation using non-linear least-squares
methods. While it may appear that the two methods are equivalent, there are
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<experimental aspects that may result in non-equivalent results. - The anodic

polarization data are usually not determined when using galvanostatic methods. By
using the galvanostatic :method and manually treating the data, it was determined
that a copper wire (~0.2 cm?) in 0.3M sodium chloride solution exhibits a corrosion
current of about 2 microamperes with a cathodic Tafel constant of -85 millivolt,
whereas the least-squares fitting of potentiodynamic data yields a corrosion current
of about 7 microamperes, a corrosion potential of about 0.8 millivolt, a cathodic
Tafel constant of -100 millivolt, and an anodic Tafel constant of 24 millivolt. Both
methods yield comparable corrosion rates (about 1-3 mils/year; however, the
potentiodynamic method is faster, less labor-intensive, and easier to automate using
computer aided measurements.

Quartz Crystal Microbalance

A quartz crystal microbalance (QCM) has been ordered for investigating corrosion
under thin films of electrolyte (i.e., in humid atmosphers). Basically, these are
gravimetric devices. An ac waveform is applied to an AT cut quartz crystal. The
characteristic resonant frequency of vibration of the crystal is mass-dependent
Sensitive continuous measurement of cotrosion is possible (ng/cm? sensitivity). We
anticipate receiving and setting up this new measurement capability during the
month of May.

Crack Growth Tests (PACS OL232LFD, Activity E-20-18F

Sub-contract work at Argonne National laboratory (J. Park and D. Diercks, Principal
Investigators), is concerned with the determination of stress corrosion crack growth
rates in candidate metal barrier waste container materials. Research activities deal
with fracture mechanics crack-growth-rate determinations on new heats of Types
304L and 316L stainless steels and Incoloy 825 under high stress ratios. In
addition, tests will be conducted under low stress ratio conditions on Ti Grade 12,
Hastelloy C-4, and the new heat of Incoloy 825.

As stated in the March monthly report, all six of the alloys to be tested have been
purchased and received in product forms suitable for the fabrication of 1T compact
tension specimens. The Incoloy 825, Type 304L SS, and Type 316L SS are from
different heats of materials than those tested in the previous phase of this program, .
and the Titanium Grade 12, Hastelloy C-4, and Hastelloy C-22 are new materials for
the program.

Independent chemical analyses of these six heats of material were obtained and are
summarized in Tables 2 and 3. All values are within ASTM specifications except for
the values from Analysis 3 that are marked with an asterisk in the tables. These
out-of—specufucatlon values include iron and molybdenum in Hastelloy C-22, nickel in
Type 316L SS, and molybdenum and titanium in Incoloy 825. The laboratory that
performed Analysis 3 later reviewed these results and determined that technical .
difficulties in dilution and ignition of precipitates had been experience and that the
results of this analysis were probably unreliable. A repeat analysis by the same
laboratory found all samples to be within specifications, as shown in Analysis 4 of
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Tables 2 and 3. Because of this finding and the results of four other independeiit
analyses that determined all of the alloys to be within specifications, all six alloys
have been accepted and will be used in the testing program.

1 4
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Table 2. Chemlcal Composmon of Testmg Materials: Ti-Grade 12, Hastelloy C 4

and Hastelloy C-22 (wt.%)

Material - si P ¢t AN Fo Mn S Mo Co N C N Cu T O H vV W
Ti-Grade 12 ASTM 03 0204 003 008 0609 bal 025 0015 '
Heat No. 65047 Specification max max  max max
Analysis 1 016 0280 0008 0011 088 . 014 00004
Analysis3 006 <0001 001 003 020 003 0004 031 <001 0012 0024 085 00 -
Am'yS|34 :
Analysis §
Analysis 6
Hastelloy C-4 ASTM 008 004 140 3 10 003 140 20 0015 _ bal 07
HeatNo, 245530878  Specification max max 180 max max max 170 max max - - max
Analysis1 004 0005 1574 055 014 000 1565 <010 0002  bal oo
Analysis3 005 0008 1557 016 214 015 0002 1451 013~ 0015 0012 6702 0 0%
Analysis 4
Analysis§
Analysis 6
Hastelloy C-22 ASTM 008 02 200 2060 050 002 125 25 0015  bal 035 25
HeatNo, 227723271  Specification max max 25 max max 145 max max max 35
Analysist <002 0004 216 a1 026 008 133 114 03 bal 016 28
Analsis3 006 0008 2037 012 775 024 002 1085 148 00 0000 5684 006 005
Analsis4 006 0008 2137 012 3% 024 002 1312 143 003 0009 5644 006 005
Analysis § 218 019 45 028 127 18 564 000 O0M
Analysis 6 26 015 418 028 126 1% 560 000 002
Analysis 1: Vendor supplied Analysis 2: Vendor supplied Analysis 3: Analysis by Charles C. Kawin Co.

Analysis 4: Analysis by Charles C. Kawin Co.

*Value outside the range of ASTM specifications.
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Table 3. Chemical Composition of Testing Materials: Type 304L SS, Type 316L ss
and Incoloy 825 (wt.%)

Cr

Material Si P A Foe Mn S Mo Co N c Ni Cu Ti O H v W
Type 304L SS ASTM 075 0045 180 20 o0 010 000 80
Heat No. V39545 Specification max max 200 max max max max 120
Analysis 1 040 004 1819 178 0011 015 013 0072 0014 8% 0.17‘
* Analysis2 041 0023 1844 178 0012 015 013 0072 0016 83 019
: Analysis 3 042 0020 1816 <001 6919 173 0013 016 016 0074 0020 800 017 <001
Analysis 4
Analysis §
Analysls 6
Type 316L §S ASTM 075 0045 160 20 003 200 000 100
eat No, 61943 Specification max max 180 max max- 300 max 140
Analysis 1 043 0021 1644 120 0004 210 018 0046 0012 1029 03
Analysis3 045 0012 1654 <001 6798 147 0006 200 02 0053 0017 95 03 0K
Andlysis4 045 0012 1654 <001 6788. 117 0006 209 02 0053 0017 1043 0 004
Analysis 5 163 01 @5 12 206 0 - 104 03 004
Analysis 6 162 <1 63 12 206 0 102 03 oo
. Incoloy 825 ASTM 05 195 02 20 10 003 2535 0.05 B 15 0612
HealNo. HH7344FG  Spacification max A5 max min  max max max 460 30
Analysis 1 008 LB08 005 091 038 0001 346 001 B8 14 06
Analysis3 009 0010 233 003 2913 038 008 37 02 0009 0014 405 175 052
Analysis 4 000 0010 2823 003 2913 038 0003 303 023 0009 0014 405% 1715 067
Analysis 5 82 OH1 29 040 ¥y 0 39 14 oy
Analysis 6 K82 01 298 04 B 0 V3 1B 0%

Analysis 1: Vendor supplied
Analysis 4: Analysis by Charles C. Kawin Co.

*Value outside the rénge of ASTM spacification.
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Engineered Materials Characterization Report - EMCR (PACS OL232LFE)

R. Van Konynenburg assembled a body of information on candidate materials for
the waste package container (both inner and outer barriers) including NNWSI and
YMP reports on this subject, references from the general technical literature, and

..raw material costs. E. Dalder assembled a body of information on materials

performance issues related to fabrication and welding processes. As needed, this
material will also be used during the May 10-12 workshop for planmng long term
testing.

1.2.2.3.3 Other Materials
This WBS ehlement has not been funded in FY94.
1.2.2.3.4 Integrated Testing

This WBS element has been moved to WBS element 1 23 103 progress is
reported in that element. :

'WBS 1.2.2.3.5 Non-Metallic Barrier Concepts

K. Wilfinger continued the survey of ceramic fabrication and joining techniques
appropriate for the construction and closure of large, ceramic waste packages.

