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PROGRESS REPORT - MARCH 1992

Attached is the March 1992 progress report on biological studies and support activities
conducted by EG&G/EM for the Yucca Mountain Project. Please contact me (293-

7762) or Kent Ostler (794-7474) if you have questions regarding this report.

EG&G Energy Measurements, Inc.
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YUCCA MOUNTAIN PROJECT
BIOLOGICAL RESOURCES PROGRAM
MONTHLY PROGRESS REPORT
MARCH 1992

'Summ:m' of Work Accomplished During Report Period

EG&G Energy Measurements (EG&G/EM) conducted work for the Biological
Resources task (WBS 1.2.5.4.7) for the Project Office. Activities included conducting
preactivity surveys; continuing site characterization effects studies, support studies for the
radiological monitoring program. desert tortoise studies. and habitat reclamation studies:
development of work instructions and study designs for new studies: and responding to
requests for biological support by Project Office.

Monitoring and Mitigation

EG&G/EM biologists examined and excavated two desert tortoise burrows near
Exile Hill prior to the start of construction activity for the Midway Valley rock
and soil test pits and North Portal Facility. Both burrows were empty. All
tortoises in this area were monitored during construction and excavation activity.

The preactivity survey report for Neutron Boreholes 15-16 and 36-17 ( Request
#91-023b) was sent to the Project Office. The movement of equipment onto and
off of drill pads was monitored for boreholes 15, 16, and 17.

A preactivity survey was conducted for a USGS stream monitoring station at
Stateline, CA (part of original request #1990-1143).

EG&G/T | met with the Project Office (D. Williams) to determine the depth of
topsoil to salvage at the rock and soil test pits in Midway Valiev and at the North
Portal site. It wi determined that 50-100 cm of soil could be salvaged.

EG&G/EM met with LANL. RSN, REECo. YMP, SAIC, DRI and LLNL

personnel to look at potenual contlicts of proposed drilling activities at Busted
Butte.

An on-site bioiogist was provided to monitor Project activities at Cima Dome in
California.

No adverse impacts or ctfects were documented in March during surveys or
MONItOring activities.

Addinonal EG&G/EM statt scientists were trained to conduct preactivity surveys, -




Habitat Reclamation

The study design for reclamation trials on site 1 (north enc of Yucca Ridge) was
developed. The site was ripped and all available topsoil was distributed. Study
plots were located, staked, and cleared of existing vegetation.

The reclamation sites #2 (on the southern end of Yucca Mountain ridge) and #4
(north end of Midway Valley) were prepared by ripping the soil to reduce
compaction.

Planting of containerized transplants was completed at the Forty-Mile Wash site
(#3). A water-repelling treatment also was applied on the desert strip treatments
at this site.

The weather data from the computerized collector at the Forty-Mile Wash site
was downloaded to a computer.

Site Characterization Effects Program

Weather and soil moisture and temperature data were collected weekly at the 48
ecological study plots (ESPs).

Traffic count data were collected weekly at 9 locations. Counters were moved to
new locations each week.

Data entry and verification of the vegetation density data were completed.

Invertebrate specimens were prepared for shipment to taxonomic experts for
identification to the species level.

Line and belt transects were established on 19 ESPs in the transition zone
between the adjacent disturbances and undisturbed habitat to monitor disturbance
effects on vegetation. Soil moisture and temperature cells also were placed in the
transition zones of each of these ESPs.

The collectors (petri dishes lined with filter paper) used for sampling dust were
changed on all 48 ESPs.

Staff scientists received their annual refresher training for trapping small
mammals.

| 3




Radiological Monitoring Program

Desert Tortoise Program

EG&G/EM received a revised State of Nevada animaj handling permit zilhwing
the capture and marking of Gambel's quail. Ten quail were captured and fitted
with solar assisted radio transmitters. Four were radiomarked in Forty-Mile Wash
in the vicipity of J-13 Well and H-Road. Five were radiomarked at the south end
of Exile Hill, and one near the subdock.

Predator surveys were completed at Yucca Mountain and in Crater Flats.

No tortoises other than # 423 have been relocated or displaced. EG&G/EM

biologists monitored all the to-toises near the North Portal construction area on
Exile Hill.

The relocated tortoise (# 423) was monitored in its new burrow. A rock was
placed in front of its burrow to prevent it from leaving. The rock was removed in
late March, and the tortoise moved approximately 160 m from the burrow.

Corrals were placed around burrows of hibernating tortoises with dead radio
transmitters. The corrals were used to prevent tortoises from moving before their
transmitters could be replaced. Transmitters were replaced on 12 tortoises after
they emerged from hibernation. Two tortoises escaped with dead transmitters.
The corral fell at one burrow due to weather conditions and another had to be
removed because of restricted access due to military actuvity.

All radiomarked tortoises at Yucca Mountain and the control area were iocated
and momitored each week during the month. Starting in mid-March, all tortoises
were located twice each week.

One new tortoise (MCL = 130 mm) was found and radiomarked on the south end
of Exile Hill.

One hundred-twenty-eight tortoises have been marked for the Yveca Mountain
Sute Charactenzation Project. Eighty-seven radiomarked tortoises are being
monitored.

EG&G/EM received a revised federai handling permit allowing the handling of
10T0Ise epgs.




Two tortoise nests were located during a follow-up of the reproduction pilot study.
One nest, in Midway Valley east of the Test Pits, contained only egg-shell
tragments. The second nest was near the north portal area. The nest contained
four cracked eggs containing partially developed tortoises and one hatchling
tortoise. A transmitter was placed on the tortoise and placed in a separate
burrow. This tortoise is <50 m from a proposed Test Pit. EG&G/EM biologists
will monitor this tortoise and relocate or move it if necessary.

Annual training was conducted for scientific staff involved in studying desert
tortotses.

Support Items

Sent the February monthly report of Yucca Mountain Site Characterization
Project activities and accomplishments to the Project Office. Weekly reports of
activities were submitted to the Project Office.

Atiended meetings to discuss the space requirements and facilitv needs for a new
Environmental support building on the NTS and the coordination and share soils
information with other project participants.

EG&G/EM met with SAIC (G. McNeill) to discuss modifications to the
Terrestrial Ecosystems display at the Field Operation Center.

Provided a respunse to Project Office (K. Grassmerer) regarding a letter from the
State of Nevada (B. Loux) on reclamation trials and the interaction of the
reclamation documents.

Prepared documentation for the POCD mid-vear financial review.
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PROGRESS REPORT - APRIL 1992

Attacned is the April 1992 progress report on biological studies and support activities
conducted by EG&G/EM for the Yucca Mountain Project. Please contact me (293-
7762) or Kent Ostler (794-7474) if you have quesuons regarding this report.

EG&G Energy Measurements, Inc.
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YUCCA MOUNTAIN PROJECT
BIOLOGICAL RESOURCES PROGRAM
MONTHLY PROGRESS REPORT
APRIL 1992

Summary of Work Accompiished During Report Period

EG&G Energy Measurements (EG&G/EM) conducted work for the Biological
Resources task (WBS 1.2.5.4.7) for the Project Office. Activities included conducting
preactivity surveys: continuing site characterization effects studies, support studies for the
radiological monitoring program, desert tortoise studies. and habitas reclamation studies;
development of work instructions and study designs for new studies: and responding to
requests for biological support by Project Office.

Monitoring and Mitigation

EG&G/EM received four requests to conduct preacuvity survevs at 69 different
sites: 1) 15 REM/EM stations (# 92-006), 2) the Busted Butte pavement study
site (# 92-007b), 3) 52 rock and soii test pits (# 92-008b), and 4) neutron
borehole N27 (# 92-023b). Two of the 15 REM/EM are new sites for small
mammal collection related to changes (Alternative 30) in the Exploratory Studies
Facilities. EG&G/EM is responsible for marking the boundaries of these sites
before surveys are conducted. The new site for Plot # 14 was marked south of
the North Portal site in April. The second site, near the proposed South Portal,
has not been marked. This site will be marked in early May.

Two surveys were completed. and four reports were submitted to Project Office in
April. Surveys were completed and reports submitted for neutron borehole N27
(# 92-023b) and 12 of the i3 REM/EM stations (# 92-006). The survey report
was submitted for the USGS surface water monitoring sites at Eagle Mountain
and Stateline, California (Request #1990-1143). The report for this survev was
formatted, at Project Office request, according to Bureau of Land Management
specitications for inclusion in an Environmental Assessment. A letter also was
submitted to Project Office describing the on-site tortoise monitoring activities in
March at the USGS Cima Dome study site in California.

EG&G/EM provided on-site recumation and biological expertise at *hrer  -os.
Reclamation scientists were provided to monitor soil-moving work along the
access route to neutron borehole No4 and to give advice on how 1o protect
existing topsoil stockpiles and where to place drill cuttings at the UZ16 borehole.
A biologist was provided to assist in determuning the best location for the SRG1
dritl pad and access route.



Habitat Reclamation

The seeding and mulching was completed on the reclamation trial plots at the
north end of Yucca Mountain. This site is being used to test effects of topsoil
depth.

Seedling density was measured on 35 reclamation trial plots at Forty-Mile Wash
study site.

Reclamation trial plots at the Forty-Mile Wash studv site scheduled to receive
supplemental water were irrigated.

Perennial and annual plant seedling densities were meusured on one permanent
plant succession study plot.

Site Characterization Effects Program

Weather and soil mosture and temperature data were collected weeklv at the 48
ecological study plots (FSPs). As soi moisture levels approdch zero and become
unmeasurable at the three depths (13, 30, and 45 ¢m), data will be collected
monthly instead of weekly. The soil moisture levels have nearly reached
unmeasurable levels on some plots. Precipitation data were summarized for the
period December 1991 through March 20, 1992,

Traffic count data were collected weekly at eight iocations. Counters were moved
to new locations each week. The collectors (petrt dishes with filter paper) used
for measuning dust deposition were changed on all ESPs.

The vegetation field studies were started. The scientific statf was given their
annual training on plant identfication and methods used to collect and record
plant density, cover, and production data. Perennial and annual plant seedling
densities were measured on 13 ESPs. Plant cover was measured on 22 ESPs.
Plant cover measurements in the Lurrea-Ambrosia vegetation association have
been completed. All cover measurements n the Larrea-Lyciwum-Gravia association
have been completed except for two study plots.

Plwood covers on the reptile Pl buckets were replaced with olustic Hids to
better ensure that animals cannot ') ¢ craw! inro the huckets durning non-
sampiing periods.

Small mammal data from four ot eight ESPs trapped in March and April were
entered into computer databases.

t4
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Radiological Monitoring Program

Attempts were made 10 locate all radiomarked quail once each week. One to
three quail usually could not be located. Several quail radiomarked in Midway
Valley near Exile Hill have moved more than 1 km between weekly relocations.
However, all movements have been within Midway Valley, and no n.cvement has
been documented between the Forty-Mile Wash trap sites and the Miiway Valley
sites. One radiomarked female in Sever Wash near Forty-Mile Wash is nesting
and incubating a clutch of 13 eggs. One mortality occurred. A radiomarked male
quail first captured in Forty-Mile Wash was found about 300 m north of H-Road
in Forty-Mile Wash during the last week of April. The remains (both iegs,
including leg bands; feathers; a few bones: and the transmutter) suggests that it
was killed by a predator. This bird was known to be alive the week before.

Small mammals were trapped and collected on the eight radiological monitoring
plots. Both long-tailed pocket mice and Merriam's kangaroo rats are abundant
this year because of good reproduction last vear. Therefore, specimens of both
species were collected on six plots (#7s S, 12, 14, 37, 39, 69). One sample of
Merriam’s kangaroo rats was collected from the control plot (# S8) in Crater
Flats, and one sample of long-tailed pocket mice was collected from Plot #2 in
Drill Hole Wash. This completes the spring collection of small mammal
specimens for the Radiological Monitoring Program. SAIC (K. Prince) was
noufied that samples were in the freezer and ready for analysis,

Desert Tortoise Program

Three tortoise mortalities were documented in April. A dead, unmarked tortoise
was found on H-Road between Exile Hill and Roy 'Till. The tortoise had been
«o 1 ver by u vehicle. This is the first incidental take .or YMP. EG&G/EM (T.
O'Furrell) contacted U.S. Fish and Wildlife Service on April 16. A report of the
incident was sent to the Project Office. A marked tortoise (# 200) was found
dead east of Exile Hill. The plastron was intact but only several pieces of the
carapace remained. Predation by either a mammalian or avian predator is the
suspe ed cause of death. This tortoise was originally radiomarked in 1991. The
third mortality was tortoise # 518 located on the south end of Exile Hill. It
appears that the tortoise also wus killed by a predator.

The tortoise (# 423) relocated from Midway Valley was monitored throughout the
month after it was released from its burrow. During the month of April, the
tortoise moved south from the relocation burrow crossed H-Road west of the
Canyon Substation. The tortoise now is about 3.6 km from its release site and
continuing to move south.

Tortoises near the Midway Valley teat pits and trenching activities were
monmitored dunng construction activity, No tortoises were displaced or relocated
in April hecuase of these activities




Radiomarked tortoises were located every week. Most tortoises were located
twice each week. Two radiomarked tortoises are missing. The radio transmitters
were changed on six tortoises (#'s 227, 558, 411, 503, 418, and 508). Five
tortoises still have working transmitters that need replacing.

Six new tortoises were found in April. One was radiomarked in the vicinity of the
proposed South Portal facilities. Three tortoises were found in the control area.
All three were marked, but only one (female) was radiomarked. One tortoise was
found north of the Area 25 camp near the former landfill site. This tortoise was
marked only. One tortoise was found in Dnll Hole Wash during the Public
Outreach tours on Saturday, Apnil 25. This tortoise was radiomarked.

An Impact Mitigation Study was started for the South Portal Exploratory Studies
Facilities. Seventy-four ha had been searched by the end of April. Searches will
continue in May. Only one tortoise has been found during the searches. This
tortoise was radiomarked.

Raven surveys were conducted at Yucca Mountain and in the control area
northwest of Crater Flats. Fach survey route was monitored on five different
days. The raven nest on the Sample Management Facility was monitored. The
nest contained seven eggs in early April. During the third week in April the nest
contained six nestlings.

Support Items

The March monthly report of Yucca Mountain Site Characterization Project
actvities and accomplishments was sent to the Project Office. Weekly reports of
activities in April were submi‘ted t5 the Project Office.

EG&G/EM provided the following input at the Project Offices request; 1)
Planning and Control System (PACS) financial information for FY93, 2) scopes of
work for the new Work Breakdown Structure for Terrestrial Ecosystems, 3) list of
environmental laws and regulations that direct or require ecosystern monitoring
and reclamation, 4) input for the Annual Environmental Report, and S) written
response to comments by the State of Nevada on tae Reclamation
Implementation Plan and the Reclamation Feasibility Trials.

EG&G/EM met with SAIC (G. McNeill) to discuss modifications to the
Terrestrial Ecosvstems display at the Field Operation Cener.

EG&G/EM attended a meeting with the Project Office, TRW and other YMP
contractors 1o integrate needs and time requirements for obtaining environmental
permits.




EG&G/EM met with Project Office (W. Dixon, G. Ryder, and K. Grassmeier) for
a mud-year financial and project status review.

DOE/YMP approved the Yucca Mountain Biological Resources Monitoring
Program FY91 Annual Report with minor changes requested. Changes were
made, and the report was distributed.

A description and slides were provided of the YMP Habitat Reclamation Program
to SAIC (C. Binzer). The slides and text will be used for the YMP public update
meetings in May to illustrate the establishment of the Forty-Mile Wash
reclamation trial plots.

EG&G/EM reviewed and updated the YMP Technical Database Parameter
Dictionary for the Terrestrial Ecosystems component.

EG&G/EM assisted with the Public Outreach tour on Saturday, April 25.

'
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SUBJECT: Yucca Mountain Project Status Report - March 1992

Attached is the March Project Status Report tor LLNL's participation in the Yucca
Mountain Project.
If further informaton is required. picase contact Elizabeth Campbell ot mv staff
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LAWRENCE LIVERMORE NATIONAL LABORATORY
(LLNL)
YUCCA MOUNTAIN PROJECT 'YMDP) STATUS REPCRT

FEBRUARY 1992

EXECUTIVE SUMMARY
(Items Proposed tor Reporang in YMPO or OGD Reports)

1) WBS 1.2.1.3 Major restructuring of the sets of basis and auxiiiary aqueous species
used in EQ3/6 calculations was initiated. This restructuring will result in
significantly improved flexibility with regard to the range of geochemical problems
that can be addressed using the EQ3,/6 modeling package.

2 WBS 1.2.2.4 LLNL began a study ot the internal temperatures of a large dnft-
emplaced waste package for a vanety of thermal loadings and spent fuel ages.

33 WBS 1.2.2.3 Samples of the fluids rrom the UO2 leaching experiments were
analvzed for colloids using the photon correiation spectrometer (PCS), and large
(~1- 10 um) particles were observed. The nature of these particles will be examined
using electron diffraction and imaging, and energy dispersive eiemental analysis.

4) WBS 1.2.2.2 R. Dver visited LLNL on March 19 to discuss future workscope
possibilities in WBS 1.2.3. These activities will characterize the impact of the waste
package on the site (the altered zone). Waste Package Environment (WBS 1.2.2)
activities will continue to assess the impact of the near field environment on the
waste package.

3) WBS 1.2.2.2 Hydrothermal caiculations were conducted to determine the bulk
permeability at which convection can dominate far-tield heat flow. A transition to
cornvection dominate behavior was >r erved in the bulk permeability range typical
of the TSw. unit. Substantial boiling and rock drv-out benefits were evident for
ooth conduction dominated and convection dominated cases. Future calculations
wiil investigate the influence of the permeabilitvy distribution on repository drv-out;
the distribution among the rock matrix, smail fractures and large fractures, is
expected to be much more important than the buik value of the permeability.

o) WBS 1.2.2.2 In situ heater tests have been proposed to evaluate the critical
hvpothesis that convection may dominate tar-field heat flow in rock similar to the
repository horizon. Calculations show that, ten vears after emplacement, a
114 kW /acre reposttorv with 60-vr-old fuel has a 25 m thick region with
temperatures at or above boiling. [f convection is strong (because permeability is
increased in the calculation), the region shifts upward 7 m. These calculations are
encouraging since they indicate that in situ heater tests will have an easily
measurable result to determine if convection dominates far-field heat flow.




1.2.1 SYSTEMS

1.2.1.1 Management and Integration
LLNL starf provided input to the M&O :or the 2001 budeet and scheduling exercse.

The LLNL-YMP Software Quaiitv Manager and the Lead Software Engineers and/or

’rinaipal Invesnuigators conducted :niormal waikthroughs ot the Individual

software Plans and Sortware Connguration Management Svstems for the EQ3/6

x,eochemlstrv code tamily, GEMBOCHS geochemistrv database control sottware, and
PANDORA performance assessment code.

1.2.1.2 Systems Engineering
1.2.1.2.4 Systems Engineering Impiementation

7. Buscheck and ]. Blink participated :n the xickotf meeting in Las Vegas on
Mareh 20 for the thermal loading studv being ‘ed bv P. Gottlieb of M&C-Vienna.

LLNL wiil be supporting M&O by concuctng repositorv-heat-dniven hvdrothermai
caicuiations and assisting in dratting a Phase | report on thermal strategies by the
end of June. LLNL wiil also be conducung caicuiations and assisting 1in drattmg
’hase I of the thermal strategies report.

The February 1992 Interface Status Log Report was reviewed and the open Interface
\Memorandums of Understanding with LLNL were :denufied. These items are
ceing evaluated with the resporsitie Tecnnicai Area lLeader Task lLeader to

Jetermine the appropriate course ot action 0 reach c.osure.
1.2.1.2.6 YMP Support to Management Systems Improvement Strategy
NO significant acuvites

1.2.1.3 Technical Data Base Management
1.2.1.3.5 Technical Data Base Input

~Major restructuning of the sets ot Dasis and auxiiiary aqueous species used in EQ3/6
ralcuiations was initiated. This restructurning wiil result in 51gnmcantiv improved

rfexibility with regard to the range or geocnemicai problems that can be addressed
using the EQ3/6 modeling package.

Restoration was completed of GEMBOCHS and :ts software library to their pre-crash
state. (This crash occurred during the President’s weekend).

LLNL starf discussed a drart agenda anc rreparations for the Technical Data
‘Workshop with representatives from the M&O ind YMPO. entativelv scheduled
tor ~\ rii 30, the workshop will cover an overview ot the YMP Technical Database

IR
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1.2.1.1 Performance Assessment
1.2.1.4.2 Waste Package Performance Assessment

The merging of the PANDORA prototvpe ana mainiine versions was carried out
and guanntative testing 1s in progress.

The Yucca Mountain Integrating Mocel (YMIM) is being extended to evaluate
extended dry repository concept issues.

W. Halsev, W. O'Connell, ]. Gansemer, R. Stout, and |. Blink attended a YMPO EBS
Performance Assessment meeting in Las Vegas March 10-11. DPresentations were
given as follows:

1) "EBS-PA on a Budget: Models, [terations, and Statistics” - V. Halsey

2) "What Does the Program Need from EBS-PA?" - W. Halsev

3) "PANDORA and Diffusion Model Status and Verification” - W. O'Connell

4) "Use of Probabilistic Distributions in Source Term Modeling” - W. O'Connell

5) "Achievements of SF Modeling in 1991 and SF Issues Affecting EBS/PA -
R. Stout

») “Impiications ot the Modeiing Program e g, on Using Cladding, etc. as
Additional Barriers” - R. Stout

The report entitled "Diffusion Releases Through One and Two Finite Planar Zones”
bv T. Ueng and W. O'Connell was expanded due to the technical reviewer's
comments and is back in the technical review process.

W. O'Connell attended an EBS performance assessment meeting in Las Vegas on
March 18.

W Halsev participated in a Nationai Academv ot Sciences Partittoning and
Transmutaton w.eeting in Washington, D.C. on March 19-20.

1.2.1.4.5 Geochemical Modeling and Data Base Development

Erfort 1s now focused on the technical review of the tour EQ/6 user manuals
recently completed and reported. The documents are aiso being reviewed {rom a
sortware QA standpoint. Present plans caii for completion of these reviews, final
revision and publication by the end of FY92.

The EQ3/6 qualification activity 1s currently underway. This 1s being conducted
:ncdependently of the code author. The code author s available for consultation.

ime was spent this month pilanning for the resumption of EQ3/6 code
evelopment. A memorandum concerning this subject 15 being prepared.

T
1.2.1.4.7 Supporting Calculations for Postclosure Performance Analyses

This VWS element has not been tunded in FYS2.
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2.2 WASTE PACKAGE
1.2.2.1 Management and Integration
LLNL staff provided input to the M&O for the 2001 budget and scheduling exercise.

The LLNL-YMP Software Quaiitv Manager and the Lead Software Engineer
conducted an informal walkthrough of the Individual Sottware Plan and Software
Contiguration Management Svstem tor the \V-TOUGH hvdrology code.

»wW. Lin attended the Sample Overview Committee meeting on March 3 in the
Sample Management Faality at NTS.

12.2.2 Waste Package Environment

R. Dyer visited LLNL on March 19 to discuss future workscope possibilities in
WBS 1.2.3. These activities will characterize the impact of the waste package on the
site (the altered zone). Waste Package Environment (WBS 1.2.2) activities will
continue to assess the impact of the near :ieid environment on the waste package.

The Preliminary Near Field Environment Report i1s completing internal review and
resoiution of comments in preparation tor submittal to YMPO in mid-Apnl.

T. Buscheck and A. Meike attended a meeting on March 25 which summarized the
DOE-sponsored review of the natural barrier svstem and engineered barner system
work conducted during the Stripa Project.

1.2.2.2.1 Chemical and Mineralogical Properties of the Waste Package Environment

3. Viani partidpated in the geochemistrv core-team teleconference on March 23. A
revised agenda tor the nvdrology-gecc: misirvy meeting was discussed.

B. Glassley met with YMP staff in Las Vegas on March 27 to discuss plans for
zeochemustry and mineralogy modeling activites.

»Work continued on planning for model vaiidation activities.
1.2.2.2.2 Hydrologic Properties of the Waste Package Environment

The feasibility study of using resonant cavity to measure relative humidity in rock
samples continued. A prototype resonant cavity of about 1.0 cm in diameter and
2.29 c¢m in length was fabricated. This s the smailest size currently possible due to
:he frequency limitation of the network anaivzer on hand. Testing and calibration
measurements on the prototvpe resonant cavitv will commence as conr as the
network analvzer is calibrated.

The modification of the constant humidity chamber was comple'ed so that feed-

througns can be installed. The teed-throughs are necessarv for the calibration : the
chamber 1tself and for measurements within the chamber, such a« the calibration ¢
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-esQnant cavity., T ne chamber will fe canbrated when the humidity <ensor o the

LLNL caitbranon shop is caitbrated ana certitted.

Eight discs of Topopah Spring Tutf sampie trom LU3hg-1 hole, at a depth ot 1312 feet,
were prepared. These discs are 2.54 ¢cm :n diameter and about U.6 cm thick. These
discs will be used to measure the characteristic curves. Imbibition studies have been
Jdone on this rock before. The characteristic curve information will be added to the
results of the previous imbibition studv ror the estimation of relative permeability
ot this rock. Although the sampie i1s not tfrom Yucca Mountain, the relative
permeability and other hvdrologic propernes ot this rock can be used for sccping
model calibration and validation.

T. Buscheck continued repositorv-scale and drift-scale hvdrothermal model
calculations of repository-heat-driven nvdrothermal tlow with an emphasis on
‘ooking at conditions which may lead to heat convection-dominated far field heat
tiow. As noted last month, boiling and rock dry-out occur because the thermal
:cading conditions and heat conductance ot the dry-out zone can carry heat to the
boiing front faster than the far field can dissipate it. Therefore, heat convection-
zomunated heat flow in the rar tield tends to reduce boiing and drv-out benerits. In
rast anaiyses for 57 kW /acre and 30-vr-old tuel, it was tound that tor kp < 1011 m<
where kp is the bulk permeability of the fractured rock mass), far-field heat flow 1s
Jomunated by heat conduction. Recently, caiculations were conducted for a range of
ki for 114 kW /acre and 60-vr-old fuel. For ky between 10-11 and 10-10 m2, there is a
transition from heat conduction-dom:nated ) heat convection-dominated far field
heatflow. Substantial boiling and rock drv-out benerits were evident even in the
presence of significant far-field heat convecton effects. Reduction of repository
temperatures due to tar-tieid heat convection was no stronger at the edge of the
repository than at the center. The buik permeability range studies is tvpical of that
tor TSw2. However, the distribution of permeability among the matrix, smail
tractures and larger fractures 1s far more important than the bulk permeability
value: these 1ssues wiil be investigated in tuture months.

<. Daveler translated a Fortran boundarv eiement cc. :nto C. She aiso worked on
the V-TOUGH User Manual and :s :n the process or coilecting sampie protlems.
She sent out the requirements and design document for the prototvpe V-TOUGH
ame-history generator for internal review. She added additional vanable options to
the prototype V-TOUGH time-historv generator and she also added a color bar to

color 1mages produced by EXTOOL.EXVIEW 2.5

Lin, T. Buscheck, |. Nitao and D ‘iider participated in the USGS tour ot .. TS
on March 6 and 13, Discussions were held with USGS personnel on recent
.aboratory and field work at the Hvdroiogcal Laboratory Facility at Area 25.

1.2.2.2.3 Mechanical Attributes of the Waste Package Environment
Studv Plan 8.3.4.2.43. "Character:zation ot the Geomechanical Attributes of the
"Waste Package Environment”, is at T&MSS. It is expected to be returned to the

reviewers for comment resolution vernficaton in mid-Ann

S. Daveier continued to assist S. Blair in debugging a protetvpe geomechanicai code.
LLNL-March Status Report - 4/9/92




1.2.2.2.1 Engineered Barrier System (EBS) Field Tests

W. Lin, D. Wilder and |. Blink “ttended the prototvpe test planming meeting at
Busted Butte, NTS, on March 13. , Blink attended a follow-up meeting in Las Vegas
on March 17. Test planning information for LLNL prototvpe tests was submitted to -
LANL.

Analvsis of potential prototype EBS field tests began. In order to investigate whether
0 situ heater testing (in rock which is similar to that in the repository horizon) is
useful in evaluating the critical hvpothesis that heat convection mav dominant far-
tield repository heat flow, focus was centered on the temrperature and saturation
distributions during the first 10 vears of the repository-scale calculations.
Repository-scale calculations are used to investigate the impact of far-field heat
convection because drift-scale calculations used periodic boundary conditions that
constrain the size of convection cells. [t was found that there were very striking
differences in both the temperature and saturation distribution between cases with
heat conduction-dominated and heat convection-domunated far-field heat flow.

*hen heat conduction dominates far-tield heat flow, vapor flow 1s driven both
verticallv upwards and downwards from the boiling zone. Local boiling pressure
gradients (which drive water vapor away from the boiling zone) tend to be more
dominant than the buoyancy-driven pressure gradients which drive convection
cells on the scale of the unsaturated zone (UZ). The result is that roughly equal
quantities of water vapor are driven above and below the dry-out zone, resuiting in
roughly equal quantities of condensate above and below the drv-out zone.

When far-field heat convection dominates far field heatflow, the UZ-scale
buovancy-driven pressure gradients are more dominant than the local boiling
pressure gradients. Therefore, although local boiling pressure gradients belo:  the
drv-out zone tend to drive vapor downwards, UZ-scale convection cells dominate
vapor tlow, resulting in water vapor being driven upwards. Consequently, nearly
all of the water vapor is driven upwards where it condenses above the dry-out zone.
Therefore, if far-field heat flow is dominated by heat convection, it would be
expected that nearly all of the condensation would occur above the dry out-zone and
*hat there would be a modest reduction in drift-wall temperatures. More notably, it
would be expected that a reduction in the vertical extent of the boiling front would
ce reduced. For example, ten years after emplacement, a 114 kW /acre repository
with 60-yr-old fuel has a 25 m thick region with temperatures at or above boiling. If
convection is weak, the region extends from 12 m below to 13 m above the
repository horizon. If convection is strong (because permeability is increased in the
caicuiation), the region extends to 5 m below to 20 m above the repository honzon.
These calculations are encouraging since thev indicate that in situ heater tests will
have an easily measurable result to determine if convecton dominates far-field heat
‘low.

V. Lin compieted GET training. He is cerufied to do YMP field work.
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1.2.2.2.5 Characterization of the Effects of Man-Made Materials on Chemical &
Mineralogical Changes in the Post-Environment

A proposed change to the Site Charactenzation Baseiine was submitted for YMPO -

review. This change will split the Man-Made Materials part of Study Plan 8.3.4.2.4.1
{Characterize the Chemical and Mineralogical Changes in the Post-Environment)
into a new Study Plan (8.3.4.2.4.5).

AP-5.28Q-QA grading was completed and submitted to the QRB for the
Fundamental Materials Investigauon Task of the USDOE/AECL Subsidiary
Agreement (SA-2).

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
The Preliminary Waste Form Charactenzation Report was sent to YMPO for review
on March 4. YMPO has elected to perform a limited QMP-06-04 review. Prior to
approval and submu.ssion to the Reference Information Base (RIB). This submission

will complete Milestone T360.

Spent Fuel Oxidation

The drybath tests continued without incident. The next scheduled interim
examination begins March 30.

R. Stout and R. Einziger attended a YMPO EBS Performance Assessment meeting in
Las Vegas March 10-11. They gave presentations on spent fuel testing and modeling
acuvities, emphasizing the oxidation and dissolution work and spent fuel cladding
as a barrier. L. Thomas and Einziger have been working on the fundamentals of an
experimental plan to address the remaining questions regarding spent fuel
oxidation.

Preliminary interpretation of low temperature (<200°C) spent fuel oxidation
indicates that over a wide range of variables, the low temperature and first phase for
the oxidation behavior of spent fuel appears to depend on the fuel type in only a
transitory manner. Eventually, all the tested spent fuels attain a U4Og9.4 metastable
plateau phase at O/M of 2.4. Based on higher temperature data gained in other
programs, the time to transition through this metastable plateau seems to have an
Arrhenius behavior. The importance of this U4Og lattice metastable state is that its
phase transtormation and volumetric contraction would not destroy the cladding. It
is expected that eventually the fuel will continue to oxidize to a higher state that
does have a significantly (~30%) lower density, but very little information is
available to predict the time for this to occur over the domain of potential repository
temperature histories. Waste form performance assessment implications of the fuel
remaining in the metastable UjOgq., state necessitate the acquisition of data in the
oxidation activities to determine the time-temperature domain when transition
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crom UsQasy '0 nigher oxidanon phases oocurs Jduring Jdecreasing temoperature
nastories.

PNL provided input to LLNL :or ruture mianning ror the spent ruet oxidation work.

<S~en: Fucl Dissolution

“ The tlow through dissoiution apparatus s teing modified to prevent permeaton

i0ss of oxvgen trom the soiutions ana !0 ajlow on-line measurement ot oxvgen
content. Measurements show that leaching soiutions lost 90% ot their aissolved
oxvgen bv the time thev contact the LO: samples. This means that all the
measurements were done at [ 0 the expected oxvgen acuvity. he four
atmospheric tests are being repeated. [n principie, the existing measurements are
still meaningtul, but thev d:d rot :nciude the highest wvaiues oOf oxvgen
concentration desired.

LU O sample cells are being recesigned to aiiow use of standard (availabie) stainless
steel components should the present piastic ceils prove dericient at higher
temperatures.

Five of the ten pianned tests at 1% to 1% or atmospneric oxvgen tugaQty have been
started at PNL. However, the dav to cav uranium concentration in some tests 1s
nighlv irreguiar. Start up of additionai tests at requced oxvgen rugacities will be
Jelaved until the cause ot this problem is idenutied and corrected.

PNL provided input to LLNL on tuture planming ror the spent fuel dissoiution
tasks.

A paper entitled "Parametric Studv of LWR Spent Fuel Dissoiution Kineuds s in
nternal review [t was co-authored bv W Grav ‘PNL, H Leider, and § Sreward.
LLNL). it will be submitted to the Tourrar ot Nuciear Matertais'. The UO: data
wiil te submitted separately to0 the SEPDB at 1 .ater late wnen :tne ‘ests are
compieted.

Activity Plan D-20-33b Flow-throuvn Dissoiunion Tests on Srent Fue.' was

Jdpaated.

1.2.2.3.1.2 Waste Form Testing - Glass
T s WBS element has received limited funding :n FYGQ2. These runds are ne
used to mamntain the N2 and N3 tests 3t ANL.

The N2 tests (SRL actinide-doped glass) continue with no sampung period occurring
this month. These tests have been in progress for 316 weeks. The N3 tests (ATM-10,

1 West Valley actunide-doped glass) continue and have heen in progress for
234 weeks.
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1.2.2.3.2 Metal Barriers

]. Blink met with Professor D. Jones of UNR in Las Vegas on March 6 to discuss
integration of UNR Cooperative Agreement work with the LLNL-YMP Metal
Barriers work. Professor jones is interested :n working on microbiological induced
corrosion (MIC) and plans to spend part of the summer at LLNL working on stress .
corrosion phenomena. '

1.2.2.3.3 Other Matcrials
This WBS element has not been runded :n FY9Q2.
1.2.2.3.4 Integrated Testing

1.2.2.3.4.1 Integrated Radionuclide Release

G-20-2 Determination of Elemental Profiles in Rocks, Minerals, and Glasses using
the lon Microscope

Samples of zeolite to be used tor elemenr:ai depth-profiling studies have been
collected and begun to be charactenzed by opticai and x-rav techniques. Technical
issues related to the measurement of eiemental protiles for alkalis, alkaline earths,
and uranium in zeolites and small particles have been identified. Reduction of
previously coilected elemental data continued.

Several samples of tuff-wafers that had previously been exposed to radionuciides
were placed in contact with alpha-particle sensitive autoradiography paper :n an
attempt to identify the distribution and pathways of radionuclides on the miilimeter
scale. These samples are similar to those for which elemental profiles were
measure 1g the ion-microscope. Exposure times on the order of one to two
weeks have not resulted in any visible radiographic pattern. Longer exposures and
"hotter” samples will be used.

G-20- anng Solutions with Rock Core Sampl

Intera f

The flow testing of the flow-through system, which is designed to study the
adsorption and hydrology of pore {luid with radionuclide tracers, was completed.
The system was tested to 150°C. The system is shutdown so that the transducers can
be calibrated along with the pressure-transmitting diaphragm. We expect that the
calibration will be completed next month. Then the system will be assembled for
flow-through experiments.

A more detailed scanning electron microscopic (SEM) analysis of the core sample to
be used in the flow-through experiment was made with the SEM instrument in the
Chemistry Department. This instrument is capable of higher spatial resolution and
can be used to make elemental "dot maps”. Elemental maps for iron and potassium
revealed these elements to be localiz-d and not distributed randomly over the
fracture surfaces.
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Sampies of the fluids from the LU O; ieaching experiments were anaivzed for colloids
using the photon correlation spectrometer (PCS}. and large (~1 - i0 um) particles
were observed. The nature or these particles wiil be examined using eiectron
diffraction and imaging, and energy dispersive elemental analvsis.

G-20-6 Source Term Development

~ The aad/base titrations of goethite in the presence ot background eiectroivte have
‘been completed at elevated temperatures. The resuits indicate the goethite surface
becomes more basic with increasing temperature.
1.2.2.3.4.2 Thermodynamic Data Determination
This WBS element has not been funded :n FY92.
1.2.2.3.5 Nonmetallic Barrier Concepts
This WBS element has not been funded in FY92
1.2.2.4. Design, Fabnication, and Prototype Testing
1.2.2.4.1 Waste Package Cesign
This WBS element has not been funded :n FY92.
1.2.2.4.2 Container Fabrication and Closure Development
This WBS element has not been funded in FY92.
1.2.2.4.3 Container/Waste Package Interface Analvsis
T. Doering visited LLNL on March 19 to meet with D. Ruffner and G. Johnson.
G.Johnson is beginning a studv of the internai temperatures of a large drift-
empiaced waste package for a vanety of thermal loadings and spent tuei ages.
1.2.5REGULATORY AND INSTITUTIONAL
1.2.5.2 Licensing
1.2.52.1 NRC Interaction Support
T. Buscheck, R. Van Konynenburg and | Blink attended the NRC Technical
Exchange held in Albuquerque, NM on March 17-18. T. Buscheck presented a paper
entitled "Modeling Repository-Heat-Driven Flow at Yucca Mountain"
1.2.5.2.2 Site Characterization Program
M. Revelli participated in the March 12-13 Integrated Test Evaluation (ITE) meeting

in Las Vegas. The primary objectives for thi meeting were to discuss and agree
upon the scope of the evaiuanon and the ITE impiementation pian.
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As a result of the March :2-i3 [(TE meeting, an [TE subgroup met in
Albuguergue, N'M on March 19 to renne the iist ot technicai issues and eiiminate
those not directly related to potenuailv unsuitable site conditions. M. Reveili
represented LLNL at this meeting and wiil present the resuits to the |TE Core Team.

1.2.5.2.4 Technical Support Documentation
No significant activities.
1.2.5.2.5 Study Plan Coordination

-

S. Blair is reviewing Sandia Nationai Laboratory Study Plan §3.1.75°0 4. ‘Laboratory
Determination of Mechanical Properties of Fractures’

|. Nitao reviewed USGS Study Plan 53.1.2.2.2, Rev. 1, ‘Water Movement Test" and
the Document Review Sheets were submutted to YMPO.

1.2.5.2.6 Semi-Annual Progress Reports

Guidance on the 6th Progress Rerort PRj :or reporting period Octooer 1. 1991
:nrough March 31, 1992 was receivea on March “Jth. The report was submitted to
YMPO on March 31

129 PROJECT MANAGEMENT
1.2.9.1 Management and Integration
1.2.9.1.7 Management
. Clarke and J. Blink attenaed the 777 meet g in Las vegas on Marcn o

j. Blink partapated in the foillowing:

1) served as a management reviewer ‘or tne l.tle [l Design package i-A, North
Portal Area,

2) prrucapated in the Determination of Importance & Grading Ennancement
'DICE) meeting 1n Las Vegas on March 12,

3) attended the UNLV Cooperative Agreement on March 24, He arranged for
Professor J. Cardle to visit LLNL on Apni 23 to discuss integration of his work with
LLNL hvdrology work,

1) attended a YMP Safety Comum:ttee meetng in Las Vegas orn March 12

5) ompieted "New User" training on the YMP-LV vax ciuster on Marcn 31, He
made be reached on E-mail as user BLINK], and

6) participated in the Boy Scout Atomic Energy Ment Badge Workshop at the
YMIO on March 7.

Six Affected Document Notices (ADN) were comrleted and submitted to YMPO.

LLNL provided a copy of the Climax videotape to OCWRM at the request of
o~ . - * .
G. McNeaill.
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1.2.9.1.4 Records Management
Document Control issued f{ive Change Notices and three new gocuments under
controlled distritution.  Routine ‘ciiow-up ror receipt acknowiedgements

continues.

A total of 224 items were iogged :nto the LLNL-TMP racking svstem. This includes
99 records/records packages that were orocessed through to the CRF  Four action
items were closed.

B. Brvan attended a Project Office Records Workshop in Las Vegas on March 4-5

1.2.9.2 Project Control

The monthly actual costs for the Februarv PACS database were submutted to YMPO.
The FY94 Field Work Proposal for the Yucca Mountain and Atomic Energy of
Canada Limited (AECL) projects was prepared.

The internal PACS database budgets were anaivzed and reconciled with the YMPO
database. The technical scones were reviewed and modifications made as required.
The Work Authorization sheets were processed and distributed to the Technical
Area Leaders for review and signature.