High quality alumina (Al,0,) ceramics still seem to be the most commonly available,
large size technical ceramic products. There are a number of firms currently selling
alumina tubing in lengths of 8-10 feet with diameters of about eight inches and a
wall thickness of about 1/4". Two inches seems to be about the maximum wall
thikness due to thermal transport properties during firing. Thinner is better. Other
materials can be fabricated in the same size ranges, but there are significant cost
disadvantages. -

A proposal was submitted to LLNL management for the LDRD (laboratory directed
R&D) competition; if funded, prototype design/construction of .a ceramic waste
package shell will begin.

An order was placed for the newly mtroduced ASTM Umfled Classification Scheme
for Advance Ceramics, PCN: 33-000005-09.

K. Wilfinger attended a short course on waste immobilization presented by Lou
Vance, a scientist working on Synrock for ANSTO.

He also attended the 96th Annual Meeting of the American. Ceramic Society in

Indianapolis. Sessions were attended covering rapid prototyping, low thermal
expansion ceramics, new materials and waste management.

Four significant contacts were made in the ceramics industry. One company sells
boron based powders, platelets and fibers which can be used to make neutron
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absorbing composites. A second company manufactures refractory cements and
castables. They claim to be able to make chemically bonded, cementitious seals for
ceramics. The seal is reputed to support high vacuum and be impervious to
penetration by moisture. A third compnay sells HIP/Pressure equipment. They are
willing to bid on units large enough to accomplish joining of large ceramic parts for
the YMP. They are just completing a contract with an undisclosed firm that is
working in that area of research. The fourth company is a subsidiary of a
manufacturer of furnace construction products including large gas-tight ceramic
tubes. Although they had 8” diameter tubes 8’ long on display, they were less than
enthusiastic about the ability to hold tolerances on larger sizes. This is not
surprising given that their products are slip cast, which often leads to some
differential shrinkage during firing.

1.2.2.4 Design, Fabrication, and Prototype Testing
1.2.2.4.3 Container/Waste Package Interface Analysis
This WBS element has not been funded in FY94.
1.2.3 SITE INVESTIGATIONS
1.2.3.1 Site Investigations Coordination and Planning

LLNL staff participated in planning for the Planned Program Approach (Scenario A)
re-baseline. '

LLNL staff participated in the Design Integration Workshop in Las Vegas on April 5.
1.2.3.2 Geology
1.2.3.2.1.2.1 Natural Analogue of Hydrothermal Systems in Tuff

This WBS element has not been funded in FY94. Funding has been requested from
the YMSCO WBS manager in order to write the Study Plan.

1.2.3.4 Geochemistry
1.2.3.4.2 Geochemical Modeling

Work is continuing on EQ3/6 Version 8.0. Other work conducted in April under this
WBS will be discussed in the May report. :

1.2.3.5 Drilling

1.2.3.5.2.2 Engineering, Design, and Drilling Support
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Two downhole logging sessions were conducted at USW NRG-6. Hole inspections
were performed on April 11 and 29. One downhole logging session was conducted

at USW UZ14 on April 29 to monitor the water level. -

| | 1.."’_.3.10‘ Altered Zone Charactefi‘zation’ |
1.2.3.10.1 Characterization Techniques for the Altered Zone
Work compléted in April under this WBS will be reported in May.

- 1.2.3.10.2 Characterization of Thermal Effects on the Altered Zone Performance

The study plan for this WBS is being written. Exbected completion date is May
1994, = ' :

1.2.3.10.3 Integrated Testing

1.2.3.10.3.1 Integrated Radionuclide Release: Tests and Models
Work completed in April under this WBS will be repbrted in May.

1.2.3.10.3.2 Thermodynamic Data Determination .
C. Palmer and R. Silva attended the Solubility Working -Group Meeting held at
YMSCO on April 5, 1994. A. Simmons (YMSCO), S. Nelson , D. Sassani (both of
the M&O), J. Johnson (LLNL), D. Hobart (LBL), D. Clark, C. Duffy, J. Mercer-Smith,
‘and D. Tait (all LANL) also attended. The group discussed qualification of
thermodynamic and solubility data for use in modeling. In - addition, future
workscopes were discussed. C. - Palmer presented the LLNL task workscope
outlined in the new Activity Plan.
C. Palmﬁer, R. Silva, and R Stout met at LLNL with A. Simmons of YMSCO to
discuss the task's Technical Implementation Plan. C. Palmer submitted revisions

and modification to A. Simmons on April 8. ..

Procurement documents were completed and submitted to the LLNL TPO on April
29 for the NEA sub-contracts.

-Information about YMP was given to the young women who visvited the tas.k's
laboratories during "Take Our Daughters to Work Day" on April 28, 1994.

1.2.3.11 _|ntegrated .Gedphysical'Tésting for Site Characterization
1.2.3.11.3 Geophysics - ESF Support, Subsurface Geophysiéal Tésting

"No significant activity. The work will resume when the capital and non-capital
“procurements have been received. -
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1.2.3.12 Waste Package Environment Testing

This WBS element was created from WBS element 1.2.2.2. Transfer of funding is
not yet complete, but costs are now being reported to PACS using the new WBS
structure.

1.2.3.12.1 Chemical and Mineralogical Properties of the Waste Package
Environment

 The revised Study Plan 8.3.4.3.4.1 (Waste Package Geocﬁemistry and Mineralogy)
that was sent to YMSCO is being reformatted to meet current format guidelines
specified in the NRC-DOE Agreement.

Work completed in April under this WBS will be reported in May.
1.2.3.12.2 Hydrologic Properties of the Waste Package Environment

Study Plan 8.3.4.2.4.2 (Laboratory Determination of Hydrological Properties of the
Near-Field Environment) has been reviewed by YMSCO. The author is resolving
comments.

Analysis of Temperature and Relative Humidity Conditions in the Repository

To assist in the analysis of the temperature and relative humidity conditions in the
repository, S. Daveler and J. Nitao developed a post-processor that calculates the
relative humidity based on temperature, saturation, gas-phase pressure, and air
mass fraction data. LLNL first reported on some of this analysis last month in WBS
1.2.1.5, but because some of the thermal loading conditions considered fall outside
of those being considered by the thermal loading systems study, we continue the
discussion of the analysis in this section. We assume a Youngest Fuel First SNF
receipt scenario with a 10 yr cut-off for the youngest fuel (referred to as YFF(10)
and account for the emplacement of BWR Waste Packages (WPs) containing 40
assemblies per WP, and PWR WPs containing 21 assemblies per WP. The waste
receipt schedule was supplied by J. King of the M&O.

Because the relative humidity calculations are based on the smeared-heat-source,
disk-shaped model of the repository, the relative humidity is based on averaged
liquid saturation. Since it is more likely that saturation conditions will be drier in the
immediate vicinity of WPs than at more distant locations {such as the centerline of
the pillars separating emplacement drifts), relative humidity values based on average
liquid saturation conditions tend to indicate values that are wetter than conditions in
the emplacement drifts. Table 4 lists relative humidity as a function of liquid
saturations S,and temperature, 7, for TSw2 (the repository horizon). Note that for
S¢<0.15, relative humidity is extremely sensitive to S, Under ambient conditions (T
= 23.5°C and S, = 0.68), the relative humidity is 98.4%. Rock dry-out does not
significantly reduce relative humidity unless a large percentage of the water is
driven from the WP environment. A 56% reduction in S, (from 0.68 to 0.30) only
reduces the relative humidity to the range of 92.8 to 95.3% (over the temperature
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tange listed in Table 4), and 80% reduction in S,0.68 to 0.13) is required to reduce
the relative humidity to less than 70%. For 0.08< S, <0.12, relative humidity
drops precipitously with' S,: Therefore, if the average S, in the repository is in this
range (S, < 0.2), small variations in S, can result in very large variations in relative
humidity. Moreover, local saturations in the immediate vicinity of WPs need only be
slightly drier than average in order for the local relatlve humidity to be much drier
than average conditions in the repository. ‘