The Independent Cost Estimate (ICE) team wisited LLNL on March 25-26.
Discussions were held regarding the detail of planning and methods for estimatng
laoor requirements and total costs for the toilowing WBS eiements:

1) Cherrustry and Mineralogic Properties of the Waste Package,

2) Hvdrologic Properties of the Waste Package,

3 Er red Barmer System Field Tests,

+) Waste rorm - Spent Fuel, and

5) Metal Barners.
LLNL provided the ICE team with extensive cost information ‘z~luding wage rates,
:ndirect rates, subcontract estimates, and methods of caizulating outvear budgets.
Considerable effort was also expended to technicaily acquaint team members with
the technical scope of areas being analyzed.

Responses were provided to several GAO inquiries.

W Clarke, J. Blink and J. Podobnik attended a DOE/M&O briefing in Las Vegas
detailing modifications to the 2001 planning process in Las Vegas on March 5.
]. Blink was named as LLNL-YMP point of contact to provide cost and schedule
information for activities through 2001. This effort is to culminate on April 20.
Participants will then prepare a detailed, bottoms-up Long Range Plan. The
oblective is to have a current plan completed bv eariy Julv. |. Blink and J. Podobnik
participated in a follow-up meeting on March 30.

The LLNL response report for the January DOE/YMPO Propertv Management audit
was completed. All findings have been resoived and most equipment has beer
iocated and placed within the control system. All NWF equipment 1s being tagged
L.L.NL-March Status Revort -12- - 49792
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“ath Droperty or Others - NWF” ‘abeis  This acuvuv 1s about 60% compiete. Bv
mud-Arni, this activity wiii de recuceo 10 routine maintenance, ana the propertyv .
management function wiil primaruv ve carried out ov ine LLNL Energy Program
Propertv Center Representat:ve. Three training sessions were provided for LLNL-
YMP :atf regarding the LLNL rroperty management svstem and additional
requirerments imposed tv NOWF regu.ations  Sessions were held on March 12, 17
and 26. '

1" Podobnik attenged a [rovect «‘\m:rq Cteering Committee meeting in
Albuquercue, NM on March 20 Topics @iscussed inciuded ICE review backgro..ndf,
and reguirements, integration anc p ng out to 2001, and transition of tasks to -
the MO, The charter w~as 10 ‘n-:_'c. :"xl voting membership to all major
saruapants. The Steering commuttee aiso heard a progress report from the Training -
Subcommuttee. | Blink a Traiming Subcommittee meeting in Las Vegas on
Maren (2

Workscopes and tudget o oections for tne LLNL institutional Plan were completed
.2.9.3 Quality Assurance

Dean SNVoife Ras peen nired by L0 as ire LU L-TMI Quauntv Assurance Manager.
He startec work on Marcn 22

iaterna: Audit 92-04, Waste Form Uharacterirauon, was conducted on Marcn 3 - 17.

Audit Report 92-03. Near fie'd Environment Charactenization”, w.:. completed -
an4 dismibuted on Marcn 19 Ore Correcnve Acnon Report was issued.

The knergy Program Leacer was nourned of "*e requirement for the annual
“fanagemen: Assessmen: ‘0 De perrormed 1noaccoraance with Quaility Procedurt"
33eMPQP 23

TIP.VAL-D. Tlectronic Recora Meering  was ninaitzed and forwarded to Document

STITOL 0T Jistmounion.
LR - . B N . - . - A ¢ T
WOrK SONTnUes On revisions of Uuadanty Croacedures 40 and 17 0

~

T Marks ing D Woite arernded tne ASME Commattee on Nuclear Quality
-
8

- . ™ . ) - e
Assurance meeung in Cenver, CO on Maren 39 - A
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YUCCA MOUNTAIN PROTECT (YMP) STATUS REPORT
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EXECUTIVE SUMMARY
(Items Proposed for Reporting in YMPO or OGD Reports)

1) WBS 1.2.1.42 The merged prototvpe version of PANDORA was tested
extensively. Two sets of previous apphcauons were rerun: Working Group 2-1999
applications and high water flux scenarios run in Apnl 1991 as par: of a Sandia and
LLNL application. Additional cases check pertormance within the wide range ot
input values which are of phvsical interest. Revised specifications were also
completed for input data structures and soiubilitv-based radionuciide reiease, with
attention to code reieasabiiitv ang to weneralitv and correctness ror a wide range ot
input values.

3 WBS 1.2.1.45 Planming ot the deveiopment of Version 8.0 of EQ3/6 began.
Several major new capabiiities are beiny discussed, inciuding pressure corrections,
redox disequiiibrium, and redox kineucs  Some thougnt has aiso been given to
INCOTPOration oOf surrace Chemistry modeis and therr linkage to rate jaw modeis, as
tor redox processes and munerai Jdisso.ution and crowth: these, however, mav have
10 be put off to Version <0

3) WBS 1.2.2 “he Preiiminary Near Field Environment Report was sent to
YMPO for review on Aprii 270 Y MI'Q has elected to perform a limited QMP 06-04
review prior to approval and submission to the Reference Intormanon Base (RIB).
sSubmiussion to the RIB wiil compiete Milestone T339.

4+ WBS1.2.2.3.1 A report enutica Spent Fuel Acguisition Plan’ s ceing
prepared by the Materials Characterization Center for submission to LLNL for
echnical review. [n this report, recommendations are made for fueis to be acquired
fOT characterizaion as testing materias The nve tuel tvpes suggesied for the testing
program are:

1) high burmup iuel (200 MW oMy wath sirong om effect,

2) low rission yas reiease 0T vy Durnup tuej,

31 oW DLSSION was retease (0T oy CUIMUD ruet,

3 DUmable peISOn tUel 1Tt T UG s with relanvely hupn curtun and
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1.2.1.2.4 Systems Engineering Implementation

LLNL comments on the PNL drart report, “Incentives for Selection of Spent Fuel for
Delivery to the Federal Radiocactive Waste Management System - A Preliminary
Analysis” were discussed and clanfied with staff at the Battelle Washington office.
This draft report is currentiv under revision in preparation for a peer review.

A meeting was held with P. Gottlieb, M&O in Las Vegas on April 14 with attendees
B. Clarke, T. Buscheck, D. Rutrner and J. Blink. LLNL is supporting TRW by
conducting repositorv-heat-driven hvdrothermal calculations and providing -
technical assistance to support drafting the report "Systems Implications of
Repository Thermal Loading, Phase | Analysis Methodology”. LLNL will also be
conducting calculations and assisting in dratting Phase Il of that studyv.

T Buscheck and D. Rutmer reviewed P. Cottlieb’s dratt paper entitled "Systems
[mpiicatons of Repository Thermai Loading, Phase I Analvsis Methodologv™.

1.2.1.2.6 YMP Support to Management Svstems Improvement Strategy
No sigrnuficant activities.
1.2.1.3 Technical Data Base Management

1.2.1.3.5 Technical Data Base Input

A review of the drast Parameter “creens that will be used as input for the YMP
Parameter Dictionary 110 ©mrouress

The Technical Data Workshep with LLNL, YMP and M&O staff that was tentatveiv
set tor Aprnl 30 in Livermore has peen postpone~ due to numerous scheduling
contlicts. The meeting wiil be rescheduied later in Mayv.

j. Blink attended the Tecnnicai Data Base Administrators meeting :n Las Vegas on
Apni 8.

1.2.1.4 Pertormance Assessment
1.2.1.4.2 Waste Package Pertormance Assessment

The merged prototvpe version of PANDORA was tested extensiveiy. Two sets of
previous applications were rerun: Working Group 2-1990 apph’caﬁons and high
water tlux scenarios run in Aprii 1991 as part of a Sandia and LLNL application.
Additional cases check perrormance within the wide range of input values which
are of physical interest. The revised specifications for input data structures and
solubility-based radionuciide reicase were completed, with attention to code
refeasability and to generalitv and orrectness for @ wide range of input vaiues. The
sortware wiil next be modinied to (Nese speciticatons. .

2
2
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D. Chesnut presented a paper enuUed 1u€ LELiaitd 1 1ascu Ui 11ddic & denape ‘
Performance Testing and Modeling by Some General Results of Reliability ... -
Anaivsis”, UCRL-JC-106758, at the 3rd International High Level Radioactive Waste
Conference held in Las Vegas, NV on April 12-16.

The paper by T. Ueng and W. O'Connell entitled "Diffusion Releases Through One
and Two Finite Planar Zones" completed technical review and was submitted to
YMPO on April 30.

The paper by W. O'Connell entitled "Simplified Source Term Model for Total
System Performance Assessment”’ was submutted for LLNL-YMP technical review.

1.2.1.4.5 Geochemical Modeling and Data Base Development

Work is continuing to plan the development of Version 8.0 of EQ3/6. Several
major new capabilities are being discussed, including pressure corrections, redox
disequilibrium, and redox kinetics. Some thought has also been given to
incorporation of surface chemistry models and their linkage to rate law models, as
for redox processes and mineral dissolution and growth; these, however, may have
to be put off to Version 9.0.

The pressure corrections mav be of considerable importance in the near future in
order to deal with analyses of deep groundwaters and samples of waters from
proposed natural analog studies. Currently, the effect of pressure on
thermodynamic properties is fixed as a function of temperature: 1.013 bar (1 atm) up
to 100°C and the steam/liquid water equilibrium pressure up to 300°C. Actual
pressures in systems of interest may be higher by as much as 300 to 500 bars
(hydrostatic pressure alone corresponds to a gradient of 100 bars/km). Pressure
corrections require additional thermodvnam.c data for volume functions. A good
deal of such data is presentlv in the GEMBOCHS relational data base, but is not
passed on to EQ3/o.

A gu'delne was prepared documenting the rationale for the organization of
chemical species and reactions in future versions of the EQ3/6 data files. The
organization of the data file is very important to code usage, as the code utilizes
reaction coefficients to define mass balance reiations. Depending on how these
reactions are written, the mass balance totais for chemical components may or may i
nct correspond to the quantities reported bv chemical analvsts.

Major restructuring continued of the setswof basis and auxiliary basis aqueous spedes
used in EQ3/6 calculations. This restru¥uring will resuit in significantly improved
Texibility with regard to the range of ygochemical problems that can be addressed
using the EQ3/6 modelirg package.

DBAPP and DOOUT were usecﬁo generate a revised suite of thermodynamic
datafiles (DATAO.[sup.nea,com,pit,hmwj R14) that support the EQ3/6 geochemicai
software package (version 7.0). These new datafiles were then piped through EQPT
to generate the corresponding DATA1 suite, which was transterred to the Alliant
FX /80 where it can be accessed bv local users of EQ3/6.

LLNL-Apni Status Report -3- S/12/92
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On April 8, the document "The LLNL GEMBOCHS Database and Software Library:
YMP-TDB Quarterly Report: First Quarter, 1992" was submitted to YMPO.

Extensive restructuring and modification of DBAPP continued. This update will
expand the capabilities of the software to facilitate interactive review of all data in
the data base, tighten access controls on user modification cf data, and broaden the
range of information that can be included in the data base.

Work began on the presentation by S. Lundeen entitled "Reverse/Re-engineering
an Existing Database”, to be presented at the conference "Ingres World '92" in
Tarpon Springs, FL, May 17-21, 1992.

The Individual Software Plan (ISP) for DBAPP was modified in response to the
LLNL-YMP Software Quality Manager's comments.

1.2.1.4.7 Supporting Calculations for Postclosure Performance Analyses
This WBS element has not been funded in FY92.
12.2 WASTE PACKAGE
12.2.1 Management and Integration
LLNL staff provided input to the M&O for the 2001 budget and schedule exercise.

J. Blink and D. Wilder provided planning information to H. Kalia of the LANL Test
Coordination office on tests appropriate for the proposed Yucca Mountain Test
Fadility.

J. Blink attended a North-South Working Group dedsion meeting on April 15 in
Las Vegas.

D. Chesnut presented a paper entitled "Characterizing the Altered Zone at Yucca
Mountain: The Beginning of a Testing Strategy”, UCRL-JC-109231, at the 3rd
International High Level Radioactive Waste Conference held in Las Vegas, NV on
Apni 12-16.

1222 Waste Package Environment

The Preliminary Near Field Environment Report was sent to YMPO for review on
April 27. YMPO has elected to perform a limited QMP 06-04 review prior to
approval and submission to the Reference Information Base (RIB). Submission to
. ‘he RIB will complete Milestone T359.

1.2.2.2.1 Chemical and Mineralogical Properties of the Waste Package Environment
W. Glassley participated in the Oklo Working Group meeting in Brussels, Belgium
and meetings in Paris, France with Andra representatives, April 4-11. These

meetings were called to explore possible sites for natural analog studies that may be
useful for radionuclide and code validation activities.
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A paper by W. Glasslev and B. Christenson entitled "Water-Rock Interactions in
New Zealand Hvdrothermai Svstems: Comparison of Some Simulated and
Observed Geochemical Processes” was presented at the 3rd International High Level
Radioactive Waste Conference held in Las Vegas, NV on April 12-16. (This paper
was funded by the New Zealand Division of Scentific and Industrial Research
during W. Glassley's sabbatical).

A paper by B. Viani and C. Bruton enttied "Modeling lon Exchange in Clinoptilolite
Using the EQ3/6 Geochemical Modeling Code” completed technical review and was
submitted on April 3. This paper will be submitted to the 7th International
Svmposium on Water Rock-Interaction to be heid in Park City, UT on July 13-18,
1992.

A paper by B. Viani and C. Bruton enttled "Modeling Fluid-Rock Interaction at
Yucca Mountain, Nevada: A Progress Report’ was submitted for LLNL-YMP
technical review.

1.2.2.2.2 Hydrologic Properties of the Waste Package Environment

The feasibility study of using a resonant cavity to measure relative humidity in
laboratory rock samples continued. Calibration was completed of the prototype
resonant cavity at 85°C and a range of reiative humidity levels from 30% to aimost
100%. The borrowed microwave source that was used in the calibration had to be
returned. Calibration will continue at higher temperatures when the microwave
source 1s agawn available.

Eight discs of Topopah Spring Tuff sample from U3hg-1 hole, at a depth of 1312 feet,
were prepared. The discs are 2.54 cm in diameter and about 0.6 cm thick. These
* discs will be used to measure the characteristic curves. Imbibition studies have teen
done on this rock before. The charactenstic curve information will be added to the
results of the previous imbibition studyv for the estimation of relative permeability
of this rock. Although the sampie i1s from Areca 3, far away from Yucca Mountain,
the relative permeability and other I drolngic properties of this rock can be used for
model validation. The porosities ot these samples were determined. Then, the
discs were saturated with water. When saturated, these samples will be put in a
constant humidity chamber for measuring the characteristic curves during draining.

J. Nitao attended an INTRAVAL meeting at the YMP Hydrology Laboratory at Area
25 of the Nevada Test Site on Apni 7 to discuss the Yucca Mountain model test case
of the transect between neutron boreholes USW-N54 and USW-N55. Plans are to
deveiop several alternative conceptual models of the hydrologic :vstem in the
vicinity of the transect, including the welded Tiva Canyon (TCw) unit, the various
subunits of the nonwelded vitric Paintbrush tuff (PTn), and the upper welded
Topopah Spring (TSw1) unit. The related numerical modeling study will include
various combinations of nonequilibrium fracture-matrix models and equivalent
continuum models in order to analvze the impact of episodic nonequilibrium flow
and steady-state matrix-dominated flow. The impact of the geothermal gradient and
vapor movement will be investigated with nonisothermal models. Because the
critical dimensionalitv of the svstem does not coincide with the transect between
LSW N54 and USW-N55, the site-specific models will be augmented with an
12792
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analysis of the mechanisms aftecting tne MOIStUre Daldnl 1A tie vicinity of e
transect.

J. Nitao extracted the liquid and gas veloaty fields from long-term hydrothermal
calculations of the repository in order for W. Glassley to calculate Damkohler
numbers which indicate whether the assumption of local geochemical equilibrium
is valid.

S. Daveler has added the capability of piotting numerical gridblock meshes to
EXTOOL.XVIEW.2.9. She also added a color setting option to the addlines file of
EXTOOL.XVIEW.2.11. This capability can now specify the linestyle for plotting
gridblock meshes. ’

A paper by T. Buscheck and J. Nitao entitled "The Impact of Thermal Loading on
Repository Performance at Yucca Mountain®, UCRL-JC-109232, was presented at the
3rd International High Level Radioactive Waste Conference held in Las Vegas, NV
on Apnl 12-16.

A paper by J. Nitao entitled "The Implications of Episodic Nonequilibrium Fracture-
Matrix Flow on Site Suitability and Total System Performance”, UCRL-JC-109218,
was presented at the 3rd International High Level Radioactive Waste Conference
held in Las Vegas, NV on April 12-16.

Professor J. Cardle of UNR visited LLNL on April 23 to discuss possible collaboration
efforts on modeling.

1.2.2.2.3 Mechanical Attributes of the Waste Package Environment

Study Plan 8.3.4.2.4.3, "Characterization of the Geomechanical Attributes of the
Waste Package Environment”, was sent »v the M&O to the YMPO reviewers for
comment resolution verification.

S. Daveler continued to assist S. Blair in developing a prototvpe version of the
ASTOOL geomechanical code which is a statistical model for predicting crack growth
behawvior in fractured rock. This modeling capability will eventually be combined
with our hydrothermal models to investigate repository-heat-driven alteration of
the fracture properties of the aitered zone. She has added postscript capabiiity to
ASTOOL's graphics postprocessor.

1.2.2.2.4 Engineered Barrier System (EBS) Field Tests
D. Wilder was the Chairman for the Probabilistic Risk Assessment in Waste
Processing session at the 3rd International High Level Radioactive Waste

Contrerence held in Las Vegas, NV on Apni 12-16.

The PACS logic network for EBS Field Tests was revised to be consistent with the
M&QO's proposed accelerated ESF schedule.

TTowWT o ry
CosL-Apni Status Repore R I




) 1.2.2.2.5 Characterization of the Ettects ot iMan-»aae Materiats on Cnemicar o«

Mineralogical Changes in the Post-Emplacement Environment

The YMPO-level QA grading report for the AECL-DOE SA-2 work on Fundamental
Materials Investigations was accepted by the QRB. No QA contols are required.

1.2.2.3 Waste Form and Materials Testing
1.22.3.1 Waste Form
1.2.2.3.1.1 Waste Form Testing - Spent Fuel

Spent Fuel Oxidation

An interim examination of the spent fuel in the dry baths at PNL was conducted.
There were no unusu results. There was no indication of excessive weight gain
indicating formation of the next phase change above U4QOs.

As part of the oxidation investigations, issues are being considered that might have
been overlooked and which wouid affect the data interpretation. There is a
possibility that higher oxides might be forming on the surface of the fuel grains, and
the new phase might be falling off the grains in powder form. Since only individual
spent fuel grains from each dry bath crucible are examined, any powders falling off
the grains into the bottom of the <rucibles would be missed and the data
interpretation would be incorrect. The entire contents of one of the crucibles
containing fragments with O/M-2.4 was examined. No powder was observed in the
crucible, putting this concern to rest.

* A paper by R. Einziger, L. Thomas, H. Buchanan (all of PNL) and R. Stout entitled
"Ceramographic Determination of Spent Fuel Oxidation Rate” was presented at the
3rd International High Levei Radioactive Waste Conterence held in Las Vegas, NV
on April 14-16.

Spent Fuel Dissolution

Work to repeat the UO> dissolution measurements at high oxvgen activity is
proceeding at LLNL. In earlier work, low oxvgen levels due to permeation ioss
made the oxvgen activity uncertain. Some reassurance tests at lower oxyvgen levels
will also be done.

The inconsistent spent fuel test results reported last month from PNL were found to
be caused by loose end fittings on the tlow-through columns. This apparently
resulted from reuse of columns that had been used in previous tests. The end
fittings were not sufficiently tightened in the hot cell after new spent fuel specimens
were installed. Use of new columns that allow pretightening of the end fittings
outside the hot cell should eliminate the problem. New spent fuel specimens will
be installed in new columns, and testing at reduced oxvgen fugacities will be
restarted.
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Colloid distribution was measured USINY Piiviuil CUlICIauuitl SpELeudiupy d v,
Several different types of observations were made. First, measurements on the
nonreacted EJ-13 water injected into the system detected colloids. Secondly, the
results show that the laser scattering measurements are reproducible for duplicate
aliquots. Third, since the mean size and size distribution did not change
significantly over a month after the aliquots were taken, the colloids seem to be
stable. Fourth, the results show that the colloids :n EJ-13 water have a different size
distribution than those found in the solution from unirradiated UOx.

A paper by W. Gray, L. Thomas and R. Einziger (all of PNL) entitled "Dissolution
Rates of As-Received and Partially Oxidized Spent Fuel” was presented at the 3rd
International High Level Radioactive Waste Conference held in Las Vegas, NV on
April 14-16.

The paper by D. ]. Wronkiewicz, J. K. Bates, T. ]. Gerding and E. Veleckis (ail of ANL)
entitled "Uranium Release and Secondary Phase Formation During Unsaturated
Testing of UO7 at 90°C” was submitted to YMPO on April 2. It will be published in a
special issue of "The Journai of Nuclear Matenals” upon approvai. (This paper was
previously entitled "Leaching Patterns and Alteration Phase Production by
Unsaturated Testing of UO2").

The paper entitled "Parametric Study of LWR Spent Fuel Dissolution Kineucs™ by
W. Gray (PNL), H. Leider, and S. Steward was submitted to YMPO on Apnil 27.

Material Characterization Center (MCC) Support

A report entitled "Spent Fuel Acquisition Plan’ is being prepared for submuission to
LLNL for technical review. In this report, recommendations are made for fuels to be
acquired for characterization as tesung materials. The five fuel types suggesied for
the testing program are:

1) high burnup fuel (>60 MWd/kgM) with strong nm etfect,

2) low fission gas release (<10%), high burnup tuel ,

3) i ission gas release (<10%), low burrup fueli,

4) burnable poison fuel (5 to 8 wt% Gd203) with relatively high burnup, and

S) high fission gas release BWR fuel.
The report has been delayed as there has been some difficulty defining what
constitutes a high burnup fuel. The data suggest that burnup has little effect on the
oxidation processes of spent iuel, but this has not been confirmed for a high burnup
fuei (>60 MWd/kgM).

It might be thought that one only needs to obtain a fuel of this burnup and then test
it. However, when fueis are allowed to achieve higher burnups, microstructure
reorientation (rim affect) can occur. This restructuring may effect oxidation kinetics.
However, it may not be possible to identifv any fuels which wouid have sufficent
restructuring to allow systematic evaluation of this effect. Also, a review of the
current literature data has not shown that there is a correlation between burnup and
the amount of restructuring that mav occur. This is contrary to the popular belief
that higher burnup will equate to mere restructuring.

LLNL-Apni Status Report -~ So12/92



Work is continuing to resolve this issue and sull pupiisn tnis report in a umely
manner. It may be dedded to reiease the report with this pardcular issue remaining
open for future discussions.

Increased MCC Hot Cell Costs

The funds allocated ($80K) by YMPO in FY92 for maintenance of the MCC hot cells
will be insufficient to meet obligations. The budget is similar in size to that spent in
FY91. However, with the increased regulatory requirements and consequent cost
increases during FY92, it is estimated that there will be an overrun of about $56K. A
letter requesting the additional funas 1s currently being drafted and will be sent to
YMPO in early May.

1.2.2.3.1.2 Waste Form Testing - Glass

This WBS element has received limited funding in FY92. These funds are being
used to maintain the N2 and N3 tests at ANL. The N2 tests (SRL actinide-doped
glass) continue with no sampling period occurring this month. These tests have
been in progress for 320 weeks. The N3 tests (ATM-10, a West Valley actinide-doped

glass) ccntinue and have peen in progress tor 238 weeks.

Work continued on the anaivses ot glasses that have been reacted in water vapor
(150% RH) at 75°C for nme periods up o three vears.

1.2.2.3.2 Metal Barriers

This WBS element has received limited funding in FY92. No significant activities.
1.2.2.3.3 Other Materals

This WBS element has not been funded in FYS2.

1.2.2.3.4 Integrated Testing

1.2.2.3.4.1 Integrated Radionuclide Release

agenda for the geochemistrv integration meeting to be heid June 9-11 was tinaiized.
The meeting will focus on hvdroiogy and geochemistrv.

QA grading of Activittes G-20-3 and G-20-5 was iminated,

" 3-20-2 Determination of Elemental Protiles 1in Rocks, Minerals, and Glasse. _u:sing
the lon Microscope

Additional autoradiograpnyv on tuifs has not shown any observabie radiographic
patterns.
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G-20-3 _Interactions ot ACHNIQE-DRANINY SOILLUILS Wil LA s © e

The testing and calibration of the flow-through system continued. This system is
designed to study the adsorption and hvdrology of pore fluid with radionuclide
tracers. The calibration of the transducers along with the pressure-transmitting
diaphragm was completed. The svstem is being assembled so that it can be
transported to Bldg. 281, where the flcw-through experiments will be conducted.

Scanning Electron Microscopy (SEM) anaivsis of the core samples to be used in the
flow-through apparatus continued.

Preliminary Transmission Electron Microscopy (TEM) analysis of the particles In
fluids from the UO; leaching experiment indicated that some of these particles may

be contaminants. Work is continuing on :dentifving the source of contaminaton.

G-20-6 Source Term Developmen:

Work has begun on measurement ot the adsorpuon of uranvi :ons on hematite at
elevated temperatures.

1.2.2.3.4.2 Thermodyii. mic Data Determination
This WBS element has not been funded in FY92.
1.2.2.3.5 Nonmetallic Barrier Concepts
A summary of prior work was prepared and submutted to YMPO and the M&O.
This WBS element has rot been funded n FYQ2, Resumpticn of work in FY93 has
been proposed.

1.2.2.4. Design, Fabrication, and Prototvpe Testing
1.2.2 4.1 Waste Package Design
This WBS element has not been tunded :n FY92.
1.2.2.4.2 Container Fabrication and Closure Development
This WBS element has not been funded in FYQ2.
1.2.2.4.3 Container/Waste Package intertace Anai sis
A thermai analysis is being done to evaluate drift empiaced robust waste
emplacement with areal power densities up to 114 kW /acre with 60 vear old fuel.
The model is complete and the first validation runs are in process.
J. Podobnik and ]. Blink attended a meeting with the Engineering and Development
Division Director, the Field Engineering Branch Chiet, and M&QO representatives to

discuss waste package strategyv and LLNT. responsipiiitios.
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1.2.5.2 Licensing

1.2.5.2.1 NRC Interaction Support

W. Halsev and A. Maclntyre attended the NRC Technical Exchange on Scenario
Development meeting in Albucueroue NM on Apni 28-29.

1.2.5.2.2 Site Characterization Program
M. Revelli was named as LLNL's representative to the Integrated Test Evaluation
(ITE) task and has compieted the training required bv YMPO to support this effort.
He partidpated in the Apnli 3, 4 and 21st ITE meetings in Las Vegas to:
1) identify the tests and evaluation citeria, and
2) develop definitions for the technicai issues.
Work is also in progress to begin the studv plan screening process.
1.2.5.2.4 Technical Support Documentation
No significant activities.

1.2.5.2.5 Study Plan Coordination

S. Blair completed the review ot Sandia Nationai Laboratory Studv Plan 8.3.1.15.1.4,
"Laboratory Determination ot Mechanical Properties of Fractures”.

Internal review by the Near Field Environment staff has been :nitiated for the

A

Lawrence Berkelev Laboratory report on 'A Review 0f Rainier Mesa Tunnei and
Borehole Data and Their Possibie Impiications to Yucca Mountain Site Studv Plans™

.2.5.2.6 Semi-Annual Progress Reports
No significant activities
129 PROJECT MANAGEMENT
1.2.9.1 Management and Integraticn
1.2.9.1.1 Management

Eight LLNL-YMDP empiovees visitea Area 27 on Apni 220 1 Blink and T. McCarthy
were guides.
A

I. Blink attended the YMPO Sarerv Committee meening 10 Las Vegas on April

W. Clarke, D. Wolte and |. Blinx attended TPO menting 1n Las Vegas on Aprii 10
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W. Clarke, J. Biink, D. Ruttner, »wv. LI, n. vall AUliviciivu.g, U. svo0li€ aile
E. Campbeil attended the 3rd Internationai High Levei Radioactive Waste

Conference heid in Las Vegas, NV on Apnl 12-16.

J- Blink briefed C. Gertz on the LESSON program to train elementary school teachers
on sdence education.

1.2.9.1.4 Records Management

Document Control issued five Change Notices and three new documents under
controlled distribution. Routine follow-up for receipt acknowiedgements
continues.

A total of 184 items were logged into the LLNL-YMP tracking svstem. This includes
63 records/records packages that were processed through to the CRF. One action
item was closed.

129.2 Project Control

The PACS actual cost and schedule data and the FTE Report for the period ending
March 31, 1992 were submitted to YMPO. The PACS vanance analysis for the
quarter ending March 31, 1992 was submitted to YMPO. A listing of LLNL 1.2.9 FTEs
and description of responsibilities was provided to YMPO on April 30.

The cost computation worksheets were developed and submitted to the
Independent Cost Estimate (ICE) team for the Waste Form Characterization, Metal
Barriers and Near Field Environment technical areas. Also transmitted were
additional Activity Plans and Study Plans for areas being examined by the ICE Team.

W. Clarke, J. Podobnik and P. Comstock attended the GAO audit exit conference
heid at LLNL on Apnl 21. The following three audit findings were discussed:

1) appropnateness of assessing LLNL IR&D taxes on NWF funds;

2) proportion of management and administrative funds as conipiced to
technical/research funds and

3) frequency of sole source procurements.

Documentation was prepared to sell excess NWF equipment as previously
authorized by DOE-YMPO Propertv Management. The last propertv management
training session for YMP/NWF participants was held on Apnil 30. All personnel
working on projects funded bv NWF have now received formal training on
property management procedures.

J. Podobnik and J. Blink attended a kick-off meeting for Mission 2001 planning effort
on Apnl 23 in Las Vegas.

J. Podobnik attended the YMPO Project Control Steering Committce m_eting In
Albuquerque, NM on April 24. Topics discussed included ICE Review background
and requirements; integration and planning of the project out to 2001; PACS
workstation progress; FY93 budgets; additional workscope for the steering

-~
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subcommuittee roles; and transinon of tasks to the \1&0

1.2.9.3 Quality Assurance

Intermal Audit 92-05, Training and Qualification of Personnel/Review of Technical
Publications, was conducted in Apnil. R. Censtable of DOE-Las Vegas attended the
audit as an observer.

External Audit 92-11, LLNL-Mechanicai Engineering/Engineer-ng Measurements
and Analysis Calibration Laboratory, was conducted on Apnl 6-0 T.iree CARs were
issued.

Audit Report 92-04, LLNL Waste FForm Charactenzaton, was distributed. Three
CARs were 1ssued.

Closure notifications of Corrective Action Report CAR-LLNL-006 and Adverse
Findirg Report AFR-LLNL-017 were transmitted to YMPO. Corrective action for
these reports has now been compieted and ventied.

Activity Plan D-20-53b-0-3 Change Nouce, Flow Through Dissoiution Tests on UOn,
was finalized and distnbuted on Apni 3.

Qualitvy Procedure Change Notice | G- Urranizaton, was compieted and

distributed.
LLNL QA Procedure 4.0 - Procurement was revised; the etfective date will be in May.

D. Wolfe attended a 'Determinauon or Importance and Grading Enhancement

4

Workshop” meeting in Las Vegas on Aprii 24
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Mr. Carl P. Gertz, Project Manager

Yucca Mountain Site Characterization Project Office
US Department of Energy

P.O. Box 98608

Las Veges, NV 89193-8608

Dear Mr. Gertz:
SUBJECT: LOS ALAMOS MONTHLY ACTIVITY REPORT—FEBRUARY 1992

Attached is the Los Alamos Monthly Activity Report for February 1992. This internal
document describes our technical work in detail, however, the report has not received
formal technical or policy review by Los Alamos or the Yucca Mountain Site
Characterization Project. Data presented in this document represent work progress, are
not referenceable, and are not intended for release from the US Department of Energy.

If you have changes to our distribution list, please call Susan Klein at (505) 667-0916.

Sincerely, )
Julie A. Canepa /
JAC/SHK/elm
Attachment: a/s
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This document has not received formal technical or policy review by Los Alamos National
Laboratory or by the Yucca Mountain Site Characterization Project. Data presen: :d in this report
represent work progress and are not intended for release from the US Department of Energy.

This work was supported by the Yucca Mountain Site Characterization Project Office as part of
the Civilian Radioactive Waste Management Program. This Project is managed by the US
Department of Energy, Yucca Mountain Site Characterization Project.

This report was prepered 43 an sccount of work sponsored by an sgency of the United States Covernment. Neither The Reyents of the
University of C.lifernia, the United States Government nor any agency thereof, nor any of thar cmployees make any werrenty,

* express or impi.cd, o assume any le~s. lisbdity or responsiblily for the accuracy, compideness, or uscfulness of any inforrmaton,
apparatus, product, or process disclu. - of represent thet its use uould not infringe prroately owned rights. Reference kerein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constiute
or umply its endorsement, recommendation, or favoring by The Regents of the Unsversity of California, the United States Government.
or any agency theraf. The viaws and opinwns of suthors expressed herein do not necessanly state or reflect those of The Reyents of the
Unewersity of California, the United States Covernment, or any agency thereof.
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February 1992

Planned Activities

Publications

Performance Assessment Caiculational Support (WBS 1.2.1.4.7)

Actlivities and

Accomplishments

ta

Travel 1o SNL to discuss the lower-boundary condition with SNL saff.

Prepare caissoa for filling with saod.

Continue standard operating procedure o preparc for caisson expenmesnt .
Continue wnting paper for specral ssue of Radioactuve Waste Managemens.

E P. Springer and M. D. Siegel

An Integrated Insermediate-Scaie Caisson Experument 10 Vaiidate Models of Flud Fiow and
Contaminans Transport in :ne Unsaturated Zone

Joumnal arucie. Radioactive Waste Management and the Nuciear Fue! Cvcie, Specual issue
on the Yucca Mountawn Project

{n preparation.

No acuvity to report.

Peepminamy aia——<i Yol Reterence e
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Fepruary 1992

WBS 1.2.3.1 Site Management and Integration

Site Management (WBS 1.2.3.1.1)

Objective The objective of thus task 1s 0 manage and ntegrate sile chancienzation activides.
Activities aud A charnter for tbe Radionuciide Solublity Working Group was wnaen. For further
Accomplishments informauon, see Appeadix.

Publications J. A. Caneps

Strategy for Tesung the Appicact.uy and Valuduy of Radionuciide Transport Models for
Yucca Moursain, Nevada

Conference Paper, Migranon 91, Jerez de ia Fromtera, Spawn, 14-18 October 1991

Ia revision.

A. M. Simmons and J. A. Canepa

Receni Developments wn the [nsegrated Approach Toward Charactersstics of Radionuciide
Transport, Yucca Mountain. Nevaaa

Conference Paper, Waste Management ‘92 Symposium

In preparation.

Surtace-Based Test Management and Integration (WBS 1.2.3.1.1)

Objective The goal of this investigaton is 10 provide ceordinaton for Los Alamos surface-based test
planning package development

Activities and The test planning package for UZ-16 in support of the Water Movement Tracer Tests

Accomplishments (Study Plan 8.3.1.2.2.2 under the Site Chanactenzation Plan Geobvdrology Program) was
approved for implementation. Wrote requirements letter requesting space for the Field
Operauons Center.

Planned Activities Compliets the job package and dniling start for the UZ-16.

Prenminarv [lata—iio Mot Reterence
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February 1902

WBS 1.2.3.2.1.1.1 Mineralogy, Petrology, and Rock Chemistry of Transport Pathways 1

Objective

Activities and
Accomplishmaents

Planned Activities

Problem Aress

Milestones

The purpose of this activity is to define the imporunt muoersiogic and georbeaucal
vanabies aiong fracture and rock-matnix transport patbways at Yucca Mounwun, 1o suppont
of performance assessment and to cvaluate the impact of repository construcuon on natural
waste-transport berriers.

Participated in internal audit 3-21 February.

Fracture minenalogy efforts focused on wnung 2 draft of journal aricle on fracture-hniog
manganese miserals at Yucca Moununa (Milestone 3123).

D. Broxtwon guided a field tnp to Busted Butte at the Nevada Test Site on 28 Februarv at
which be presented information about 3 database of suneniogic, chemucal. and petmgraphic
informanon that might be used for locaung adits at Busted Butte and other surtace siles
around Yucca Mountain. ’

To obtain additional informatuon about mineralogy of rocks and fractures at deplhs greater
than 200 feet beiow the water table, participaats in the surface-based tesing plan bave been
asked to deepen target deptbs {or several future SD, UZ. and WT boles.

Cuttings from dnil hole USW H-§ were anaiyzed by quanutauve x-ray diffraction {XRDy
methods. The results of these studies will extenc vur knowledge of munerai distnbutions
bencath the nontbwestern part of the expioraticn block at Yucca Mounuia.

Dunng the next few months we will (1) continue analysis of Mn-oxide {racture fillings 1n
the Crater Flat and Paintbrush tuffs to determune their distnbution and factors controlling
thst distribution: (2) complete paper on Mn-oxides for publication in a refereed journal:
(3) continue analysts of calcites 10 understand transport and precipitation mechamsms: and
14) determune quanttstive muneralogy from XRD dats tor Milestone 3137

A new microdiffractometer (purchased for another programy) is expected to amve next
month and will be used 1o analyze many fracture-coating minerals that occur in smail
patches ratber than continuous coatings. As soon as the journal arucle (3123) on Mn-oxudes
is completed. work will resume on fracture coatings 1n the Topopab Spning Member.

Nene

3120 _
29 May 1992
Calcue in the Upper Pawntbrush Tuff

35% compiete.

3123
2 March 1992

Mn Fraciure Munerais a: Yucca Mowtawn
LUndergoing extensive revision.

Continued on next page

Peruming~ Lizia—<io Mot Reterence
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Publications

Fevrwa , . o

3130
17 August 1992
Fracture Mineralogy of the Pawntbrush Tuff

3137

30 September 1992

Mineraiogy of Calico Huls for Adis Development
75% complete

D. Bish and S. Chipenn

Deecnon of Trace Clays and Clav Minerals Amounss of Eronue Using X-ray Powder
Diffraction: Erionue in Tuffs of Yucca Mounzain, Nevada, and Certral Turkey

Journal article. Clay and Clay Minerals

Publisbed.

D. E. Broxton
Chemical Changes Associated wih Zeoluizanon on the Tuffaceous Bed.r of Calico Hxlls at
Yucca Mounsain, Nevada s
Conference paper, Proceedings of the 7* Water-Rock Imteractions Symposwm, July 1992
Ia YMPO review. .

B. Carlos, D. Bisb, and S. Cbipen

Fracwure-Lining Manganese Oxide Minerals in a Suicic Tuff
Journal article, Chemucal Geology

Undergoing extensive revision.

G. D. Guthrie, D. L. Bish, and B. T. Mossmaa
Quantitative Analysis of Zeolite-Bearing Dusts Using the Rietveld Mezhod
Journal anicle, Submitied to Science

D. Vaniman, D. Bish, D. Broxton. B. Carlos, S. Chipera, and S. Levy
Mineralogy as @ Factor 1n Radicactive Waste Transport Through Pyrociastic Rocks at
Yucca Mountain, Nevada

Joumnal article, J. Geophs. Res.

Draft complete; may be revised for a different journal.

PQLmunerv Data—{06 Not Reference




. ,‘ ' February 1992

Objective

. Accomplisbments

Planned Acdviﬁu

Problem Aress

Milestone Progress

| ,WBS, 1.2.3.2.1.1.2 Mineralogic and Geochemicsl Alteration

The objective of this task is 10 charactenze past and present natunal alteration processes that
have affected the potential geologic reposilory and to predict future effects of nawnl and
repository-induced alteration.

G. WoldeGabriel completed mineral separations, weighing, and sampk packaging in
prepanation for K/Ar analysis at Case Western Reser = University in March and sent
samples to Case Westera Reserve for prepamatory degassing.

We received a new supply of Topopab Spring lower-vitrophyre c~re from the USGS, which
will be characterized and used for stcam-atmospbere expenments. Long-term zeolite hesting
experiments continued.

D. Vaniman processed root samples {rom Trench 14 io a low-temperature asher 10 obtaia
mineral residues. Mineralogy and chemistry of e residues will be determined in order to
constraia the role of roots in generating cakcite-silica depositi.

S. Levy is examined surface deposit samples for possible hydrotbermal onigin. They
include concretions, fault deposits, brecauas, fracture fillings, and altered tuffs.

Sevena| quality assurance procedures were revised.

S. Levy and B. Rundberg will examine outcrop sites of the Topopab Spring candidate bost
rock for possibie sources of fractured blocks 10 be used i1n laboratory studies. S. Levy will
work with USGS 10 map the decpened portion of Treach 14 and will revisit sample
collection sites to study surface alteration.

G. WoldeGabriel will travel to Case Western Reserve University to conduct K/Ar ansalyses
of secondary minenal separates from altered rocks ia the Yucca Mountain arca and otber
nearby locations.

None

3138
30 October 1992
Chemical Transport 11 Zeoluiwc Alteraron

3141
31 March 1992
Laminated Zone in Trench 14

3142

3 April 1992

K/Ar Dating c "lavs and Zeolites

Research continuing; new dnft in preparzuion.

3143

15 January 1992

Experimental Dehydration of Volcanu«c Glasses
Intenm draft complete.

Conrtnued on next page
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Publications

February 1992

G. WoldeGabricel, e1. al

Preliminary Assessmenz of Clinoptilolite K/ARr Resuits from Yucca Mountain, Nevada: a
Potensial High-Level Radioactive Waste Repository Site

Confereace paper, Proceedings of the 7* Water-Rock Inzeractions Symposium, July 1992
In YMPO review.

S. Levy and C. Naeser

Bedrock Breccias Along Fauit Zones near Yucca Mountatn, Nevada
Chapter in USGS Bulletin on Yucca Mountin studies

In USGS editorial review.

S. Levy

Natural Gels in the Yucca Mountain Area, Nevada, USA

Conference psper, European Materials Research Society Symposium
Approved by YMPO.