Table 4
Relative Humidity as a Function of
Liquid Saturation and Temperature for TSw2
: : Temperature
. Saturation 20°C 60°C 100°C

0.09. 2 : 4 8

0.10 , 20 28 36

0.11 39 47 54

0.12 52 59 , 66

0.13 61 67 73

0.14 67 73 , 78

0.15 72 77 81

- 0.16 76 80 84

0.17 80 83 86

0.18 ’ 81 85 88

0.19 ‘ 83 86 : 89

0.20 85 88 90

-0.25 - 80 ’ 92 94

0.30 83 ' 94 - ‘ 95
0.50 88 98 : 98 -

0.70 - 88 99 ' 99
0.90 g9 ©° = 99.5 99.6

Another important point' about WP conditions concerns differences in temperature
and relative- humidity conditions between the WP surface and the emplacement drift
wall. It is reasonable to assume that, due to the relatively high gas-phase
diffusivity, the vapor pressure will not vary substantially between the drift wall.-and
WP surface. This is equivalent to saying that the absolute humidity will not vary
substantially with radial distance from the WP surface within the drift. On the other
hand, because the WP surface will be hotter than the drift wall, the relative
humidity on the WP surface will be less than that on the drift wall. For the
assumption of a uniform absolute humidity, the relative humidity on the WP, RH,,,
is given by the ratio in saturation pressure, Pgae:

RHwp = RHdw { Psat(wa) /Psat(Twp)V] ‘ (3)

where RHy,, is the relative humidity at the drift wall and Taw and 7y, are the drift
wall and WP surface temperatures, respectively. For example, if 74, and 7, are
80 and 100°C, respectively, then the ratio in Pgg, is 0.468, and if the drift wall is at
ambient relative humidity (98.4%), then the WP surface would have a relative
humidity of only 46%. For a better example, if wa and T, wp are 180 and 200°C,
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respectively, the relative humidity on the WP surface would be reduced by a factor
of 0.645 relative to conditions on the drift wall. Because of its relatively low
thermal conductivity, a granular backfill in the drift could resuit in a substantial,
persistent temperature drop between the WP and drift wall although at the result of
increased WP temperatures. Nevertheless, concepts for the Engineered Barrier
System (EBS) should consider the impact of an engineered temperature drop on
reducing the relative humidity on the surface of WPs.

Laboratory Experiments

During April, we continued measuring electrical resistivity at elevated temperatures
as a function of moisture content of Topopah Spring tuff samples from the G-4 and
GU-3 holes using J-13 water as pore fluid . The wetting phase measurements at
95°C were completed, and the data are being analyzed. Many samples broke
during the measuring process. More samples will be prepared later.

We continued the experiment of determining the moisture retention curve and one-
dimensional imbibition using G-4 core The data from this experiment will be used
for calculating relative permeability as a function of water saturation. We continued
the moisture retention experiments at high temperatures. Measurements at 95°C
and about 95% relative humidity continued. The humidity sensor used to monitor
the humidity level in the chamber failed, and it will be repaired.

We continued the experiment to determine the effect of confining pressure on the
fracture healing, as observed previously by Lin and Daily. A fractured Topopah
Spring tuff sample from the G-4 hole is being used. The sample is kept at a
confining pressure of 1.MPa and a pore pressure of 0.5 MPa. Permeability as a
function of effective pressure (confining pressure minus pore pressure} at room
temperature was determined. Permeability as a function of temperature, at the
same pressure, is being determined. The sample is at 100°C, and will be heated to
about 150°C. So far, there is a slight decrease in permeability with respect to
increasing temperature, but no fracture healing has been observed.

The calibration of a resonant cavity for measuring suction potential as a function of
moisture content in rock samples and in the field was continued. The
measurements of resonant frequency of several existing cavities, using the new
network analyzer, continued. The high temperature constant humidity chamber,
which will be used to calibrate the resonant cavity, has been repaired, and its
performance is being monitored.

The evaluation of X-ray scan as a technique of monitoring the moisture content
distribution in a rock sample continued. Using water doped with Nal as saturation
fluid increased the resolution of the saturation level by a factor of two. This work
will continue. '
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Meetings and Publications .- .

T. Buscheck gave a presentatiAon entitted "The Impact of Repository Heat on
Thermo-Hydrological Behavior at Yucca Mountain"  at the Nuclear Engineering
Department’'s Waste Management Program at the Unwersuty of California- Berkeley
on April 9.

71.2.3.12.3 ‘Mechanical Attributes of the Waste Package Environment
Work completed in April under this WBS will be reported in May.
1.2.3.12.4 Engineered Barrier System (EBS) Field Tests

A comment resolution meeting for Study Plan 8.3.4.2.4.4 (Engineered Barner
. System Field Tests) is scheduled to be held on May 5, 1994.

Large Block Test (LBT)

‘The  preparations for placing the large ‘block in vertical compression are nearly
complete. Compressing the block will protect it from vibrations induced by the
surrounding excavation activities. The anchors to be used for the tie-down were
not available; therefore, grouted rock bolts with couplers will be used instead. The
rock bolts were grouted. The preparations for supporting the sides of the block also
continued. REECo is purchasing straps to support the sides of the block during the
early phase (the top few feet) of the excavation. The excavation work will start at
the beginning of next month. The excavation has been delayed by over one month
because of the procurement delays - and delays in lmtlatlng the new REECo
workorder

LLNL worked with SNL staff to determine the cost to complete the sawing of the
large block. A wire saw may be more cost effective in cutting the top off than
constructing a new saw frame for the SNL saw and using the 19 foot bar from the
‘commercial saw. A contractor in Beatty, NV has the capability to cut off the block
top with a wire saw. A decision will be made in early May as to which option will
be used. " :

A temperature control unit has been ordered for the heat exchange system which
will be installed on the top of the block. The design of the heat exchange system is
based on thermal conduction model calculations. A potential manufacturer for the
bladders has been selected. A meeting will be scheduled with the representative of
the manufacturer to discuss detailed design criteria for the bladders. The
engineering design of the bladder support/housing devices was started. :

The load-retaining frame fabrication continued. The delivery schedule of the frame
was revised to the middle of July. RSN was instructed to provide 24 bolts for the
frame manufacturer to test the assembling of the sections of the frame.  The pull
tests to evaluate the design of anchoring the frame were completed. RSN will use
~ the results to design the anchor system. An engineering design review was initiated
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at LLNL on the LBT frame and fastener design in response to a comment by RSN
regarding the safety factor used in the fastener design.

Laboratory tests continued on the performance of the Kapton heaters (to be used as
guard heaters for the large block and as heaters for the small block experiments)
and the potential insulation materials under a 5 MPa stress. Copper plates may be
used to distribute heat from the guard heaters. Tests were started to evaluate the _
lateral temperature distribution on the surface of a copper plate, opposite to the
heater. Thermal conduction model calculations continued to help design the guard
heaters.

A Technical Implementation Procedure for the LBT has been written: Neutron
Moisture Logging and Gamma Density Logging Procedures. The field sampling
procedures for small blocks are being added to the LBT Activity Plan. Requirements
of QPs 8.0 and 13.0 not covered in the Activity Plan will be documented in
scientific notebooks.

LLNL staff met with representatives of the ESF Test Coordination Office, RSN, and
REECo in Las Vegas on April 5 to do detailed planning for the execution of the
second Job Package for the LBT.

Core sections from the vertical instrument holes were received at LLNL for
determining porosity, density, pore size distribution, and mineralogy. These
determinations will be begin next month. Preparation also continued of small blocks
which were obtained from Fran Ridge for scoping experiments.