D. Vaaiman, D. Bish, and S. Chipenn
Dehydration and Rehydration of a Tuff Virophyre
Journal aniicle, J. Geophys. Res.

Interim dnaf complete.

D. Vanimaa, et. a!

Precipuanon of Caicite, Dolomite, Sepiolue, and Silica from Evaporated Carbonate and
Tuffaceous Waters of Southern Nevada

Conference paper, Proceedings of the 7™ Water-Rock interactions Symposwum, July 1992
In YMPO review.

Prelimenary Data—0 No¢ Reference
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February 1992
WBS 1.2.3.2.1.2 Stability of Minerals and Gases

Objective The objective of this activity is to produce 2 model for past and future mioeral altenation in
Yuccs Moustin. The model is intended 1 explain the narunal minera) evoludon resulting
from the trapsformation of meustable mineral assemblages to more stable assemblages and

the effects of a repository empiacement.

Acﬁwﬁa and This activity has beea defcmrd.“
-Accomplishments

Vreaminary [ at@ 10 Yot Kterence
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wBS 1.2.3.2.5 Postclosure Tectonics

Objective

Activities and
Accomplishments

The objective of these volcanism studics is (o deterrine the bazards of future volcanic
activities with respect to siting 3 high-ievel radicacuve waste repository at Yucca Mouoawsin.

We evaluated the K-Ar and 40As/39Ar database for the Lathrop Wells voicanic center and
found that both dsta sets are positively skewed, with meaa larger than median. Both data
sets also conmin outliers that are greater than 1.5 times the inlerquantile range. Removing
the outlicrs reduces, but does not eliminate, the positive skewness; including the outliers
greatly modifies the weighted mean and associated error. Regression plots of the 40AL/39As
data have influential cases that control the slope and y-intercept of the regression phots; they
should be examined for errors or suitability to the dats set.

A poster session was prepared for the Waste92 meeting in Tucson next moath. We bave
developed tables showing the recurrence rate of volcanic vents and the probability of
repository disruption, using 3 range of aiternative models for both atnbutes. Mean vaiues of
tbe two-part probebility of Pr(E2 given E1)Pe(E1l) where E1 is the recurrence rate and E2is
the disruption probability are iess than 10° per year. A formal conservative value of the
two-part probebility bas not been established. However, if the probebility of E3 (Pr(E3} is
Jess than 1, volcanism cannot be judged as a significant licensing issue based oa the cnternia
established in 40 CFR 191, Appendix B.

Aerial pbotographs and digitized data for volcanic centers were ordered through EG&G.
A talk on vokcanism was presented 1o 3 Nevada legisiative group.
Volcanism siaff panticipated in the DOE'HQ and M&C .ours of Yucaa Mountain.

We revised a deuiled technical procedure, DP-60S, “Preparation of §owdcrs from rock.
cinder and ash samples.”

We obtained and processed digitized data on the locatons of basaltic volcaruc vents 1n the
San Francisco volcanic field using data from Tanaka ez al (1986). We found that the field
has a vent deasity of about 1.1 vents per square kilometer.

Work in Progress. We completed the first draft of Study Plan 8.3.1.8.1.2, and 1t 1s bemng
processed for internal technical review.

We began an issue resolution report oa the nsk of voicausm: we are wnung 3a
introduction. that acscnibes the history ~f voicaasm in the Yucca Mountan.

We began a statistical < aalvsis of trace-element geochemucal dawa for the Latbrop Wells
volcanic center. We are evaluating the data for use to discnnunate ficld unus establisbed
from mapping and trenching actvity.

We began to revise Test Plan Package 91-32 to include construction of test pits mn the Cima
volcanic {ield.

Contunued on next page
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Planned Activities

Problem Aress

Milestones

We bave started compiling the geologic literature and examining (-2 geologic seing of
Quatersary basaltic volcanic vents in the southern Grest Basin. These invesugations are
concerned with dike emplacement mechanisms, dike onicatations relative to surface fauits
and vent locations relative to topographic features (valleys, range fronts, range intenors).
Topographic and geologic maps uceded for this work bave been idennfied and ordered.

We will begin tmﬁéhjng at the Cima Volanic Field (permission bas already been obtained
from the Burcau of Land Management) and Lathrop Wells Volcamc Field next month
Trenching at the Lathrop Wells center and the Cima volcanic field will aiso begin neXt
month.

We are evaluating feld-study sites to test development chrosology methods. Possible sites
are tbe SP Crater in the San Fraocisco Voicanic Field and the Tabernacle Flow in Utah.

None

3174

8 Japuary 1992

Effects of Magmanc Dusruption on the Reposuory (Study Plan 8.3.1.8.1.2. RD)
First draft s complete.

307
September | 992, expected completion Apnl 1992
Status of Geochronology Studies at the Lathrop Weils Volcanc Ceruer

3129
10 July 1992, expecied compietion Apnl 1992
Geochemustry of Lathrop Wells Eruplive Sequences

3034
10 September 1992
Report on Magma System Dynamucs

3035
10 September 1992, -xpected compietion April 1992
Effects of Stromboitan Eruption

3109
30 September {992
Report of Subsurface £ffects

Continued on nex: page

Fop srminary | cata—( 0 Not Reterence



Publications

February 1992

311t
30 September 1992
Preliminary Geologic Mappung of Volcanic Ceruers

3164
30 September 1992
Progress Report on Thermoluminescence

B. M. Crowe et al

Lathrop Weils Volcanic Center: Status of Field and Geological Studies

Confereace paper, Amencaa Nuclear Society Intermational High-Level Radioactive Waste
Msanagement Conference, Las Vegas, NV, April 1992

In YMPO review.

B. M. Crowe et al

Recurrence Models of Volcanic Everts: Applicanons io Volcanic Risk Assessment
Conference paper, Amenican Nuclear Society Internationsl High-Level Radioactive Waste
Management Conference, Las Vegas, NV, Apnl 1992

In YMPO review.

F. V. Perry and B. M. Crowe

Geochemical Evidence for Waning Magnetism and Polycyclic Volcansm ar Crater Flat,
Nevada

Conference paper. American Nuclear Scciety Internauonsi High-Level Radicactive Waste
Management Conference, Las Vegas, NV, Apnl 1992

In YMPO review.

G. A. Valentine, B. M. Crowe, and F. V. Perry

Physical Processes and Effects of Magnetism in the Yucca Mountain Region

Conference paper, Amencan Nuclear Society Intemauonal High-Level Radioactive Waste
Management Coaference, Las Vegas, NV, Apnl 1992

Approved by YMPO.

S. G. Wells, er al

Multiple Eruptive Events at Small Volume Basaitic Centers: Evidence From the Cuma and
Crater Flat Volcarc Fields

Journal anticie

in prepanation.
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February 1992

WBS 1.2.3.3.1.2.2 Water Movement Tracer Tests

Objective The objective of the water movement tracer tests is 10 obiin measurements of chlornne
isotope distnbutions 10 belp quantify the percolation of precipitation in the unsaturated zone.
Activities and 1. Fabryka-Martin collected 66 surface-soil samples from locations within the conceptusl
Accomplishments Perimeter Drift Boundary (PDB). The sampies, collected along 2 transect-spaced about
- 300 m apart, are to be analyzed for chioride/bromide (CUBr) ratios as part of an effort to
assess the spatial variability of the meteoric CVBr natio. This mtio is imporiant as aa
indicator of the exieat 10 which meteoric chioride bas mixed with rock chloride i the rock
samples collected during drilling. to complete this set, approximately 24 more surface-soil
sampies will be collected from within the PDB on future field trips. Ninety ream-bit cutting
samples collected from the first 2 of 12 neutron-sccess boreholes were received by the
subcontractor and logged in. The collection of cuttings was completed for the third and
fourth boles of this set and was begun on the fifth bole.

J. Fabryka-Martia presented guidelines for the coliection of samples for the Water
Movement Test task during drilling of UZ-16 and described other types of sampling
activities planned for this study to Drilling Support Division staff at it YMP field office.

J. Fabryka-Martin made a presentation, “Proposed Sampling Program for the Water
Movement Test: Who, What, When, Where, Why,” to the Hydrology Integnation Task
Force. Its purpose was to make other YMP participants aware of the study’s sampliing L
program and to idestify possible places for coordinating field sampling efforts. As a result :
of discussion following tbe talk, she arranged to collect soil profiles from pins to be EREN
excavated under the auspices of a USGS study in Midway Valley next month. Analytical
work by Hydro Geo Chem focussed on defining precision and bias in the determination of
chloride and bromide and revising tbe draft dewiled technical procedure for ion
chromatographic analysis accordingly.

Review commeats on a detailed technical procedure (DP) for determining buik density were
addressed, and the DP is in the approvsl process.

Planned Activities Complete additioral DPs: process cuttiogs samples from necutron-access boreholes: process
USGS water samples; coiecs s samples from Yucca Mountain area.

Milestone Progress 3191
Procedure for Chlorine-36 Analvsus of Unsamsrated Zone Sampies
30 September 1992
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February 1992

WBS 1.2.3.3.1.2.5 Diffusion Tests in the ESF

Objective

Activities and
Accomplishments

Milestone Progress

The objective of this task is o determune in suwu the extent o which the nonsorbing tracers
diffuse into the water-filled pores of the Topopah Spnng welded umt.

No significant activity in this study.

No level II milestones are planned this fiscal year.
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February 1992

NBS 1.2.3.3.1.3.1 Site Saturated Zone Ground-Water Flow System
(Reactive Tracer Testing)

Objective Experiments will be conducted at the C-Well complex (boles UE2S C#1, UE2S C#2, and
UE2S C#3) and other wells ia the vicinity of Yucca Mountain using reactive tracers 0
characterize retardation and transport properties at a larger scale than curreauy used in
laboratory cxpenments.

Activities and Software Qualification. Review comments of two software basclines are being processed:
Accomplishrments the software design document for the FRACNET application and the implementation
baseline for the SORBEQ application.

LiBr Sorption Studies. Error staustics have been compiled for the analyses of all dissoived
species being measured by ion chromatograpby. This requirement is specified by the
detailed technical procedure (DP) for ion chromatograph analysis.

Planned Activities Continue tbe effort to bring the computer codes FRACNET FEHMN, GZSOLVE, and
SORBEQ and other software into compliance with the SQAP. This consists of compiling
existing documentation on these codes and wnting any new material required by the SQAP.

Begin batch sorption expenments using lithium bromide.

Continue (0 develop techniques lo measure the concentrauon of polystyrene microspheres in

solution.
Problem Areas . None
Publications W. L. Polzer, W. L. M. G. Rao, H. R. Fuentes, and R. J. Beckman

Thermodynamicaily Derwved Relanonshups Between the Modified Langmutr [sotherm and
Experumensal Parameters

Journal article, Envronmental Science and Technoiogy

Undergotng revision.

B. A. Robinson

FRACNET-Fracrure Network Model for Water Fiow and Soiute Transport
LA-senes report

{n prepantion.

B. A. Robinson

SORBEQ-A One-Dumenswnai Mode! ior Sunulaung Coiumn Transport Experiments
LA-senes repont

In prepanation.

Connnued on next page
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3188
16 January 1992
Documentation for SORBEQ

3194
1 April 1992
Batch Sorption Experiments with Lithium

T112
22 June 1992
Final Documeruation for FEFIMN

3196
27 July 1992
FRACNET Documentaiion

February 1902

.
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February 1902
WBS 1.2.3.4.1.1 Groundwater Chemistry Modael

Objective The goal of this investigation 1s to provide conceptual and mathematical models of the
groundwater chemistry at Yucca Mououin. These models will explain the present
groundwater compositions in relation o inleractons of minerals and groundwater and will be
used to predict groundwater compositions as a result of snticipated anu unsnucipated

eavironments.
Activities and A paper, “Water-rock interactions and the pH stability of groundwaters from Yucca
Accomplishments Mountain, Nevada,” is sull in YMPO review. The paper describes composinonal snalyses of

water samples from the tuff aquifer at Yucca Mountain and carbooate water from UE
2Sp#1, which were used in a modeling study of pH stability.

Modeling evaporation of different Yucca Mouniain waters and waters from the surrounding
area continued. A paper, “Precipitation of caiaite, dolomute, sepiolite, and siuica from
evaponsted carbonate and tuffaceous waters of southern Nevada,” by D. Vanimaa, M.
Ebinger, D. Bish, and S. Chipera is still in YMPO review.

M. Ebinger atended a Geocbemucal Modeling short course sponsored by the USGS.

QA Activities. No additional progress to report on the IMOU berween LLNL and Los
Alamos. [MOU 1 1 review 1n Las Veras.

Planned Activities Track Study Plan 83.13.1.1 dunng YMPC review.

USGS collaboration will continue. Dissolved gas compositions (¢.g., fugacities of CO.g and
0.g) from exsting and new waler-able weils will be used to determine Eh conditions
independently of Pt electrode measurements. The gas composition data will also be used in
funther pH buffenng capacity modehing and for refined modeis of the ovenail ground-water
chenustry.

Continue suppant of QA efforts. Continue trcking IMOU menuoned above.

Problem Aress None
Milestones 006
31 March 1992

Eh and pH Buffering Cupacuv

3415
30 Sepiember 1992

Lenter Report: Most Active Groundaater ¢ demusiry

Comginued on nex! page



Publications M. Ebinger
Water-Rock [nieractions and the pH Stabdity of Groundwaters from Yucca Mouwmain,

Nevada
Conference paper, Proceedings of the 7* Water-Rock Interactions Symposium. July 1992
In YMPO Review.

D. Vaniman, D. Bish, M. Ebinger, S. Chipen

Precipiation of Calcite, Dolomue, Sepiolite, and Silica from Evaporated Carbonate and
Tuffaceous Waters of Southern Nevada

Conference papet, Proceedings of the 7 Waser-Rock Imteractions Sympaswm, July 1992

In YMPO Review.

3
3,
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February 1992
WBS 1.2.3.4.1.2.1 and 1.2.3.4.1.2.3 Batch Sorption 1dies and Sorption Models

Objective The objecnve of this task is to provide sorp ... _oefTicients for elements of interest ©
predict adionuclide movements from the repository L. the accessible eavironment.

Activities and The expenments to evaluate the effects of crushing on the sorption coeflicients obtuined by

Accomplishrsents batch techniques have been compieted. We are awailing mineralogic analyses 0 properly
interpret the data. Surface-ares determinations have been completed on approximately 3/4 of
the samples.

Tesung of the atomic-force microscope continued. This instrument will ultimstely be used
10 image substrates before and after sorption reactions that wvolve the tmportant
radionuclides. It will also be used 10 chanactenze tbe detailed textures of Yucca Mountain
tuffs at the nanometer scale.

We began to conduct experiments in conjunction with the Stanford contract. This work sll
focus on the dependence of solution composition {i.c.. ground waters) on sorpuon
coefTicients for ummium and neptunium op severl pure mineral pbases.

Planned Activities Continue study of radionuclide sorpuon on pure mineral phases. Complete Study Plan
revisions.

Milestone Progress 2009
20 February 1992
Varation of Waser-Rock Rano Sorpnon Coefficierus on Zeoiuic Tuff

3212
30 September 1992
Progress Report oa Single Mineral Experumerus

Publications A. Meijer
A Strategy for the Derivasion and Use of Sorption Coeffictents in Performance Assessment
Calcutanons for the Yucca Mounsain Sue
Conference proceedings, Proceedings of a Workshop on Sorption, Los Alamos. New
Mexico, 11-12 September 1990.
In preparation.
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February 1992

WBS 1.2.3.4.1.2.2 Blological Sorption and Transport S

Objective The purpose of this research is to determine whether microbial activity can influence the
movement of plutonium in raff. Because fluids are used extensively in the explonat. 3 of
locations for a nuclear repository, those micro-organisms capable of utilizing drilling Juids
as growth substrates are of special interest.

Activities and A paper, “Preliminary Evidence of Sideropbore/Plutonium Complexation,” submitied to
Accomplishments Applied and Environmenwal Microbiology in May 1991, was revised and resubmitted.

Work was begun on Milestones 3080, “Chelation,” and 3092, “Colloida) Agglomention.”
A preproposal “Biodegradation: Vadose Zooe Columa Studies™ was prepared and sent to
DOE Headquarters. A study of microbial activity, as affected by vadose-zone coanditions in

soil columns was presented. Resuilts would be spplied 1o YMP studies.

Planned Activities Continue plutonium K expernments.

Continue colloidal agglomeration expenments.

Problem Areas None

Milestone Progress 3080
30 September 1992
Report on Chelation
In prepanstion.

3092

30 September 1992

Report on Colloidal Agglomeration
In preparation.

3176

30 September 1992

Procedure for Determunasion of Formation Constants
In progress.

un

30 September 1992

Procedure for Determination of Effects on Coilowdal Agglomerarnon
In prepanation.

Publications L. R. Hersman, D. E. Hobart, and T. W. Newton
Prelimunary Evidence of Siderophore: Plutonuum Complexation
Journal article, Journai of Applied and Emrommental Microbeology
Resubmunted.
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February 1992

WBS 1.2.3.4.1.3 Radionuclide Retardation by Precipitation Processes

Objective

Activities and
Accomplishmeats

The objectuive of the solubility determination sk is 1o determine the solubiliues and
speciation of important waste elements under conditions charactensuc of the repository and
along flow paths from the repository tnto the accessible eavironment.

The Study Plan is being revised in response to DOE comments; the revision should be
complete by 15 August.

Speciation Studies. We prepared new Pu(TV) colloid and Pu(VI) stock solunons and
conunued efforts to produce a stable Np(V) stock solution (10* M in Np at pH=8.5) in J-13
water for the Sorption Task, 1.2.3.4.1.2.1/3. High-purity americtum-243 was ordered from
ORNL for nuclear magnetic resonance (NMR) studies, and synthesis on acumde ro‘el
complexes continued.

We used new Pu(TV) stock solution to produce single crystais of the seven| Pu(IV)-EDTA
complexes that have been shown 1o exist in the system. Our initial] atempts failed because
of competition for colloid formation; however, we subsequently discovered that an excess of
EDTA was competitive with colioid formation and observed a color change {rom red/brown
10 yellow with increasing pH, consistent with our observations from UV-VIS-NIR
expenments. We also observed that beating of Pu(TV) in the presence of EDTA resuis in
reduction to Pu(l) under certain conditions. Our anempts 1o grow single crystals of
Pu(IV)-EDTA compiexes look promusing. We plaa to characterize these speaies by single
crysial x-nay diffracuon.

We continued 1o determioe the speciation and stability quotients of actinyl carbonate
complexes via solution NMR as this technique provides a species-sensitive probe for
uncquivocally unravelling molecular structure and solution dynamics ia these complicated
actinide carbonate sysiems. The dynamic behavior of ligand exchange berween free and
coordinated carbonate on actinyl carbonate complexes of Pu(VT) was examuned by 13-C
NMR line-broadening techniques. Scoping expeniments were performed for Am(V1) under
the same conditions, and these constitute the first direct observation of the Am(VT)
carbonate species by NMR techaiques. Eyring analysis provided average acuvation
parameters of 38 Ki/M for the enthalpy of activation and -60 J/K for the entropy of
activatioa for the plutonyl triscarbonate system at 295K. Our activation parameters agree
with Stout, Sullivan, and Cboppin for the urany! and oepruny! triscarbonate systems. but
disagree with Brucher, Glaser, and Toth for uranium. The origin of the discrepancy berween
activation parameters for uranium are not clear. With the exception of the data of Brucber
et al., tbe enthalpies of activation for each system are relatively small and postuve, while
the entropies are large and negative. The negative entropy values suggest a highly ordered
transition state, and similar parameters have been reported for the acid-catalyzed aquation
of bidentate carbonate complexes. The rate-determining step in the aquation reaction
mechanism involves protonation of the carbonate ligand, which opens a chelate nng formed
by one of the bidentate carbonaies attached to the ceatral metal ion. This is foilowed by
rapid dissociation of the monodentate bicarbonate species. Stout, Choppin. and Sullivan
proposed an analogous mechamism, which is also supported by our new data. In this
mechanism. tbe addition of carbonate or bicarbonste (acid-catalyzed pathway) forms an
intermediate stage in which four carbonates are bound, two in 3 monodentate manner. and
such a transition state is expected lo be highly ordered. Protonation of this complex is
followed by a rapid dissociation of bicarbonate and the reforming of a3 metai-oxvgen bond
by one of the monodenale carbonate ligands.

Contnued on next page
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Additional NMR ligand-cxchange studies of actiny(VT) carbonate complexes are required
before the intimate mechanism of carbooate exchange can be more accurately described. Ve
have examined tbe variable tempersmure 13-C NMR of the plutony | carbonate system at six
different carbonate concentrations, but the line broadening was such that only rwo of these
samples were suitable for actusl pulsed NMR T2 measurement. It has been suggested that

l the effect of field inbomogeneity on such broad lines will be negligible and a sandard
approximation sbould be applicable providing that the NMR lines are lorentzisn. Therefore,
we anticipate that we will be able to exmct T2 values from lorentzian line fits on the two
samples for which we bave experimentally determined T2. If, as saticipsted, there is litle

- ' difference in the T2 data, then rate consiants a3 a function of carbonste concentration can be
extracted from tbe six experimental spectra already collected. We aiso plan to examine the
rate constants as 3 function of pH ia order to probe the proposed acid-catalyzed mechanism.
With these two studies completed, we can make more informed judgements concerning the
intimate mechanism of carbopate self-exchange for the #py0,(’CO,),*complex.