See WBS 1.2.2.3.2, Metal Barriers (Parameter Tests and Metal Degradation,
Activity E-20-17), for information on sensor work performed in support of the LBT.

1.2.3.12.5 Characterization of the Effects of Man-Made Materials on Chemical &
Mineralogical Changes in the Post-Emplacement Environment

Study Plan 8.3.4.2.4.5 was reformatted to meet the requirements of the NRC-DOE
agreement. It was resubmitted to YMSCO on April 28.

Diesel Exhaust Historical Analog Study

This study has been initiated at the request of the M&O and is being conducted
with the understanding that an additional $160k will be provided for this work
before the end of FY94. The man-made materials task is conducting this study now
in order to support a decision regarding hauling that must be made in August. Until
the funding is received; man-made materials work effort for this study will appear
as a variance.

Sample locations in N-tunnel were selected for their potential to show the greatest.
accumulated diesel deposits. The sites were selected as a result of an earlier
reconnaissance survey and discussions with miners regarding diesel powered
haulage systems and the timing of tunnel modifications. The rock wall near the
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“floor and from the floor adjacent to the left rib at 1900 ft. in N-tunnel displays a
clay-rich deposit that appears to have a component of soot. A number of factors
lead us to believe that this deposit may contain accumulations from diesel exhaust.
First, this location is well into the tunnel and therefore had less chance to ventilate
than areas closer to the tunnel entrance. Second, the engines supposedly stopped
at this point for loading and unloading. Third, the early hauling systems were not
scrubbed and were exhausted low and to the left. Later mucking operations have
removed the contaminated ground from the middle of the tunnel floor; this ‘was
replaced with a thick layer of gravel. Near the wall, however, we hope to have
obtained floor samples from the original 1963 tunnel that were |ater contaminated
by the exhaust scrubbing solution (TideTM). :

Other work completed in March and April under this WBS element will be reported
in May. :

1.2.5 REGULATORY
1. 2 5.1 Regulatory Coordrnatron and Planning

LLNL staff partlcrpated in planmng for the Planned Program Approach (Scenarro A)
re-baseline.

LLNL staff participated in the Design Integration Workshop in Las Vegas on April 5.
1.2.5.2 Licensing
1.2.6.2.2 Site Characterization Program

LLNL worked with the WBS Manager and M&O integrators to accompllsh the spllt
of WBS 1.2.5.2.2 into a 1.2.3 part associated with study plans and a remainder
with the existing WBS number. Because this area was under funded during FY94
planning, additional funds will be required in both WBS elements. Detailed
justification is being provided to the M&O Integrator in 'support of CSCR
preparation. '

LLNL staff worked with the M&O 'sers'mlc team to review the seismic design criteria
for the ESF. This work was a follow-up to the LLNL partlclpatlon in the FY93
seismic study led by the M&O. :

J. Blink met with several NRC staff members at the Large Block Test site on April
13 and 19. Following the meetings, he arranged for controlled distribution of the
LBT Activity Plan (Activity Pian-LBT-01) to John Gilray, the NRC . on-site
representative.
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1.2.5.3 Technical Data Management

1.2.56.3.4 Geologic and Engineering Materials Bibliography of Chemical Species
(GEMBOCHS)

In the JEWEL code development, several routines were revised, and GEMBOCHS
datafiles based on bulk composition (e.g., element catalogs) now contain only that
subset of basis and auxiliary basis species which appear in the dependent
dissociation reactions for aqueous species, minerals, and gases. An improved
. algorithm was developed and incorporated for selecting and printing literature
references associated with various user-defined datafiles.

FACET code development incorporated routines that permit users to add new
literature references; these routines also ensure that all requisite information
pertaining to such additional references is obtained from the user.

LLNL staff worked with INGRES technical support to develop and implement a
"work-around” that effectively circumvented an INGRES software bug which had
ultimately caused our local installation to crash, following several days of odd
behavior. :

J. Johnson presented an overview of the GEMBOCHS database and software library
at the YMP-SOLWOG (Radionuclide Solubility Working Group) meeting in Las Vegas.

1.2.5.3.5 Technical Data Base Input
LLNL-YMP reorganized its process for TDB input. B. Bryan will obtain data-
containing reports from LLNL authors. J. Blink will extract data for author review,
and C. Passos will prepare the TDIFs.
1.2.5.4 Performance Assessment

1.2.5.4.2 Waste Package Performance Assessment
LLNL staff participated in a meeting called by R. Deklever, of the M&O, in Las
Vegas on April 15. The meeting objective was to coordinate efforts on Source
Term definition being conducted at LLNL EBS PA, M&O-PA, and in Determination-
of-Importance evaluations.

1.2.5.5. Special Projects
1.2.56.5.1 Integrated Test Evaluation (ITE)

This activity has not been funded in FY94.
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".2.5.5.2 Energy Policy Act Support - .

“R. Van Konynenburg attended a National Academy of Sciences Committee meeting
- on the Technical Bases for Yucca Mountain Standards and responded to the
committee's questions on carbon-14. :

1.2.9 ‘PROJECT MANAGEMENT
1.2.9.1 Management and Coordination
' 1.2.9.1.2 Technical Project Off' ce Management

LLNL staff partlcrpated in planning for the Planned Program Approach (Scenario A)
re- baselme

:W Clarke, D. McCrrght and R. Van Konynenburg participated in an April 7 meetrng
at M&O Headquarters in Vienna, Virginia to discuss materials issues for the initial
multi-purpose canister (MPC) procurement See WBS 1.2.2.3.2 for further
discussion. : '

J. Blink participated in the Infrastructure Reduction Assessment Team meeting in
Las Vegas on April 21. At that meeting, the IRAT resolved comments on the
proposed consolidated procedure to replace Test Planning Packages and Job
Packages with a streamlined process. He also participated in the Quality Integration
Group meeting in Las Vegas on April 28. J. Blink provided information to the M&0
in support of the April 22 meeting of the Cost Reduction Steering Commlttee Group

- 8. Lundeen attended the YMP-SAG (Software Advrsory Group) meeting in
Albuquerque, NM.

J. Blink met with D. Keller of the NTS Contractors Organization on April 21 to
discuss the: paper entitled "On the Benefits of an Integrated Nuclear Complex for
Nevada" which will be presented at the Internationa! High Level Radioactive Waste
‘Management Conference in May. He also met with Paul Christensen, Clark County
Commissioner, on May 28 to- dlscuss the paper and the LESSON Teacher Workshop
Program

J. Blink presented a hands-on science class to about 20 elementary school teachers
at the Of Science and Mountains workshop in Las Vegas on April 5. He also
developed and presented a critical thinking class to about 15 middle school teachers
in a YMP sponsored workshop in Las Vegas on April 11. He presented a "Gee-
Whiz" hands-on science class to 50 middle and high school students in Indian
Springs, NV and to about 150 fourth and fifth graders at Tomiyasu Elementary
School in Las Vegas on April 12. On April 22, J. Blink participated in a meeting of
the Clark County School District curriculum committee; this committee involves
local business people in CCSD planning. On April 22, Carol Passos and Jim Blink
helped conduct the Second Annual Egg Drop Contest for about 400 elementary
school students. Portions of the event were televised by KLAS-TV8. The event
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was organized by J. Blink, J. Brandt (YMP-SAIC), and Mark Pfister of Channel 8.
Over 150 egg protection devices were dropped from a 100 foot high hook-and-
ladder truck. About one-fourth of the creative projects protected the raw egg
successfully. This event was an adaptation of a lesson in the OCRWM Science
Curriculum.

1.2.9.2 Project Control
1.2.9.2.2 Participant Project Control

Actual schedule progress and costs were submitted to the PACS reporting system
via the PACS workstation. Variance analysis explanations were developed.