Experimental work on the PAS sysiem continues to focus on the Pu(IV) carbonate systems.
Specifically, we continue to map-out speciation boundaries as a function of both pH and
total carbonate (j.e. combined bicarbonate sad carbonate anion) concentrations. To explore
tbe different peak intensitics found as bicarbonate concentration is varied, we have reccody
used 250 aM Pu(TV) samples to complement the 1.0 uM samples used last month. The Pu
solubility in J-13 water is >250 oM, so the new samples should not lose intensity because
of Pu precipitation. The peaks bave been found to be in the same ratios as in the 1.0 uM
samples, implying aa intrinsically weaker intensity at lower bicarbonate conceatrations of 3
siower relaxation time resulting in jower PAS intensity. This latter possibility may suggest
possible plutonium clustering. Because our signal 10 noise is still excellent at 250-aM Pu
concentration, we are presently trying o extend out work w0 25-nM Pu concentration.
Weak interference from water/bicarbonate becomes important compared to tbe weak Pu
signal at 25 nM, but initial results are encounnging. However, several days accumulation
seems 10 be required to achieve a believable signal (signal 1o poise natio of at least 2).
Nonetheless, this would be a significant advance and would allow swdies to be done 10
neutral pH’s at eavironmentally relevant concentrations.

Solubility Studies. The neptunium (Np) solubility experiments have reached steady-saic.
We are unsure why the last two assays in the pH~ 7 expeniment show a change in
copceatration, but we are looking into possible causes. Uniil an answer is found. this
experiment will continue and more assays will be taken. UV/visible absorption-
spectropbotometry studies of the Np experiments bave been performed to determmune the
solution species, and the results are being worked up now. We will begin the
undersaturation experiments soon, starting with Np at pH 6, then with pH 8.5 because these
two oversaturation experiments bave already reached steady-state for some time. The three
plutonium solubility experiments have also reached sicady-state, and we plan to perform
oxidation-state separations to determine the Pu species present. After this. undersaturauon
experiments with the Pu solids will begin.

Conzinued on next page
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The Ande'«squbilily experiments require much more work. The low Am solubility in
UE25p#1 at 60°C leads 10 assays with very low count nates. Np and Pu samples usuaily
have enough activify so that results can be obained with relstively short couating times.
The irregular approach o equilibrium plos for the Am experiments are probably caused by
the relative concentration inaccuracy because of insufficient counting times and the lack of
consideration of the low-level counter background. To avoid exua long counting times for
the gamma-puise beight analysis of each sample, we tried to use alphs liquid-scintillation -
counting because of its high efficiency. We found, bowever, that this method will not work
for the following reason: Am/Nd has a very low solubility in UE25p#1, while 3'Np the
daughter of *'Am, bas a ratber high solubility relstive to Am/Nd. Even though the daughter
impurity is very smail in the initial stock solution, we bave eariched the Am/Nd/UE2S5p#1
solution with >'Np 10 3 significant degree with regard 10 gross aipha activity. Liquid-
scintillstion counting does not have the resolution to distinguish between these alpbas, and ok
is., therefore, unsuitable for this situation. We must now perform low-level ganma puise foy
beight analysis of all Am/Nd samples, which necessitates the use of very long counting
times as well as periodic background counts.

The problems we experienced with our personal computer multichannel analyzers have been
corrected. and low-ievel gamma-pulse beight analysis of Am/Nd assays bas begun, including
the assays from the second filtration expenment. .
Regarding the Lawrence Berkeley Laboratory (LBL) QA effort, we compieted 2 dnft
detailed technical procedure (DP), “Openting and Calibrating the Mettler HO6T Analytical
Balance,” WS-LBL-DP-14, R0. Work continued on the draft DP, “Concentration
Determination of Soluble Radionuclides from Data Provided by the Low Eaergy Gamma
Couating System,” TWS-LBL-DP-01, RO.

Meetings Attended or Planned. D. Clark prescated a seminar oo Am and Pu carbonate
speciation probed by 13-C NMR at Lawrence Berkeley Laboratory (LBL) on 30 January.

D. Hobart and P. Palmer met with H. Nitsche at LBL on 13 February along with 1. Triay
and A Mitchell of WBS 1.2.3.4.1.4 to discus the solubility of Np(V) and problems 1n
preparing stock solutions at Los Alamos for sorption experiments. Experimental differences
in CO, pressures were identified as a possible problem (aititude difference between LBL at
Sea Level and Los Alamos at 7,000 ft) and are now being investigated. D. Hobart met with
G. Seaborg, Associate Director of LBL. and N. Edelstein o discuss actinide research and D..
Hoffmaa, Director of the GTS-Institute for Transactinium Science (ITS), and L. Gatrousis,” -
Deputy Director LLNL. to discuss potential Los Alamos collz bonations with the [TS.

Problems Probiems with the gamma counters werc solved by re-instailing the old system until
bardware problems can be corrected. The Am/Nd assays have bad long counting times
because of low solubility of these elements in UE2Sp#1 water. In the future, we plan to use
liquid scantillation counting for the assays, which will reduce assay tme for Am/Nd o ten
minutes.

Planned Work Efforts in all above mentioned arezs will continue.
Milestone Progress 031

30 September 1992
Speciation Measuremernus

Continued on next page
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Publications

February 1992

3329 ¢

30 Sepember 1992
Report on Neptunium, Plutonium, and Americium Solubility Experiments from
Oversaturanon

3330
1S5 January 1993, (asticipated early completion)
Evaluation of Alternative Distribution Schemes in PAS

. M. Combes, C. ]. Chisholm-Brause, G. E. Brown, Jr., G. A. Parks, S. D. Connadsos, P.

G. Eller, 1. R. Triay,

D. E. Hobart, and A. Meijer,

EXAFS Spectroscopic Study of Neprunium(V) Sorption at the a-FeOOH/Water [nterface
Joumal amicle, Environmerual Science and Technology.

In press.

L. E. Hersman, P. D. Paimer, and D. E. Hcha=, Preliminary Evidence of a
Silerophore/Plutonium Complex

Jouma) srticle, Journal of Applied and Er  nmental Microbiology
Undergoing revision.

H. Nitscbe. R. C. Gamti, E. M. Sundifer, S C. Lee, A. Miller, T. Prussin,

R. S. Deinbsmmer, H. Maurer, K. Becraft, S. Leung, and S. A. Carpenter

Measured Solubilities and Specianons of Neptumum, Plutorium, and Americium in o
Tvpical Groundwater (1-13) from the Yucca Mountain Region

LA-senes repon

la prepanation.

C. D. Tait, D. E. Mormis, J. M. Berg and W. H. Woodruff
Evaluanion of Alternative Derection Schemes in Photoacousuc Spectroscopy
[n prepanation.

C. D. Tait. D. E. Moms, S. A. Ekberg, P. D. Paimer, and J. M. Berg

Plutomum Carbonate Spectation Changes with pH

Absmict, Amencan Chemycal Sociery Nationa} Meeting, Sap Francisco, Califorua, Apnl
1992

la YMPO review.

Clark, et.al

Carbonate Complexation of Pu(lV)
LA-series report

In prepaninon.

Repont

Molecular Models for Actinude Specianon
Submitted 5/30/91.

Intemal technical review completed.

H. Nische

The Importance of Transuranwm Solids in Solubility Studies for Nuclear Waste Reposuories

Conference paper, European Matenails Society Meeung
In YMPO Review.
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WBS 1.2.3.4.1.4 Radionuclide Retardation by Dispersive, Diffusive, and
Advective Processes

Objective The objectives of this task are to determine the rate of radionuclide movement aiong the
poteatial flow paths to the accessible environment and to examine the effect of diffusion,
. adsorption. dispersion, anion exclusion, sorption kinctics, and colloid movements in the flow
geometries and hydrologic conditions expected 10 exist aiong the flow path to the accessibie
cavironment in the scenarios used for performance assessment.
Activities and Suff continued the study of the transport behavior of radiopuclides as a function of
Accomplishments mioeralogy. The most likely reasons for the discrepancies between batch sorption
coefficients and sorption coefficients obtained via column experiments (reported .o Mey
1991) are pscudocolloid formation, precipitation, slow speciation kineucs, or siow mass-
tansfer kinetics. Staff completed stability experiments with czprunium (Np) solutions of the
type used for the column transport experiments.

Staff designed and completed a Np stability expesiment in collaboration with P. Palmer and
D. Hobart of WBS 1.2.3.4.1.3, (speciation studies). P. Palmer prepared a Np stock soiution
with 2 molarity of 1 x 103, cbecked it spectrometrically, and found the Np o be Np(V).

R. Lopez prepared two Np solutions with a molarity of 1 x 10 (from Palmer’s Np stock
solution). One solution was prepared in J-13 water and the second ina 1 x 10" M sodium
bicarbonate solution (made with distilled water). After the 1 x 10°° M Np solutions (in J-13
and 1 x 10* M sodium bicarbonate) were prepared, aliquots of these solutions were filiered.
All solutions had a pH of approximately 8.0. No addition of NaOH was necessary for pH
adjustment, and the filtered and unfiltered Np solutions were mounitored by liquid-
scintillation counting for 25 days. The unfiltered solutions were sable for 25 days, with a
deviation from tbe average Np activity measured of +/- 2%. The fitered solutions appeared
1o increase in Np concentration (up to 4%); the reason for this is the in-growth of
protacunium that appears ia the liquid scintillation counting region, moustored for Np.

P. Palmer momitored the unfiltered and filtered 1 x 10 M Np solutions spectrometncally:
be reports spectrs consisting of a neprunyl peak and a peak for the carbonato-Np complex
(which agrees with the specistion data reported by H. Nitsche).

Conseguently, it appears tbat the Np precipitation reported in the last two monthly reports
was caused by the addition of NaOH when the pH was adjusted (dunng tbe preparation of
Np solutions in J-13). The NaOH apparently converns some of the bicarbonate in the J-13
water to carbonate (causing precipitation of Np). The specistion and dvnamic transport tasks
bave agreed on the opumal method for stable Np solutions preparation.

P Paimer and D. Hobart of the speciation task and [. Triay and A. Mitcbell of this task met
with H. Nitsche to discuss several aspects of YMP Np work. Previous assumptions bad been
that conditions for Nitsche's solubility work at pH of 8.5 are similar to conditions
cncountered at Los Alamos (under atmospberic conditions). This is probably 2 reasonable
assumption: however, the partial pressure of CO,at Los Alamos is 2.48 x 10~ aumospheres
and. the parntial pressure of CO, used by H. Nitscbe for bis pH 8.5 solubility work is 5.73 x
10* atmospberes and this difference will affect the distnbution of Np species in solunon.
However, our bypothesis is that this diference won't affect tbe Np sorption bebavior

Continued on next page
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10 a significant extent. The spectra that H. Nitscbe has collected for NpinJ-13 ata pHof
8.5 agrees well with Palmer’s spectra for Np in J-13 under atmospberic conditions at Los
Alamos. Paimer, Mitcbell, and Trisy aiso discussed 1his poteatial probiem with C. Bruton
and B. Viani (st LLNL), and their assumptioa appears 1o be consisteat with previous
alculations performed by C. Brutos oa Np specistion and solubility in J-13.

Upoa return to Los Alamos, solubility task stafl (Hobart and Palmer), dysamic transport
sk suff (Triay, Lopez, and Mitchell) and an expert ia actinide chemistry (T. Newton)
discussed the direction that this combined Np work should follow. The decision was made
for speciation pessonncl (With the assisance of T. Newtoa) to begin developing signal-
avenging UV/VIS spectrometric techaiques 1o determine Np speciation in solutions down to
the micromolar level. This effort will require development work that will be extremely
useful to the radionuclide transport work at Los Alamos. -

PARRTI

1. Triay, A. Mitcbell and P. Rogers (of WBS 1.2.3.4.1.2.1/3) will coordinate sorption and
transport experiments ihat integrate tbe knowiedge of solutioa speciation (Je:einined by tbe
solubility task) and the interaction of Np with solid pbases. The interaction among the LBL
(Nitscbe), LLNL (Viani and Bruton), and Los Alamoe sta(f was very productive. This type
of integrated approach will allow us 10 describe the interaction of Np with Yucca Mouauin
tuffs (which is needed for performance-assessment calculations).

Staff began Np transport work using crushed-uff columns made from G4-1530 and G4-275
and coocentrated oa oblaining sharp breakihroughs for tritium elutions in order to determioe
the pbysical psrameters of the columns. :

Staff of the dynamic-transport column experiments and diffusion tasks met with P. Adams
of Sandia National Laboratory to develop a format for input of all our dynamic transport
and diffusion data 1o the SEPDB.

A detailed technical procedure (DP) to study radionuclide diffusive bebavior using tufl
- wafers was implemented. The DP for the study of radionuclide diffusion bebavior using
- diffusion cells was reviewed and sent to the QAL .

M. Ott and R. Lopez antended the YMP oricotation.
1. Triay attended the Geochemistry Integration meeting at Las Vegag. NV.
Planned Activities Coatinue work described above.

Miléestone Progress 3040
30 Sepiember 1992
Kinetics of Sorption on Columns of Pure Minerals

044

31 August 1992

Letter Report on Assessment of Available Techniques for Unsawrated Column Transport
Experiments

In preparanion.

Continued on next page . .
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Publications

3027
31 March 1992
Report on Sorpnion by Batch and Column Techniques

I. R. Tray

Radionuciide Migration in uff under Diffusive Conditions

Conference Paper, Proceedings of the Migranion '91, Jerez de la Frontera, Spaw,
14-18 October 1991

In prepanation.

[. R. Triay, A J. Mitchell, and M. A. Ou

Radionuclide Migration Seudies for Validating Sorprion Data—FPast, Present, and Fusure
Conference paper, Proceedings of the Radionuclide Adsorption Workshop, Los Alamos,
NM, 11-12 September 1990

In prepantion.
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WBS 1.2.3.4.1.5.1 Retardation Sensitivity Analysis

Objective

Activities and
Accomplishments

Planned Activities

Milestone Progress

Publications

The objectives of this task are 1o construct a geochemical/geophysical model of Yucaa
Mountaia and to use thus model 1o examine the pbysical and chemical controls on
radionuclide transport along Oow paths to the accessibie environment.

A paper, “Three-Dimensional Simulations of Radionuclide Transport at Yucca Mountain,”
by K. Birdsell, K. Eggent, and B. Travis was prepared for publication wn a special issue of
Radioactive Waste and the Nuclear Fuei Cycle.

QA and Programmatic. Cenification of TRACRN continued. Code modifications 1o
incorporate memory management, as specified in SVA-6, were compieted with the
excepuon of the restart capability. The design phase of TRACRN has been subnutted to the
SCM for an in-process review. Severa} verification examples for TRACRN bave ocen
completed, and the user’'s manual was almost completed.

Suaff anended the Los AlLamos project orientation class.

3082
50 March 1992
Baseiine Documentation for TRACRN

K. Birdsell, K. Eggert, and B. Travss

Three-Dimisional Simulations of Radionuclide Transport at Yucca Mountain
Journal article, Special ssue of Radwacnve Waste Managemers and

The Nuclear Fuei Cycle

In prepanation.
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WBS 1.2.3.4.1.5.2 Demonstration of Applicability of Laboratory Data

Objective The purpose of this study is to design and cooduct expenments to cvaluate the applicability
of laboratory data and 10 test modeis used in the Radionuclide Transpont Prognm 10
determine far Seld radionuclide transport. Both intermediate- and ficld-scale expenments
and natural analogs will be assessed for their potential (o provide the required dama.

Activities and A meeting was beld with Lawrence Berkeley Laboratory (LBL) investigators 19 February to

Accomplishmeats discuss current expenmental design for testing radionuclide transport at Yucca Mounaw. [n
the meeting beid in January, ideas were proposed to use boreboles for both geophysical and
hvdrological measurements before sicove construction, and the February meeting expanded
furtber on this ides. The length scale between fast paths for the proposed tesung region at
Yucca Mountain is currently unknown but it is expected to be long. Detecting fast paths is
difficult, and one of the few tools that can be used particularly at 2 repository scale is
geophysics. To test this potential, geophysics will be an integrated component of the
radionuclide transport test proposed in this stay.

The revised design will initially expiore an area with two boreboles from the main dnft 1o
identify zones where fast flow may occur. If a zone is identified, then initial entry will be
made, and two borehoies perpendicular to tbe first ones will be dnlled. A suite of
geophysical, bydroiogical, and transport tests will be conducted in these boreholes. The
current assumption is that fass paths (most likely fractures or another discontinuity) can be
identified. Flow and transport response times on these paths are expected to be short (days
or weeks), and the lower alcove will provide a location for observing breakthrough.
Following the effort to charactenze and predict response of the zone through boreholes, the
upper alcove will be mined, and the two alcove experiment will be impiemented. Data
obtained from tbe boreboie phase of characterization can be used for model parameters to
predict response of test block berween alcoves thus providing data from anotber scaie for
model evaluation. :

A key to this proposed design is the geophysical methods that will be used to detect test
locations, and a prerequisite for impiementauon of this expenment will be 10 determine the
required data for the geopbysical methods. The feasitnlity will also be evaluated dunng the
carly pbases of test impiementation.

E. Springer was selected as tbe Los Alamos representative (o the [ntegrated Test Evajuation
(TTE); he attended the {irst meeung on 14 February. On 26 February he atended a second
meeting to discuss consolidation of test categories for further evaluauon

A Hydrology [ntegration Task Force (HITF) meeting was beld at Los Alamos on 6
February. Testing in the high-gradient area north of Yucca Mountain using an existing
borehole, G-2, was the major focus of the meeting; however, a decision on tlus was
pastponed until better cost esimates fot prepanng G-2 arc available. A workshop in
conjuncuon with the Geocherustry Working Group was discussed; a date will be set
following the Geocbermustry Core Team meeting tn February.

The SCPB change to break this study into four acuiviues was submutted 10 we - 2ct
Coatrol Branch (ollowing AP-06.1.

Corsinued on next page
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Plaoned Activities Continue 10 develop studv plan.

Travel 1o Lawrence Berkeley | - roratory to discuss field test design, schedule and resources
for this effort. This will bave :  atered into PACS.

Attend [TE meetings.
Problem Area None
Milestone Progress No FY91 milestones.

Publications E. P. Springer
The Use of Anthropogenic Analogues in Sie Characternizanon of Low-Level Radioactive
Waste Sites
Conference Paper, Proceedings of the 13 Annual DOE Low-Level Waste Managemeru
Conference, Atlanta, Georg:: :1 November 1991
In prepanation.

C. Woloshun

A Summary and Discussion of fis.rologwc Data from the Caiico Hills Nonwelded
Hydrogeologic Unu at Yucca Mowntain, Nevada

LA-series report

Received YMPO approval on 29 October 1991.

Accession numbers for references are being obtained.

k3 . T : .
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WBS 1.2.5 Regulatory and institutional

Objective The purpose of this sk is to coordinate the regulatory and insututional Project
requirements within the Los Alamos programmatic structure. The focus of this coordination
effort is on the integration of the technical work within the regulatory and stitutional
framework.

Study Plans Water Movement Test, R1 (8.3.1.2.2.2). RO bas been approved by DOE and the NRC. R1
has been approved by DOE but not the NRC. A revision incorporating NRC and Sate of
Nevads comments was submutted to the YMPO on 17 October 1991. We have not received
a response.

Diffusion Test in the Exploratory Studies Facility, R0 (3.3.1.2.2.5). A revision
incorporating DOE/HQ and Project Office commeats was subwutted o Dr. Dobson on 11
June 1991.

Testing of the C-Hole Sites With Resctive Tracers, R1 (8.3.12.3.1.7). Was issued by
DOE/HQ as a controlled documeant, and sent to the NRC oa 10 Apnl 1990. On 13 Jaauary
1992 we were requested by DOE to revise NRC commeants. We are in the process of doing
this.

Mineralogy, Petrology, aud Chemistry of Transport Pathways, R3 (8.3.13.2.1).
Accepted by the NRC on 20 August 1990. On 24 October 1991 we were asked 1o revise
study plan. On 27 January 1992 we submitted revised comments o T. Bjerstedt.

History of Mineralogy and Geochemical Alteration at Yucca Mountain, RO
(8.3.1.3.2.2). Project Office approved the study plaa oa 18 December * and submitted it
t0.the NRC oa 31 January 1992,

Kinetics snd Thermodynamics of Mineral Evolution and Coaceptuat Model of Mineral
Evolution, RO (8.3.1.3.3.2; 8.3.1.3.3.3). Comment resolution meeung for DOEHQ and
Project Office comments was beld on 14-15 March 1990; revision acuvity has been
deferred.

Sorption Studies and Sorption Modeling, R0 (8.3.1.3.4.1; 8.3.1.3.4.3). Comment
resolution meeting for DOE/HQ and Project Office commeuts was beld in February 1990:
revision 1S 10 Progress.

Biological Sorption and Transport, Rl (33.1.3.42). Revision, incorporating DOE'HQ and
Project Office comments, were submutted on 20 May 1991. Additionai revised text were
submutted on 28 August 1991. The comment resolution venfication was complew on 7
December 1991 and is in the process of being approved by the Project Office.

Dissolved Species Concentration Limits, and Colloid Formation and Stability, RO
(8.3.13.5.1; 83.1.3.5.2). Submutted to Project Office on 17 August 1990. Comments were
returae” to Los Alamos for 3 revision; that revision is in progress.

Dynamic Transport Coluran Experiments, RO (83.1.3.6.1). Comment resolution meeting
for DOE/HQ and Project Office comments was held on 28-30 August 1990; revision 1s 1
progress and is expected to be complete by March 1990,
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Diffusion, RO (8.3.1.3.6.2). Comment resolution meeting for DOE/HQ and Project Office
comments was beld on 28-30 August 1990: revision is in progress and is expected to be
complete by March 1990,

voves

Probability of Magmatic Disruption of the Repository, RO (8.3.1.8.1.1). This study plan
was approved by the Project Office oa |9 September 1990 and by the NRC 5 October
1991.

Physical Processes of Magmatisim and the Effects on the Repository, RO (8.3.1.8.1.2).
In prepantion, expected target date is 30 Msy 1992

G
. S

Charscterization of Voicanic Features, RO (8.3.1.8.5.1). Accepted by NRC on 4
September 1990,

Retardation Sensitivity Analysis, RO (83.1.3.7.1). A revision iscorpomating DOE'HQ and
Project Office comments was submitted on 18 June 1991. On 17 October additional
comments were received {rom SAIC, P. Cloke. We submutted revised comments to P. Cloke
on March 6, 1992

Ground Water Chemistry Modeling, RO (8.3.1.3.1.1). Submitted 1o Project Office on 15
March 1991.

et R
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WBS 1.2.6 Exploratory Studies Facility

Objective

Activities and
Accomplishments

Planned Activities

Problem Areas

Milestones

These Explonatory Studies Facility (ESF) tasks address the issues and wformaton nceds
associated with the ES besed charactenzation of Yucca Mounuin o determune the
suitability of permanently isolaung igh-ievel nuclesr waste from biospbere 10 2 geciogc
repository.

Initiated work on developing Tracers, Fluids and Materiats (TFM) management program
consistent with plan issued by Project (YM 91-23) prepared by Los Alamos. Developed
methodology 0 manage TFM. Held mecung at Las Vegas 1o brief parucipaots on use o
TFM at YMP. Continued 1o parucipaie in Test Integration (T1G) meetings and Sampie
Management Facility meetings. Prepare bnefings for weekly ESF management mecung on
Fridavs. Started activities to develop ESF-tesed sample requirements for laboratory tests
and developing test information for tests Lo be performed in north-portal ares.

Meetings. Met with parucipants regarding TFM. Participated in ESF replanmng meetings

and RSED-guided TIG mecungs. Aftended surtace-based dnlling and tesung meetings, and
Field Operations Center weekly meetings.

Coatinue to support meetings on management of water used dunng site charactenzauoa

Trstiate work to denufy adnunistrative procedures 1o be changed to manage TFM dunng the
sile charactenzauoan.

Implement strategy to gather TFM :nformation {rom pasticipants.
Develop design related information for tests 1o be performed in the launch chamber.

Continue to suppont iategration meetiags such as ESF design, TIG. SMF surface-based
testing and its 1nterface with ESF testung.

Continue o replan Los Alamos effort.

Develop interfaces for tesung and he ESF design.
Revise and update the PSAR. if required.

Prepare Title I Test Planmung Packages.

Develop new ne~works for ESF tesung.

None

None
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wWBS 1.2.6.8.4 Integrated Data System

Objective The integrated data sysiem (IDS) supports the Explonatory Studies Facility (ESF) test :
progrnam by providing & ceatnal facility 1o automatically measure and control aspects of the
ESF tests. The pnmary purposcs of the IDS are to assist the principal investigators (PI's) in:
acquiring high-quality test data in a uniform, controlled fashion and to transfer tbose dats
the PI's organizations for data management and analysis. i

‘.:_.‘_,_; Activities and This activity has been deferred.
- Accomplishments
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“WBS 1.2.9.1.2.4 Technical Software Management

Objective The purpose of this activity is to manage the development, implementation, and use of afl

. software employed on activities that will support a license spplication: to manage the
configurations of all software and computational dsta; and to provide wols and procedures
that support these activities.Technical software management continued o perform 1be quality
assunnce, configuration management, and engineering tasks that are required by the Los
-‘Alamos Software Qusality Assurance Plan for the Yucca Mountain Project

Activities and Software configuration management (SCM) saff reviewed software, both formal,
Accomplishmeants CCB-initiated reviews, and informal internal reviews of various baseline componeats of
applications cutreatly under development.

The DOCGEN application (October 1991 Monthly Report) continues = ~retotype
development.

The design of the command-line parser, which will eaable developers to easily define lega
command lines for their applications and obtain information from the Unix command line,
is almost compliete. This is the first application that incorporates a full, object-onented
analysis and design.

Processed two baseline submissions, stonng the submufted material in the centification
environment, generating the attendant SCM documentation, perfornung the physical and
functional configuration audits on each and genersting software review packets 0 suppont
CCB review of each. SCM sanctioned eight software appiications and updated the Compuxer
Program Library for each. Two CCB meetings were held 2t which six reviews were s
approved and two SCM Vanance Authorizations were issued.

Planned Activities Configuration Managemens:
* Continue management of submuited baselines and change requess

Softwar: Engineenng:

* Conti.ue work on the object-oniented design of the command line parser.

* Continue support of the scheduie update effort for the Project Control Section.
* Continue suppo:t of 'he SCM effor.

+ Continue techrucal support of the sofrware review process.
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wBS 1.2.9.1.4 Records Management

Objective The objective of this task is 10 manage records and documents related o the licensing of a
geologic repository for the yisposal of lugh-level radioactive waste by developing,
implemenuing, and mainta.ung a comprehensive, automated, and integrated wformation
management system.

Activities and The Records Processing Center rejected 9 records and accepted 238 records in February.
Accomplishments

The records procedure was revised, and QP-17.4, RO, and 17.5, RO,' were 1ssued on
28 February 1992.
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WBS 1.2.9.3 Quality Assurance

Objective The Quality Assurance (QA) Prognam supports Los Alamos Yucca Mouauin Site
} Chanctenzation Project participants and ensures that their efforts provide data and evidence
admussible for the repository-licensing process.

Acnvndq sad Software. Two software Configurstion Control Bosrd (CCB) meet_;x;igs were held (131
Accomplishments software change requests were submitied and 58 applications were approved). The process -
o approve commercial-grade sotware requests was sireamlined.

Grading. Los Alamos bas 33 approved grading packages and 1 package is in YMPO
review. S. Bolivar auended a grading workshop in Las Vegas.

Document Control Detailed techmcal procedure DP-609 “Balance Calibration”, and quality
adminustrative procedures QP-1.2, “Stop Work Tontrol™, QP-13, "Coaflict Resolution”;

QP- 8.2, “Identification and Control of Sampies™; QP-17.4, “Prepare Records”™; and
QP-175, “Process Records™; were issued.

Training. The new indoctrinauon class was attended by 25 YMP staff. R. Shay completed
the Project Office lead auditor course.

Program Development. Twenty QPs are in vanous stages of revision. Efforts to steam

line the QP process continued. The top ten QPs were priorilized, and a QP tracking
mechanism was introduced. The Los Alamos quality assurance organization s conducting sn
inlerual assessment of 1991 activities.

Deflciencies. Actions for CARs YMP-92-002 and 003 were compieted. SDR-597 was
closed by the Project Office. ’

Audits. The audit (AR 92-01) of EES-1 was compieted.

ﬁanm Activities Grading package and QP revisions will conunue. Uncompleted survey reports and the

Lj cnienon 18 audit report will be completed. The 1991 annual quality assurance progress

i report will be seat out for technical and editonal reviews, An indoctrnination <)»s: will be
offered in March. There wiil be an audit of EES-13/Las Vegas and associated subcontractor
activities (AR 9202.3,4.5) nex: month. The DOE will conduct a limited-scope audit of Los
Alamos activities in March. -~

Problem Areas The current software quality assurance plan is being examuned, and modifications wilj be
determined by budget constraints.

Publications S. L. Bolivar
The Los Alamos Natwonal Laborarory Yucca Mountain Site Characterzzation Project Qualisy
Program,
A Progress Repont for January 1, 1990 - December 31, 1991,
In internal review.
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SCLUBILITY WORKING 3SRCT?

RADICONUCLIZE

: Role ©f Working Grcup

a. Integrate the radionuclide solubility and speciat:icn
activities suUpporting the waste tackage and near-field act.v.t.es
o< =:NL and the far-field activities cf lLos Alanos.

[

This integration will allow Projecs Programmatlic changes such
Lad

as new design concepts to be easily incorperated in sTe and
performance activities. The meeting ¢cf <n worklnq group will
allow more effective ccmmunicaticn of technical cgress .0 the M?
as well as sharing kncwledge cf orzgress in *ad;:n clide research

cutside the YMP.

b. Function as a decisicn making bedy <2 dezermine zhe
radionuclide thermodynam:izc solub:ility and speciaticn daza =
submitted to the Project geochemical data base, GEMBCCHS.

This will provide a rtetter link tetween %=he data colleczizn
activities and data nanagement activities for this complicated
issue.

z. Process of Working Grcup for Evaluation of Data

GEMBCCHS is more than a data repository (%he da%ta tase is
interfaced with geochemical nodeling codes), and -“erefore, 1% nmust

continually be testad as new data is made available. Much of .neAgb

thermodynamic data comes from the literature. For example, in a
chosphate systam some nuclide phosphate species have been measured.
These litaerature data are included in the data base. New sata zn
Pu frcm Nitsche was included in a user's versicn of the data case.

Modeling done by Silva indicated a phosphate species snhculd form.
N¥o rphosphate species were observed by Nitsche. In Silva's
considered opinion, the moedeling results are unreasonable and &

suggests that the phosphate data in GEMBCCHS may be suspecz. He
telieves experiments should be carr:ed out to corroborate or reject
the literature data. This kind of modeling and evaluation is an
example of the kind of data base testing required.

Srnly users with thermodynamic knowledge of chemical systens
can kxnow when the model is producing reascnable or unreasonable
results; therefore, the testing and evaluation is conducted as pars
cf <the solubility/ speciation =zasks. The working group would
f2ncrion as a liaison between the scientific data gather:ing and the

data base management function for GEMBOCHS by providing evaluation

and acceptance of the data and a recommendation for inclusicn into
the data base.

The solubility/ spec lation task evaluates <he present data
tase and decides wheth testing is needed. Test problems are
defined and sensi:ivity studies are identified. The mncdeler
carries 2ut the work and provides the results <hrough written
report and presentaticn. The results are brsught %> the working
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group and evaluated. The working group decides 1f the data should
te added to the GIMBOCHS and, :f necessary, Whether cther dJdata
currently in the GEMBOCHS should be revisec cr deleted from the
data base as a result of the mcdel:ing.

Data gaps may be identified as a result of the mocdeling. The
solubility/speciation task decides whether sensitivity studies are
needed to determine if laboratory work should be initiated. If lab
work is necessary, the conduct of the work is evaluated against the
current work scope and pricritized. This change Is communicated %o
the working group so that necessary interfaces, ccntraints, or
problems are identified.

The process described is shown in the attached Ffigure. The
interface wizh the working group is shown. At cer%zain points,
interface with the working group would allcw the data gather:ing
tasks to tap expertise ocutside the existin work perfcrming
participant if necessary, and provide a vehicle fcr communicaticn

where clear overlap between the near- and far-fieid exist.

It is acknowledged that nembers cf tThe wWorking Jrcup Tay :te
called upon to provide fcormal review of Zdata tase submissicns
follcwing prescribed data management procedures. The working groug
is not envisioned to funct:ion as the review bcdy for the GEIMBCCHS
data base. The working group is not to be institutionalized :l.e.
management plans and procedures. The working group should be seen
as a virtual team of the formal Geochemistry Core Team and only ke
a tocl for integration, not the result of integration.
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RADIONUCLIDE SOLUBILITY WORKING GRCUP-FUNDING SUPPORT

1. ©Los Alamcs support requested of W8S 1.2.1.3.5

The working group is planning on meeting twice ais Fisc 1T
The neetings would be scheduled Ic 2 days. Lcs . acs
carticipation would consist of 6 staff present Ior the neet. ;5
Staff hours supporting the neetings= 222

Staff preparation hours = 32

Staf? post-meeting summary hours = 38

Additional hours-unanticipated effzrt = 50
Tctal = 3cQ

(Cost=~ FTE - cverhead) = $32K

Dave Morris will be the working group iead. His dutles .nclude:

a) preparaticn of meeting agenda

b) Conduct of zeeting
¢} Preparaticn cf sw mmary
4y identificat:.on cf any zilestcnes

- direc=ion cf effore of Wwork.ng Jrcup rarc:

2. LLNL supporﬁ

IINL will e involved in the working grcoup. Tunding suppert for
ITNL will be from cther W3S elements <or funds asscciated with

International Programs.
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This document has not received formal technical or policy review by Los Alamos National
Laboratory or by the Yucca Mountain Site Characterization Project. Data presented in this report
represent work progress and are not intended for release from the US Department of Energy.

This work was supported by the Yucca Mountain Site Characterization Project Office as part of
the Civilian Radioactive Waste Management Program. This Project is ma naged by the US
Department of Energy, Yucca Mountain Site Characterization Project.

This report uxs prepared as an account of work sponsored by an agency of the United States Gavernment, Neither The Regents of the
University of California, the United States Government nor any agency thereof, nor any of their emplowees make any uarranty,
express or implied, or assume any legal liabdity or responsibility for the accuracy, compieteness, or uscfulness of any information,
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LOS ALAMOS NATIONAL LABORATORY
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

Monthly Activity Report
March 1992

WBS 1.2.1 Systems

Objective The objective of this task is to integrate systems with the Geologic Repository Program, to
describe the Yucca Mountain Site Characterization Project Mined Geologic Disposal
System, and to evaluate the performance of the natural, engincered barrier, and total systems
for meeting regulatory standards.

Technical Data (WBS 1.2.1.3.5)

Activities and Staff attended a workshop on 26 March on the status of the Technical Data Base and the .
Accomplishments parameters for the Technica! Data Catalog. i

Suff submirted the Parameter Normalizauon List to principal investigators for review; they
will submit additions or deletions to the list.

Submitted data from tasks 1.2.3.4.1.2.2, 1.23.4.1.4.1, and 1.2.3.4.1.4.2 to the Automated
Tecbnical Data Tracking Svstem (ATDT).

Planned Activities Submut data irom B. Crowe, B. Carlos, and C. Hamngton to the ATDT.
Submit input to G. Heiland on the Parameter Normalization List.
Work on parameter screens for the Technical Database.
Work with P. Adams of Sandia National Laboratorv (SNL) to create tables for data 1o be
submirted to the Site Engmineening Propenty Database.
Caisson Experiment (WBS 1.2.1.4.6)

Activities and The limonmite was ground and will be shipped to Los Alamos early in Apnl. (The parucle
Accomplishments size fraction was finer than desired.)

The Wedron 510 silica sand was delivered to Los Alamos on 30 March.

A draft standard operating procedure (SOP) was completed and 1s in review.

Jonnnued on next page
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March 1992

Planpned Activities Travel 10 SNL to discuss the Jower-boundary condition with SNL staff.
Prepare the caisson for filling with sand.
Revise SOP as indicated by reviewers.
Write paper for special issue of Radioactive Waste Management.
Publications E. P. Springer and M. D. Siegel
An Integrated Intermediate-Scale Caisson Experiment to Validate Models of Fluid Flow and
Contaminant Transport in the Unsaturated Zone
Joumal anticle, Radioactive Waste Management and ihe Nuclear Fuel Cvcie - Special issue
on the Yucca Mountain Project
In prepanation.

Performance Assessment Calculational Support (WBS 1.2.1.4.7)

Activities and No activity to report.
Accomplishments

SRR
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March 1992

WBS 1.2.3.1 Site Management and Integration

Site Management (WBS 1.2.3.1.1)

Objective

Activities and
Accomplishments

Publications

The objective of this task is to manage and integrate site characterization activitics.

A poster, “Recent Developments in the Integrated Approach Toward Characteristics of
Radionuclide Transport, Yucca Mountain, NV,” was presented at the Waste Management
‘92 Symposium 4 March. :

NWTRB support staff was briefed on Los Alamos YMP Site Chamacterization Wo:k on
20 March.

Project orientation on site charactenization was presented on 13 March.
Planning began for a DOE'OCRWM team-building visit 1o Los Alamos.

J. A. Canepa

Strategy for Tesung the Applicability and Valulity of Radionuclide Transport Models for
Yucca Mountain, Nevada

Conference Paper, Migration *91, Jerez de la Frontera, Spain, [4-18 October 199]

In revision.

A. M. Simmons and J. A. Canepa

Recent Developments in the Integrated Approach Toward Characteristics of Radionuclide
Transport, Yucca Mountain, Nevada

Conference Paper, Waste Management ‘92 Symposium, 2-6 March 1992

In preparation.

Surface-Based Test Management and Integration (WBS 1.2.3.1.1))

Objective

Activities and
Accomplishments

The goal of this investigation is to provide coordination for Los Alamos surface-based test
planning package deveiopment.

No significant accomplishments this month.

Preimucm [ata—do Not Keference
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WBS 1.2.3.1 Site Management and Integration

Site Management (WBS 1.2.3.1.1)

Objective

Activities and
Accomplishments

Publications

The objective of this task is to manage and integrate site characterization activitics.

A poster, “Recent Developments in the Integrated Approach Toward Characteristics of
Radionuclide Transport, Yucca Mountain, NV,” was presented at the Waste Management
‘92 Symposium 4 March.

NWTRB support staff was bricfed on Los Alamos YMP Site Characterization Work on
20 March.

Project orientation on site characienzation was presented on 13 March.
Planning began for a DOE/OCRWM team-building visit to Los Alamos.

J. A. Canepa

Strategy for Testing the Applicability and Validity of Radionuclide Transport Models for
Yucca Mouniain, Nevada

Conference Paper, Migration 91, Jerez de la Frontera, Spain, 14-18 October 199!

In revision.

A. M. Simmons and J. A. Canepa

Recent Developments in the Integrated Approach Toward Characteristics of Radiwnuclide
Transport, Yucca Mountain, Nevada

Conference Paper, Waste Management "92 Svmposium, 2-6 March 1992

In preparation.

Surface-Based Test Management and Integration (WBS 1.2.3.1.1.)

Objective

Activities and
Accomplishments

The goal of this investigation is to provide coordination for Los Alamos surface-based test
planning package development.

No significant accomplishments this month.
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March 1992

WBS 1.2.3.2.1.1.1 Mineralogy, Petrology, and Rock Chemistry of Transport Pathways

Objective

"~ Activities and
Accomplishments

Planned Activities

Milestone Progress

Publications

The purpose of this activity is 1o define the important mincralogic and geochemical
vanables along fracture and rock-matrix transport pathways at Yucca Mountain, in support
of performance assessment and to evaluate the impact of repository construction on natural
wasie-transport barriers.

All staff trained to several revised quality and detailed technical procedures. All staff have
attended required Los Alamos YMP orientation training class.

The journal article on manganese minerals (milestone 3123), “Manganese Oxide Minenals in
a Fractured Silicic Tuff at Yucca Mountain, Nevada,” by B. Carlos, S. Chipera, D. Bish,
and S. Craven was submitted for internal technical review.

R. Luce of the NWTRB technical staff discussed mineralogy-petrology studies with staff
members.

The new INEL microdiffractometer arrived and assembly was begun.

Work for the next few months includes the following: (1) continued analysis of Mn-oxide
fracture fillings in the Crater Flat and Paintbrush tuffs to determine their distnibution and
factors controlling that distribution; (2) internal review of the paper on Mn-oxides: and
(3) continued analysis of calcites to understand transport and precipilation mechamsms.

3120

29 May 1992

Calcite in the Upper Paintbrush Tuff
40% complete.

3123

2 March 1992

Mn Fracture Minerals at Yucca Mountain
Undergoing extensive revision.

3130
17 August 1992
Fracture Mineralogy of the Pauibrush Tuff

3157

30 September 1992

Mneralogy of Calico Hills for Adit Development
85% complete.

D. E. Broxton

Chemical Changes Assocuted with Zeoiitizaton on the Tuffaceous Beds of Calico Hills at
Yucca Mountain, Nevada

Conference paper, Procecdings of the 7" Water-Rock Interactions Svmposwum, Julv 1992
Approved by YMPO.

Continued on next page .-
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B. Carlos, D. Bish, S. Chipera, and S. Craven
Fracture-Lining Manganese Oxide Minerals in a Silicic Tuff
Joumal anticle, Chemical Geology

Undergoing extensive revision.