The FY95 planning process for WBS Elements 1.2.2 and 1.2.3 has been delayed
because of the ongoing shift in the DOE strategic plan for the Yucca Mountain Site
Characterization Project. It is anticipated that the planning process will resume in
May. .

1.2.11 QUALITY ASSURANCE

Quality Assurance Coordination and Planning

No significant activity.

Quality Assurance Program Development

S. Lundeen provided a formal revieW of the proposed software QP revisions.

Quality Assurance Verification
Quality Assurance Verification - Audits

Notification of Audit 94-04 was distributed on March 24, 1994 and an entrance
meeting was conducted on April 1, 1994. This audit will concentrate on LLNL-YMP
Training - and Qualifications of Personnel/Review of Technical Publications an
included the following procedures/requirements:: '

1) 033-YMP-QP 2.9, Indoctrination and Training
2) 033-YMP-QP 2.10, Qualification of Personnel
3) 033-YMP-QP 3.3, Review of Technical Publications and Data

Corrective action for CARs LLNL-029 and LLNL-030 were completed and -verified.
Both CARs were closed on April 11, 1994, .

Quality Assurance Verification - Surveillance

No surveillances occurred during the month of April.
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Field Quality Assurance/Quality Control
No significant activities.
Quality Assurance - Quality Engineering

The QA office provided assistance to the Waste Form Characterization technical
area, in the area of records submittal to the Local Records Center of Scientific

Notebooks and back-up data.

1. 2 12 INFORMATION MANAGEMENT
1 2.12.2 Records Management
1.2.12.2.2 Local Records Center Operations {(LRC)

LLNL-YMP Document Control issued one revision and two chﬁnge notices. Follow
up continues on previously distributed documents.

' 1.2.12.2.3 Participant Records Management

A total of 200 items were logged into the LLNL-YMP tracking system. This includes
forty-two records/records packages that were processed through to the CRF. Ten
action items were closed.

April was designated as Records Awareness Month for LLNL-YMP. A Records
Awareness brochure was created and distributed to each individual.

1.2.12.2.5 Document Control

LLNL received no funding under this WBS element for FYS4. Work performed to
complete LLNL's obligation in this WBS element is funded under WBS 1.2.12.2.2.

1.2.13.2 SAFETY AND OCCUPATIONAL HEALTH

1.2.13.2.5 Occupational Safety and Health

J. Blink met with W. Dixon, the YMSCO AMESH, to discuss LLNL-YMP ES&H
activities in FY94 and FY95. Subsequent to the meeting, he provided a draft copy
of an Oakland Operations Office management assessment of LLNL to W. Dixon.
The assessment rated LLNL-YMP "excellent” and provided details on ES&H
performance by LLNL-YMP personnel at the LLNL site.

1.2.15 SUPPORT SERVICES
1.2.15.2 Administrative Support

No significant activities.
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1.2.15.3 Yucca Mountain Site Characterization Project (YMP)
Support for the Training Mission

»

Currently there are ninety-eight participants on the project who are to be trained
and/or tracked.

Both R. Glass and M. Whitbeck received indoctrination via the revised indoctrination
process. .

Programming has been completed on a new training database using software which

will be "user friendly” and compatible with the Macintosh computer. Scheduling of
the testing phase and actual implementation have been put on hold temporarily.
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Las Vegas, NV 89193-8608

MAY 3 1 1994

Daniel A. Dreyfus, Director, Civilian Radioactive Waste Management,

HQ (RW-1) FORS

OFFICE OF GEOLOGIC DISPOSAL WEEKLY HIGHLIGHTS FOR THE WEEK ENDING
MAY 6, 1994 (SCP: N/A)

I.

site Ct terization Testi

Drilling will continue at Boreholes SD-12 and UZ-14. Video logging will
start in the hydrochemistry/radial boreholes in Exploratory Studies
Facility Alcove 1. Excavation of the test block at Fran Ridge will
continue. Borehole work overs in preparation for testing will continue.

Expl studies Facili

Construction will continue on the temporary portion of the power
distribution system with continuation of installation of duct banks,
manholes, and lighting on the North Portal Pad. Continue installation
of the grounding grid on the North Portal Pad.

Complete certification of the concrete batch plant by the State of
Nevada.

Continue assembly of the tunnel boring machine at the Yucca Mountain
site and begin working two shifts.

Complete tie-in of water line at Well J-13.
Desion

Complete baselining of Design Packages 1C and 2B drawings and
specifications. Continue design activities for Design Packages 1D, BA,
and the Integrated Data Control System.

Requlat 1 Li .

Regulatory and Licensing staff will submit supplemental responses for
Site Characterization Analysis Comment 36 (rationale for perimeter
drift concentration) Questions 5 (adequacy of vertical boreholes for
evaluation of faults and fractures) and Question 20 (repository design:
discussion of horizonal and vertical waste emplacement) requesting
U.S. Nuclear Regulatory Commission confirmation of resolution.

Regulatory and Licensing staff will perform a regulatory review of
the Exploratory Studies Facility Design Package 2C and coordinate
U.S. Nuclear Regulatory Commission participation in the review.
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Completed receipt of the tunnel boring machine at the Yucca Mountain
Site Characterization Project. Completed assembly of the main bearing
and lower forward shield components and started on upper forward shield
section and trailing car No. 5.

Construction

Began forming for segment of runway from tunnel boring machine assembly
area to the box cut at the mouth of the starter tumnel. Also, forming
for main concrete work area slab at tunnel liner segment precast yard
adjacent to the concrete batch plant.

Continued work to tie-in water line at Well J-13.

Continued construction of the subsurface waste water, sanitary sewer,
and fire/potable water lines on the North Portal Pad.

Continued certification of the concrete batch plant and the truck mixers
by the State of Nevada.

Continued construction of the foundation for the switchgear building.

Continued construction on the temporary portion of the power
distribution system with the continuation of installation of duct banks,
manholes, and lighting on the North Portal Pad. Continue installation
of the grounding grid on the North Portal Pad.

Continued work on Canyon Substation.

The following milestones represent the near-term plan for the
Exploratory Studies Facility activities: Completed tunnel boring
machine delivery to the Yucca Mountain Site, May 03, 1994. Tunnel
boring machine operations are scheduled to begin August 8, 1994.

Regarding Job Package 92-20, Exploratory Studies Facility North Portal
Pad and Facilities, continue tunnel boring machine receipt and assembly
at the Yucca Mountain site.

Continued backfilling the water line trench from Well J-13 to the
Booster Pump Station.

Contigued construction of the subsurface waste water, sanitary sewer,
and fire/potable water lines on the North Portal Pad.

Continued certification of the concrete batch plant by the State of
Nevada.

Continued construction of the foundation for the switchgear building.

Continued installation of electrical manholes and ductbanks. Installing
the grounding grid on the North Portal Pad.
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Continued work on Canyon Substation and 12.47 kV construction power line
at the North Portal Pad.

The following milestone represents the near-term plan for Explgratory
Studies Facility activities: Completion of tunnel boring machine
delivery to Yucca Mountain, Nevada, by April 29, 1994.

Desian

Completed U.S. Department of Energy Acceptance Review on Design Packages
2B and 1C drawings and specifications. Submitted Design Packages 2B and
1C drawings and specifications for baselining. Sent Design Package 2C
to reviewers for 90 percent Design Review. Continuing design activities

for Design Package 1D and Integrated Data Control System. Initiated
design for Design Package 8A.

Exploxal Studies Facility Construction Monitoring Activiti

Some minor rewiring for the data acquisition system was finished and the
Data Logger installed. Gages are being sampled four times a day. After
the assessment of daily variations are completed, it is expected that
the sample rate will be reduced to once a day. Comparisons between data
collected manually and the Data Logger indicate an inconsistency for
RBLC 2743 and the three MPBX thermal gages. Some additional check-out
will be required.

site Ol ization Testi

Exploratory drilling operations progress is summarized as follows:

Current Core Current Ream Total Planned
Borehole ____Depth 05/06/94 _ __Depth 05/06/94 Depth
Uz-14 650.0 meters (2,185 feet) 1,421.6 feet 2,000 feet

SD-12 195.3 meters (640.7 feet) 193.6 meters (635.3 feet) 2,300 feet

Borehole UZ-14 was cored a total of 2.8 meters (9.4 feet). Current
drilling is in the Bullfrog unit of the Crater Flat tuff where saturated
conditions were first encountered at approximately 665.0 meters (2,185
feet). The U.S. Geological Survey performed water-level monitoring and
fluid sampling.

Regarding Job Package 94-04, SD-12 Borehole was cored a total of 18.3
meters (60 feet) and reamed a total of 47.4 meters (155 feet). The
bottom of the borehole is presently in the Topopah Spring (TSW,) unit.

Borehole cleaning in preparation for testing activities continued at
USW NRG-7/A.

A core party (examination of core recently processed) was held in
conjunction with the Sample Overview Committee meeting May 4, 1994. The
Sample Overview Committee reviewed and either approved or disapproved
requests relating to core and cuttings such as Specimen Removal Requests
and sample handling and packaging requirements.

The Sample Management Facility processed core and cuttings from drilling
activities.

The following is a listing of site characterization field activities
that are currently active:
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8.3.1.3.2.1

Mineralogy., Petrology & Rock Chemistry
of Transport Pathways

Exploratory Studies
Pacility sampling

8.3.1.3.2.2

Mineralogic & Geochemical Alteration

Exploratory Studies
Facility sampling

8.3.1.4.2.1 Characterization of Vertical/Lateral ongoing core logging
Distribution of Stratigraphic Units in
Site Area
8.3.1.4.2.2 Structural Features within Site Area Surface and
Exploratory Studies
Facility mapping
8.3.1.¢4.3.1 Systematic Acquisition of Site Specific | Systematic
Subsurface Information drilling/testing
8.3.1.8.5.1 Characterization of Volcanic Features Test pits, trenching

' 8.3.1.14.2

Soil & Rock Properties of Potential
Location of Surface Facilities

Trenching and ramp
exploration holes

8.3.1.17.4.2

Location & Recency of Faulting Near
Prospective Surface Facilities

Trench logging

8.3.1.17.4.3

Quaternary Faulting within 100 km of
Yucca Mountain

Surface mapping

8.3.1.17.4.4 Quaternary Faulting in NE-Trending Surface mapping

Fault Zones .
8.3.1.17.4.6 _Quaternary Faulting within Site Area Trench logging
8.3.1.2.1.1 Precipitation & Meteorological Ongoing measurements

Monitoring for Regional Hydrology f
8.3.1.2.1.2 Runoff & Streamflow ongoing measurements H
8§.3.1.2.1.3 Regional Groundwater Flow System Ongoing monitoring H
8.3.1.2.2.1 Unsaturated Zone Infiltration Logging of neutron-

access holes; ponding
tests

8.3.1.2.2.2

Water Movement Tracer Tests

C1-36 measurements
{surface-based testing
drillholes,
Exploratory Studies
Facility)

8.3.1.2.2.3

Percolation in the Unsaturated Zone

Unsaturated zone
drilling/testing

8.3.1.2.2.4

Characterization of Unsaturated Zone
{Exploratory Studies Facility)

Hydrochemistry/radial
boreholes testing

8.3.1.2.2.¢6 Gasecus Phase Movement in Unsaturated Unsaturated Zone
Zone drilling/testing
8.3.1.2.2.7 Unsaturated Zone Hydrochemistry Unsaturated Zone
drilling/testing
8.3.1.2.3.1 Site Saturated Zone Groundwater Flow Ongoing monitoring, C-
System Well testing
8.3.1.2.3.2 Saturated Zone Hydrochemistry Ongoing monitoring h
8.3.1.15.1.8 In Situ Design Verification Construction
monitoring/testing

8.3.4.2.4.4

Engineered Barrier System Field Test

Preparation of Fran
Ridge Test Block
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Regulatory and Licensing

Submitted responses to the U.S. Nuclear Regulatory Commission
comments on Site Characterization Progress Report Number 8 to
U.S. Department of Energy/Headquarters.

Eﬂ!lil:ﬁﬂminﬁa] SEfEL’IE End Healgh EIQQJ:EIEE

The U.S. Department of Energy Environmental Health Senior Site
Representative from Idaho Falls, Idaho, was given an overview of the
Yucca Mountain Site Characterization Project Safety & Health Program.

Environmental compliance and safety surveillances were conducted at
the Yucca Mountain site ensuring compliance with permit and
prograrmatic requirements.

The Beneficial Use Permit extension for water Well VH-1 was filed
with the Nevada State Engineer.

Large Block Test

Removal of rock material surrounding the large test block is in
progress.

Site C} terization Plan/Study Plan S

One study plan was submitted to the Yucca Mountain Site
Characterization Office: 8.3.1.4.2.3 *Three-Dimensional Rock
Characteristics Models." Study Plan, 8.3.1.3.1.1 "Groundwater
Chemistry Model®" was approved by the Yucca Mountain Site
Characterization Office.

STUDY PLAN BREAKDOWN

Initial Major
Plans Revisions

Not Submitted to Yucca Mountain Site

Characterization Office ............. 32 0
In Screening Review .......cc00vnceveee 1 0
In Yucca Mountain Site

Characterization Office Review ..... . 2 3
Awaiting Comment Resolution ........... 4 2
In Verification Audit ........ccvveun.. 6 1
Awaiting Yucca Mountain Site

Characterization Office Approval .... 0 0
Awaiting Submission to

U.S. Nuclear Regulatory Commission... 1 0
Awaiting U.S. Nuclear Regulatory

Commission Initial Review ........... 8 6
Accepted by U.S. Nuclear Regulatory

COMMisSsSion ......viveeeeeeneaneaceasas 50 6
Totals ........ cescaneans P 1 1 18
Total Submitted to U.S. Nuclear

Regulatory Commission .............. 58 12

State of Nevada Comments Status:

Received Comments from the State of Nevada........... . 32
Responses Transmitted to the State of Nevada ......... 24
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U.S. Nuclear Regulatory Commissior Comments Status:

Received Comments from U.S. Nuclear Regulatory

COMMISSION tivviieereeeneneanasoasosnneoannesnnsonsss 31
Responses Transmitted from U.S. Department of Energy
to U.S. Nuclear Regulatory Commission............. .. 25

III. GENERAL INFORMATION ITEMS

Staff participated in the U.S. Department of Energy/U.S. Nuclear
Regulatory Commission Site Visit on surface-based and underground site
characterization activities, May 2-6, 1994.

Staff initiated preparation of 10 CFR Part 960 Options Paper in support
of the Yucca Mountain Site Characterization Office Site Suitability Task
Force activities.

Staff prepared public discussion materials in preparation for the
May 21, 1994, meeting on public involvement in the site suitability
process.

Staff participated in the Workshop on Key Assumptions for Focused
Mined Geologic Disposal System Development in Las Vegas, Nevada, May 4,
1994.

Staff participated in the Systems Integration Workshop Videoconference
between Las Vegas and Vienna, Virginia, May 5, 1994.

Staff participated in the Hydrology Integration Task Force Meeting in
Oakhurst, California, May 5, 1994.

Members of staff participated in the Energy Materials Coordinating
Meeting in Washington, D.C., May 2, 1994.

Staff participated in a planning meeting and dry run in preparation for
public program stakeholder's meeting on May 21, 1994, in Las Vegas.

Staff participated in a meeting to discuss plans for reevaluation of the
nature and scope of the Licensing Support System.

Staff participated in discussions with site suitability core team to
clarify responsibilities and develop plans for near-term activities
needed to support public stakeholder's meeting and preparation of
management plan.

Staff reviewed a draft of the Director's statement being prepared for
June 6, 1994,.meeting with the U.S. Nuclear Regulatory Commission for
consistency with current concept for proposed program approach.

Staff prepared a revised draft of the description of the Proposed
Program Approach to incorporate comments received from institutional
and outreach groups.

Monitoreq national data base; prepared Occurrence Reporting Processing
Systgm viewgraph set for Stephan Brocoum's presentation to Daniel
Dreyfus.

Processed technical review of Study Plan 8.3.1.17.3.1, "Relevant
Earthquake Sources." Assembled reviews of Study Plan 8.3.1.8.2.1,
*Tectonic Effects."
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Updated Yucca Mountain Site Characterization Activity Summary wall
display, inspected by Stephan Brocoum.

Regarding Lawrence Livermore National Laboratory's Engineered Barrier
System Field Tests (Large Block Test), the fracture flow visualization
experiment has been completed. Fractures on the surface of the test
area were mapped. Electrical resistivity tomography was conducted
during the infiltration. Preliminary results clearly indicate
dominating fluid conducting zones under the ponded area.

Los Alamos National Laboratory met with work breakdown structure
managers for meetings on May 4, 1994, in Las Vegas. Also attended a
Scenario A planning session with the purpose of discussing and
determining the major activities and milestones for fiscal year
1995-1997 hydrology activities. This information is needed for

U.S. Department of Energy plans for a 1998 decisicn on Yucca Mountain
site suitability.

Los Alamos National Laboratory also participated in a meeting with work
breakdown structure manager to discuss proposed colloid transport
studies at the Nevada Test Site. If funded, those studies would be
conducted in collaboration with a Nevada Test Site drillback of a past
nuclear weapons test and would investigate whether radionuclide
migration has occurred (and if it has occurred, by what mechanism) in
the unsaturated zone.

Mineralogy/petrology personnel completed compilation of preliminary
budgets and milestones for Scenario A for Transport Pathways, Alteration
History, and Kinetics and Thermodynamics of Mineral Evolution
activities. The proposed milestones and budgets reflect acceleration
and focusing of mineralogy/petrology work over the next three fiscal
years with the aim of providing input into the Technical Site
Suitability decision.

Cation exchanged six smectite standards to produce pure Na, K, and Ca
endmember samples for smectite dehydration/hydration experiments. 1In
addition, a survey of the literature was undertaken to determine the
current knowledge on the subject of smectite response to changes in
water vapor pressure.

The thermogravimetric equilibration study of the natural clinoptilolite
from Fish Creek Mountains (27054) was completed. The conditions of the
study ranged from room temperature to 450 degrees Celsius and from 0 to
30 mbar H20 pressure. Over this range, extensive data were collected at
25, 33, 48, 97, 146, and 196 degrees Celsius, with more limited data
collected at 270, 340, and 415 degrees Celsius.

Water vapor pressures during the experiments at these temperatures
included 0, 0.1, 0.4, 0.7, 2, 4, 9, 13, 19, 25, and 30 mbar. More data
will be obtained using this sample once modeling of the thermodynamic
properties of clinoptilolite begins.

Plannigg and Control System staff worked with the Management and
Operating Contractor for Monitored Retrievable Storage and 9Leg support
doing further training on Planning and Control System and the Work
Station.

Staff combined Yucca Mountain Site Characterization Project, Monitored
retrievable Storage and Program Support data bases into the program data
base and ran status reports for March 1994.
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Updated the work breakdown structure and Planning & Scheduling for
approved Cost/Schedule Change Request changes and downloaded changes to
the affected participants.

staff developed and coordinated a Project Master Schedule Level, )
Proposed Program Approach reflecting Scenario "A." This schedule will
accompany fiscal year 1995 planning guidance.

Some minor rewiring for the data acquisition system was finished at
Sandia National Laboratories and the Data Logger installed. Gages are
being sampled four times a day. Once daily variations are assessed,

it is expected that the sample rate will be reduced to once a day.
Comparisons between data collected manually and the Data Logger indicate
an inconsistency for RBLC 2743 and the three MPBX thermal gages. Some
additional check-out will be required.

The U.S. Geological Survey is producing volcanostratigraphic predictions
for Boreholes SD-12, SD-9, and SD-7.

Staff participated in the Licensing Support System Working Group
planning meeting. This group was chartered by the Yucca Mountain Site
Characterization Office Project Manager to fully evaluate the future
direction of the Licensing Support System. The group will attempt to
develop an optimized strategy for developing the Licensing Support
System assuming the project proceeds under the Proposed Program Approach
(Scenario A). The results of this effort will be documented in a report
to the Project Manager which presents the alternatives evaluated along
with the alternative considered optimal by group members.

Staff participated in the Focused Advanced Conceptual Design seminar to
select key assumptions regarding thermal loading, location of surface
facilities, use of robotics, backfilling, and waste package materials.

Technical and Management Support Services staff revised and submitted
for approval Field Operating Instruction 1501, Nevada Test Site Motor
Pool.

The staff completed the Functional Requirements document for access road
and drill pad construction for USW SD-7 borehole.

The staff completed the first draft of Yucca Mountain Administrative
Procedure-12.2Q, "Operation and Maintenance of Exploratory Studies
Facility Test Equipment.*

Assessment Team

The revised Corrective Action Response of YM-94-012 was approved by

the Yucca Mountain Site Characterization Office. The Document Action

Request for the Determination of Importance Plan was also approved by

%gcc?_uogntain Site Characterization Office and the first draft is being
inalized.

The gecommendation to close out the Determination of Importance and
Grading Enhancement Management Plan and its related Interface Memorandum
of Understanding has been accepted.

Respon§es ;o the Assessment Team comments made on the Starter Tunnel
Dﬁtermlnatlon of Importance have been accepted and the review is being
closed.
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Iv.

The Assessment Team is participating in the North Ramp 90 percent Design
Review.

The Quality Administrative Procedure 6.2 review of the Exploratory
Studies Facility Subsurface Water (surface portion) and Sanitary Sewer
Collection System Determination of Importance continues..

PUBLIC QUTREACH AND INSTITUTIONAL ACTIVITIES

General Yucca Mountain Site Characterization Project overviews were
given to 30 students at Community College Charleston Campus, in

Las Vegas, on May 4, 1994; and to guests of United We Stand Chapter
for Southern Nevada, in Henderson, Nevada, on May 5, 1994. A general
overview was given to 40 students at Cheyenne High School in Las Vegas,
on May 2, 1994. A general overview with emphasis on geology was also

given to 90 students at Johnson Middle School, in Las Vegas, on May 3,
1994.

Three fifth-grade classes of 60 students each toured the Las Vegas
Yucca Mountain Science Center and attended presentations on energy and
geology, May 3-5, 1994. These included two classes from Ruth Fyfe
Elementary School and one class from Chester T. Sewell Elementary
School.

Educational presentations on chemistry were given to 20 students at Ruby
Thomas Elementary School, on May 4, and to 20 students at Fitzgerald
Prime Six School, on May 5, 1994, in Las Vegas. A "Yucca Mountain
Johnny" presentation was given to 100 students at Ute Perkins Elementary
School, on May 5, 1994, in Las Vegas. A presentation on Native American
Culture was given to Girl Scouts Troop #212, in Las Vegas, on April 30,
1994.

Tours to Yucca Mountain were conducted May 2-5, 1994, for 40 guests

of the U.S. Department of Energy/U.S. Nuclear Regulatory Commission.
Other tours of Yucca Mountain included tours on May 2, 1994, for a guest
from Savannah River; May 4, 1994, for 10 guests from Sandia National
Laboratories; May 4, 1994, for 20 guests for Yucca Mountain Site
Characterization Project orientation; May 5, 1994, for Tom Isaacs,
Deputy Director for the Office of Program Management and Integration;
May 6, 1994, for 20 guests of the National Association of Regulatory
Utility Commissioners; and on May 6, 1994, for three guests from the
University of Florida. A tour of Yucca Mountain was also conducted for
30 students from Pahranagat Valley High School, on May 5, 1994.

Yucca Mountain Site Characterization Project staff met with a task
force led by Michael Gauldin, Director of Public and Consumer Affairs
for U.S. Department of Energy, in Washington, D.C., May 3-4, 1994,

to discuss internal and external parties' recommendations on

U.S. Department of Energy's proposed Public Participation Policy.

Yucca Mountain Site Characterization Project staff produced and
distributed 5,500 flyers to Pahrump residents and schools on May 5,
1994. The flyers announced the "Neighborhood Dialogue,*® cosponsored
by the State of Nevada, Nye County, and the Yucca Mountain Site
Characterization Project, scheduled for May 18, 1994, at Bob Ruud
Community Center in Pahrump, Nevada.
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V. uec EVENTS CALENDAR

Please note that the usage of *(P)* in the calendar indicates that the
event is open to the public. Educational presentations and State and
Public Interactions are coordinated by the Speakers Bureau; contact
Lawrence Weekly at (702) 794-7896 or Theresa Hirsch at (702) 794-7759
for additional information. Exhibits are coordinated by Joanna Magruder
at (702) 794-7056, Neighborhood Dialogues are coordinated by Theresa
Hirsch at (702) 794-7759, and Tours are coordinated by Carleen Hill at
(702) 794-7375 or Kelly Doyle at (702) 794-7133.

Yucca Mountain

Site »
Characterization
pate Event Location Project Contact
A. Stakeholders’ Meetings
Saturday, Office of Civilian Las Vegas, R. Nelson
May 21 Radioactive Waste Nv

Management Stakeholders’
Meeting (P)

B. S. Department of Ene ea arters Meetings

No significant meetings to report.

C. gCivilian Radiocactive Waste Management System Management and Operating
Contractor/U.S. Department of Enerqgy Meetings

No significant meetings to report.

. D. Internal and U.S. Department of Energy/Nevada

Operations Office (NV) Meetings
No significant meetings to report.

E. U,S. Nuclear Requlatory Commission Interactions

Tuesday, U.S. Nuclear Regulatory TBD T. Bjerstedt
May 17 Commission Meeting on :
Interactions

Scheduling (P)

Monday- U.S. Nuclear Regulatory Rockville, T. Bjerstedt
Tuesday Commission Technical MD
June 20-21 Exchange: Total System

Performance Assessment

F. Nuclear Waste Technical Review Board Interactions

Monday- Nuclear Waste Las Vegas, J. Nesbit
Tuesday Technical Review NV
June 13-14 Board SG&G Panel

Meeting - Exploratory
Studies Facility
Update in Light of
Scenario "A"

Wednesday- Nuclear Waste Richland, TBD
Thursday Technical Review WA
June 15-16 Board: Engineered

Barrier System Panel

Meeting; Tour of

Hanford Site
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Date Event Location
Wednesday- 64th Advisory Bethesda,
Thursday, Committee on MD
May 18-19 Nuclear Waste

Meeting on Topic

TBD (P)
Wednesday- 65th Advisory Bethesda,
Thursday, Committee on MD
June 22-23 Nuclear Waste

Meeting on Topic
TBD (P)

National Acad £ sci Ini ti

No significant interactions to report.

Date Event

s i public Int ci

Wednesday, National Security

May 11 Industrial
Association -
General Overview

Tuesday, Role of Nevada's

May 17 Scientific and
Engineering
Community in the
Yucca Mountain
Suitability
Study

Wednesday, Role of Nevada's

May 18 Scientific and
Engineering
Community in the
Yucca Mountain
Suitability
Study

Wednesday, Pahrump Neighbor-

May 18 hood Dialogue -
General Overview
(P)

Saturday, Stakeholders'’

May 21 Meeting

Location
Las Vegas,

NV

Las Vegas,
NV

Las Vegas,
NV

Pahrump,

Las Vegas,
NV

MAY 3 1 1994

Yucca Mountain
Site
Characterization

Project Contact

A. Gil

A. Gil

Speaker

J. Peck

Various

Yucca Mountain

Site Characterization
Project Staff

Various

Yucca Mountain

Site Characterization
Project sStaff

TBD

Various

Yucca Mountain

Site Characterization
Project Staff



Daniel A. Dreyfus

Date

-12-

Event

szmﬂ_mmms

Saturday,
May 7

Monday,
May 9

Tuesday,
May 10

Tuesday,
May 10

Tuesday,
May 10

Tuesday,
May 10

Wednesday,
May 11

Wednesday,
May 11

Wednesday,
May 11

Thursday,
May 12

Tuesday,
May 17

Woolley Elementary
School -~ Teacher
Workshop - *Gee
whiz Science*

C. H. Decker
Elementary School
- Native American
Culture

C. P. Squires
Elementary School
- "Yucca Mountain
Johnny"

Swainston Middle
School - Geology
Aspect of Yucca
Mountain

Bill Yonema
Tomiyasu Elementary
School - Geology -
Field Trip to Yucca
Mountain Science
Center

Johnson Junior High
School - Native
American Culture

Western High School
- General Overview,
with Emphasis on
Geology

Chester T. Sewell
Elementary School

- Fifth Grade Field
Trip to Yucca
Mountain Science
Center - Energy

Ruby Thomas
Elementary School
- Chemistry

Fitzgerald Prime
Six School -
Chemistry

Herbert Derfelt
Elementary School
- Energy - Field
Trip to Yucca
Mountain Science
Center

b

X
<

31 19%4

Location = Speaker

Las Vegas,

NV

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

Las Vegas,

R.

M.

Blink

Arnold

Hartley

Merritt

Sizemore
d'Ouville

Arnold

Pitterle

Sizemore

. d'Ouville

Knipes

Knipes

Sizemore
d'Ouville
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J. Educational Interactions (Continued)
Wednesday, Vvail Pittman Las Vegas,
May 18 Elementary School NV
- Energy - Field
Trip to Yucca
Mountain Science
Center
Wednesday, Ruby Thomas Las Vegas,
May 18 Elementary School NV
- Chemistry
Thursday, Derfelt Elementary Las Vegas,
May 19 School - Native NV
American Culture
Thursday, Vail Pittman Las Vegas,
May 19 Elementary School NV
- Energy - Field
Trip to Yucca
Mountain Science
Center
Thursday, Valley High School Las Vegas,
May 19 - Native American NV
Culture
Thursday, Fitzgerald Prime Las Vegas,
May 19 Six School - NV
Chemistry
Date Event
K. Exhibits Scheduled
Saturday, Armed Forces Day
May 21
Saturday, - Yucca Mountain
May 21 Open House/Tour
Date Event
L. ZTours Scheduled
Wednesday, Republican Convention
May 11
Thursday, National Security
May 12 Industrial Association
Thursday, CVT Gilbert Sixth Grade
May 12 Center
Tuesday, Active Adult Tours

May 17

MAY 3 1 1994

Speaker

J. Sizemore
M. d'Ouville

B. Knipes
R. Arnold

J. Sizemore
M. d‘'Ouville

R. Arnold
B. Knipes
Location

Hawthorne,
NV

Las Vegas,
NV

Escorts
TED
TBD
TBD

TBD
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Date

f
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Event

L. Tours Scheduled (Continued)

Thursday,
May 19

Thursday,
May 19

Saturday,
May 21

AMSL :CLH-3443

Western Bigh School

White Pine County

Public Open House (P)

Robert M. Nelson, Jr.
Acting Project Manager

MAY 3 1 1994

Escorts

TBD
TBD

Various Escorts