G. D. Guthrie, D. L. Bish, and B. T. Mossman
Quantitative Analysis of Zeolise-Bearing Dusts Using the Rierveld Method
Joumal article, Submitted to Science

D. Vaniman, D. Bish, D. Broxton, B. Carlos, S. Chipera, and S. Levy

Mineralogy as a Factor in Rudioactive Waste Transport Through Pyroclastic Rocks at
Yucca Mountain, Nevada

Joumal arnticle, Journal of Geophysical Research

Draft complete; may be revised for a different journal.

Preiminan lata— o Noy Reterence
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WBS 1.2.3.2.1.1.2 Mineralogic and Geochemical Alteration

Objective The objective of this task is to characterize past and present natural alteration processes that
bave affected the potential geologic repository and to predict future etfects of natural and
repository-induced alteration.

Activities and G. WoldeGabriel performed K/Ar analysis on prepared samples at Case Western Reserve

Accomplishments University. His activities included repeat analyses of zeolite samples, along with some
zeolite-clay pairs for comparison, and analyses of alunite-bearing samples collecied in the
Calico Hills by B. Simonds, USGS.

D. Vaniman processed root sampies from Trench 14 in a low-temperature asher to obtain
mineral residues; some ashed samples were x-rayed.

S. Levy and B. Rundberg, along with B. Levich (DOE) and C. VanderGraff (AECL),
examined outcrop sites of the Topopab Spring at Busted Butte for fractured blocks suitable
for use in laboratory studies. S. Levy mapped the deepened portion of Trench 14 with

E. Taylor (USGS) and collected additional samples for analysis; she also revisited sample
collection sites at SE Yucca Mountain for 2 more detailed studv of possible bydrothermally
altered rocks exposed at the surface.

D. Bish attended an NRC-DOE technical exchange on repository thermal effects in
Albuquesrque.

New samples were ground up to provide matenal for long-term heating experiments.
Software for the mass spectrometer and thermogravimetrnic analyzer was updated; QA
documentation was submitted.

Planned Activities Characterization of new matenals for hvdrothermal expenments will continue, as will
ongoing analysis of Trench 14 and other samples. D. Vanuman and S. Levy will attend a
climate workshop at the USGS in Denver at which Vamuman will give a short presentation.

Problem Areas None

Milestone Progress 3138
30 QOctober 1992
Chenucal Transport in Zeoluic Alteration

3141
31 March 1992
Lamwnated Zone in Trench 14

3142

3 Apnl 1992

K'Ar Datng of Clays and Zeolites

Research continuing; new draft in preparation.

3143

15 Janvarv 1992

Experimental Dehvdration of Volcanic Glasses
Intenm dratt complete.

Conunued on next puge
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Publications

March 1092

G. WoldeGabriel, er. al.
Preliminary Assessmens of Clinoptiloiite KIAR Results from Yucca Mountain, Nevada: a
Potential High-Level Radiocactive Waste Repository Site

Conference paper, Proceedings of the 7* Water-Rock Interactions Svmposium, July 1992
Approved by YMPO,

S. Levy and C. Naeser

Bedrock Breccias Along Fault Zones near Yucca Mountain, Nevada
Chapter in USGS Bulletin on Yucca Mountain studies

In USGS editorial review.

D. Vaniman, D. Bish, and S. Chipera
Detydration and Rehydration of a Tuff Virrophyre
Joumal anicle, Journal of Geophysical Research
Interim draft complete.

D. Vaniman, et. af :
Precipuation of Calcite, Dolomite, Sepiolite, and Silica from Evaporated Carbonate and
Tuffaceous Waters of Southern Nevada

Conference paper, Proceedings of the 7* Water-Rock Ime}actwns Svmposium, Julvy 1992
Approved bv YMPO.
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WBS 1.2.3.2.1.2 Stability of Minerals and Gases

Objective The objective of this activity is to produce a model for past and future mineral alteration in
Yucca Mountain. The model is intended to explain the natural mineral evolution resuiting
from the transformation of metastable mineral assemblages to more stable assemblages and
the effects of a repository emplacement.

. Activities and This activity has been deferred.
- Accomplishments

Preamnary Data—iio Not Reference
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WBS 1.2.3.2.5 Postclosure Tectonics

Objective

Activities and

Accomplishments

The objective of these volcanism studies is to determine the bazards of future volcanic
activities with respect to siting a high-level radioactive wasic repository at Yucca Mountain.
A comment by Weils, Crowe, and McFadden on the paper by Turrin et.al., ““Ar/"Ar Age
of the Lathrop Weils Volcanic Center, Yucca Mountain, Nevada,” bas been accepted by
Science for publication. The comment summarizes alternative interpretations of the
radiometric ages for the Lathrop Weils Center.

An additional phase of trenching was completed at the Lathrop Wells Volcanic Center and
the “A” cone of the Cima Vclcanic Center. Five trenches were dug in the pyroclastic surge
unit, nonthwest of the Lathrop Wells cone. The exposures were described for soil, petrology,
and tephra studies, and sampies were collected. A fourth trench was excavated in eolian and
tephra deposits above the buried lava flow, north of the main conc; this section was also
described for soil studies, and samples were collected. Four soii pits were excavated in the
tephra-fail sheet, directly west of the main cone; these pits were sampled for petrology
studies, but there was insufficiert time to describe the soils and tephra sections. The pits
will be re-cxcavated and described in the next trenching phase. A total of 29 soil pits bave
been excavated at the Lalhrop Wells Volcanic Center.

A poster session tbat summarized the progress of volcanism studies for the Yucca Mountin
Site Charactenization Project was presented at the Waste Managcment *92 Conference in
Tucson, Arizons in March.

Paleomagnetic data have been obtained and analvzed for the Q.. Ql,. and buried lava flow
at the Lathrop Wells Volcanic Center.

An internal audit of the voicamism program began; 1t will compicted during the first week of

April.

Five samples were collected from surface clinker for the Ql, lava flow south of the main
cone. They will be used for *He cosmogenic dating of the lava flow. A sample was also
collected for dating using the U-Th disequilibrium method.

Greologic mapping and sampling for petrological studies continued for the 3.7 Ma centers in
Crater Flat. We found that the geometry of the major vent zones for these units are different
from the vounger basalt centers: the vents are elongate (north-south) along fissures marked
by accumulations of vent scona and local sites of lava that was ponded in vent craters.
Extrusive lava flows from these centers are of aa type and have sheet-like distnbutions.

The flows tend 10 be relatively thin (3-5 meters). These flow features are consistent with
higher magma effusion rates wien compared with the fiow features of the vounger basait
centers.

Isotope-dilution data were examined for Rb and Nd for units of the Lathrop Wells volcanic
center. The data strongly support the theory that the individual units were formed bv
different degrees of partial melting and represent temponaily and spatial}y distinct magmas,
which is consistent with 2 polycyclic classification of the center. We have begun to model
geochemical constraints of melt processes to evaluale the geochemical variations. We are
comparing the Lathrop Wells geochemical data set with geochemical data from established
monogenetic volcanic centers.

Continued or next page
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Planned Activities

Milestone Progress

S

We are inlerested in developing soms alternative methods to predict the probability of
magmatic disruption. Al this time we are considering two possibilities: using models of
deterministically chaotic systems and nonlinear forecasting. (Altbough forecasting may be of
limited value considering the small number of past volcanic events in the Yucca Mountain
region, it may be uscful for predicting events in the Lunar Crater and Cima volcanic fields.)

Work coatinued on the issue resolution repon for volcanism: we are writing introductory
sections on the history of volcanism in the Yucca Mounnain region.

Four talks on volcanism studies will be presented at the April High-Level Waste Conference
in Las Vegas in Apnl. (Sece section on publications.)

A ulk on the effects of volcanism on the Yucca Mountain Project will be preseated at
Arizona State University in April.

We will meet with the Performance Assessment Group and the M&O 1o discuss volcanism
studies.

3174

8 January 1992

Effects of Magmatiic Disruption on the Repository (Studv Plan 8.3.1 8.1.2. RD)
First draft complete.

3071
September 1992, expected compiction Apnl 1992
Status of Geochronology Studies ar the Lathrop Welis Volcanic Center

3129
10 July 1992, expected completion Apnl 1992
Geochemustry of Lathrop Wells Eruptive Sequences

3034
30 September 1992
Report on Magma System Dynamucs

3035
30 September 1992, expecied completion Apni 1992
Effects of Strombolian Eruption

3109
30 September 1992 ‘
Report of Subsurface Effects

Contmued on nex: page
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Publications

" Recurrence Models of Volcanic Events: Applications 1o Volcanic Risk Assessment

March 1992

3111
30 September 1992
Preliminary Geologic Mapping of Volcanic Centers

3164
30 September 1992
Progress Report on Thermoluminescence

B. M. Crowe, et.al.
Issue Resolution Report
In preparation.

B. M. Crowe, er al.

Lathrop Wells Volcanic Center: Status of Field and Geological Studies

Conference paper. American Nuclear Society International High-Level Radiocactive Waste
Management Conference, Las Vegas, NV, April 1992

Approved by YMPO.

B. M. Crowe, ef al.

Conference paper, American Nuclear Socicty Internanional High-Level Radioactive Waste
Management Conference, Las Vegas, NV, April 1992
Approved by YMPO.

F. V. Perry and B. M. Crowe

Geochemical Evidence for Waning Magnetism and Polycyclic Volcanism at Crater Flat,
Nevada

Conference paper, American Nuclear Society International High-Level Radioactive Waste
Management Conference, Las Vegas, NV, Apnl 1992

Approved by YMPO.

G. A. Valentine, B. M. Crowe, and F. V. Perry

Physical Processes and Effects of Magnetism wn the Yucca Mountain Region

Conference paper, American Nuclear Society International High-Level Radioactive Waste
Management Conference, Las Vegas, NV, Apnl 1992

Approved by YMPO.

S. G. Wells, ef al.

Muluple Eruptive Events at Smail Volume Basaliic Ceruers: Evidence From the Cima and
Crater Flat Volcamic Fields

Joumal article

In preparation.
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’ JVGICII 1992
'WBS 1.2.3.3.1.2.2

Objective

A‘ctivitiu and
Accomplishments

Planned Activities

Milestone Progress

Water-Movement Tracer Tests

The objective of the water movement tracer tests is t0 obtain measurements of chlorine
isotope distributions to belp quantify the percolation of precipitation in the unsaturaied zone.

Work this month focussed on collection of soil samples, taking advantage of sampling
opportunities provided by soil-trenching activities of other site-characterization studies in
Midway Vailey. J. Fabryka-Martin collected 4 soil profiles, consisting of 77 bulk samples,
to depths of 3 m, which will be analyzed for *Cl/Cl to estimate present-day infiltration
rates. An additional 81 samples from depths comresponding to those of the bulk samples
were analyzed for moisture content, and 16 additional deep-soil samples from 8 other soil
pits will be input 10 a database on the spatial variability of the pre-bomb meteoric *Cl/C}
ratio,

Collection of ream-bit cuttings from four additional ncutron-access boreholes (being drilled
for the USGS study, “Characterization of Unsatwrated-Zone Infiltration™) was completed.
J. Fabryka-Martin continued to support the test planning package and job package
development for UZ-16.

Two additional water samples from the Yucca Mountain arca (JF-3 and UE-29 UZ-N91)
were received from the USGS; they will be analyzed for CI/Br and *CL/C).

The subcontractor, Hydro Geo Chem, began processing the S USGS water samples and 12
ream-bit cutting samples from N54 and NS5 for *Cl analysis.

The subcontractor focussed on defining precision and bias in the determination of chloride
and bromide and revising the draft DP for ion chromatographic analysis accordingly.

Detailed procedurc LANL-INC-DP-96. RO, “Measurement of Bulk Density of Soil
Samples,” was distributed.

Complete additional DPs; process cuttings sampies from neutron-access boreholes: process
USGS water samplcs; collect soil samples from Yucca Mountain area.

3191
Procedure for Chiorine-36 Analysis of Unsaturated Zone Sampies
30 September 1992
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WBS 1.2.3.3.1.2.5 Diffusion Tests in the ESF

" Objective

Activities and
Accomplishments

Milestone Progress

The objective of this task is to determine in sifu the extent to which the nonsosbing tracers
diffuse into the water-filled pores of the Topopah Spring weided unit.

No significant activity in this study.

No level [I milestones are planned this {iscal year.

Fresminary (lata——"ie Mo Ketereng e




* Activities and
" Accomplishments

Planned Activities

Problem Areas

* Publications

WBS 1.2.3.3.1.3.1 Site Saturated Zone Ground-Water Flow System

-commenis are being addmscd

dmlved Species. bemg mcaumd by ion chromatograpky..A significant amoum o

(Reactive Tracer Testing)

Expenmems will be oonductcd at the C-Well complex (holes UEZS C#l UEZS C#Z, and
UE2S C#3) and other wells in the vicinity of Yucca Mountain using reactive tracers to
characterize retardation and transport properties at a larger scale than curreatly used in
laboratory experiments.

Software Certification. The requirements and design phases of lhe SORBEQ applidtidn
have been completed, and the final review of the implementation phase will ake place w
software that SORBEQ accesses is cenified.

The requirements review of the FEHMN application was completcd and lbe rcv:cw

The final iteration of the review of the cdftools application (tools for using the nelCDF
software more casily) is in process.

Lithiumm Bromide Studies. Error statistics have been compxlcd for the analyses ot‘ all
ion chromatograpby DP.

Continue the effort to bring the computer codes FRACNET, FEHMN, GZSOLVE, and

SORBEQ and other software into compliance with the SQAP. This consists of compiling
existing documentation on these codes and writing new material required by the SQAP
where necessary.

Begin baich sorption experiments using lithium bromide.

Continue developing techniques for measuring the concentration of polvsiyrene
microspheres in solution. ‘

None

W. L. Polzer, W. L., M. G. Rao, H. R. Fuentes, and R. J. Beckman
Thermodynamically Derived Relationships Between the Modified Langmuir lsomerm and
Experimental Parameters

Joumal aniicle, Environmental Science and Technology
Undergoing revision.

B. A. Robinson

FRACNET -Fracwure Network Model for Water Flow and Solute Tmnsport
LA-serics report

In preparation.

Cuontinued on next
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- 'B. A. Robinson’ »
- SORBEQ-A One-Dimensional Model for Simulating Column Transport Experiments
LA-series report

.In preparation.

B. A. Robinson -~

Joumal article
A Strategy for Validating a Conceptual Model for Radionuclide Migration in the Sawurated
" Zone Beneath Yucca Mounwain Radioactive Waste Management Journal special YMP Issue

~W. E. Polzer, E. H. Essington
“Joumal anticle : :
- The Use of Selectivity Coe]j" cients to Estimate Modified Langmuir lsotherm Parameters as a

"Function of Experimental Conditions :
Radioactive Waste Managemens Journal Special YMP Issue

16 January 1992
Documensation for SORBEQ

3194
- 1 April 1992
Batch Sorption Experiments with Lithium

ot
22 June 1992
Final Documentation for FEHMN

3196
27 July 1992
FRACNET Documentation
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WBS 1.2.3.4.1.1
Objective

Skl

Activities and
Accomplishments

Planned Activities

Problem Areas

Milestones Progress

Groundwater Chemistry Model

The goal of this investigation is to provide conceptual and mathematical models of the
groundwater chemistry at Yucca Mountain. These models will explain the present
groundwater composition in relation to interactions of minerals and groundwater and will be
used to predict groundwater composilions as a result of anticipated and unanticipated
environments. :

The Groundwater Chemistry Model Study Plan, RO, is currently in project review.

Two papers 1o be presented at the 7* Water-Rock Interactions Symposium in Park City,
Utah, in July were approved by YMPO. “Water-rock interactions and the pH stability of
ground waters from Yucca Mountain, Nevada™ by M. Ebinger discusses compositional
analyses of water samples from the tuff aquifer at Yucca Mountain and carbonate water
from UE-25p#1 that were used in a modeling study of pH stability. He found that mincral
dissolution and precipitation tended to produce smaller changes in pH than when no
minerals were allowed to form dunng the simulations. “Precipitation of calcite, dolomile,
sepiolite, and silica from evaporated carbonate and tuffaceous waters of southern Nevada”
by D. Vaniman, M. Ebinger, D. Bish, and S. Chipera discusses modeling resuits, which
were consistent with observations made on fracture matenal denved from Yucca Mountain.

Modeling evaporation of different Yucca Mountain waters and walers from the surrounding
area continued.

QA Activities. No additional progress to report on the IMOU between LLNL and Los
Alamos. IMOU is in review in Las Vegas.

Track Study Plan 83.1.3.1.1 dunng YMrO review.

USGS collaboration will continue. Dissoived gas compositions (e.g., fugacities of CO.g and
0O.g) from existing and new walter-table wells will be used to determine Eb conditions
independently of Pt electrode measurements. The gas-composition data will also be used in
further pH buffenng capacity modeling and for refined models of the overali groundwater
chemistry.

Coatinue support of QA efforts. Continue tracking IMOU mentioned above.
None

3006

31 Mav 1992

Eh and pH Buffering Capucun

3415

30 September 1992
Letter Report: Most Active Groundwarer “hemestry

Contintied on next page
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March 1992

" M. Ebinger

Water-Rock Interactions and the pH Stability of Ground waters from Yucca Mounsain,
Nevada

Conference paper, Proceedings of the 7 Warer-Rock Interactions Symposium, July 1992
Approved by YMPO.

D. Vaniman, D. Bish, M. Ebinger, S. Chipera

Precipitation of Calcite, Dolomite, Sepiolite, and Silica from Evaporated Carbonate and
Tuffaceous Waters of Southern Nevada -

Conference paper, Proceedings of the 2% Water-Rock Interactions Symposium, July 1992
Approved by YMPO.
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" March 1992

Objective

Milestone Progress

 WBS 1.2.3.4.1.2.1 and 1.2.3.4.1.2.3 Batch Sorption Studies and Sorption Models

The objective of this task is to provide sorplion coefficients for elements of interest to
predict radionuclide movements from the repository to the accessible environment.

P. Rogers fephccd A. Meijer as principal investigator for the sorption task. Appropriate QA
paperwork, equipment transfers, and responsibility transfer for laboratory space have been
compieted.

P. Rogers and L Triay participated in the lc¢hnial audit of the sorption task held 17 March.

An important priority of the new PI will be to improve communication and integration
between the sorption and dynamic transfer tasks. To this end, an extensive series of
experiments to measure the batch sorption coefficients of neptunium under varying .
conditions was planned jointly with 1. Triay of WBS 1.2.3.4.1.4. These experiments will
begin when the new sorption staff member, K. Kung, begins work in June. K. Birdsell has
also begun a series of calculations to test the applicability of tbe' minimum K, approach [
under various flow scenarios. Improved interaction with this task will provide valuvable
information on the validity of this approach for broad classes of radionuclides.

Over 80 x-ray diffraction (XRD) quantitative analyses, for samples used in experiments 1o
determine the effect of particle size on sorption, were received from D. Bish and

S. Chipena. The analyses provide imponant information for interpreting the results of those
experiments because ltheﬂg_ggzs%g?show that significant compositional changes were caused
by the extensive grinding and washing of tbe samples, which must be corrected before final
data interpretation. The precise content of hematite in these samples is important for '
comparing the results of neprunium batch sorption with column experiments carried out by
the dynamic transport task. D. Bish has agreed to try to improve the precision of bematite
analysis in two samples that currently are yielding results of 1 +/- 1% bematite.

Research at the atomic-force microscope (AFM) has been redirected 1o emphasize
experiments that are technologically feasible at this time. Previous work largeted oblaining
atomic-resolution AFM scans of bematite; bowever, researchers from Stanford, Berkeley,
and Switzerland bave indicated that they have not been successful in obtaining atomic- -
resolution scans of hematite, presumably because of the strong electrostatic field due 1o
Fe(IIl). These researchers also report problems similar (o those we have encountered in
prepaning smooth surfaces on hematite and bave suggested one promising alternative method.
for surface preparation, which we wiil try. We are currently looking into significant
alicrations of the experimental conditions under which we could scan hematite samples to
determune if improved resolution is possible as obtaining high-resolution scans of bematite
1S a prerequisite to studying sorption bebavior of this muneral. '

3009
20 February 1992
Variation of Water-Rock Ratio Sarpuon Coefficients on Zeolitic Ty

3212
30 September 1992
Progress Reporr on Single Minerai Experiments

Continued on next page
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Publications

March 1992

A. Meijer

A Strategy for the Derivation and Use of Sorption Coefficients in Performance Assessmens
Calculations for the Yucca Mountain Site

Conference proceedings, Proceedings of the DOE/(Yucca Mountain Site Characterization

Project Radionuclide Adsorption Workshop at Los Alamos National Laboratory September
11-12, 1990.

In preparation.
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- March 1992

: WBS',‘1.2.3.4.1.2.2 Biological Sorption and Transport

Objective

" Activities and
- Accomplishments

' Planned Activities
Problem Areas

~ Milestone Progress

- Publications

The purpose of this research is to determine whether microbial acuvity can influcnce the
movement of plutonium in tufl. Because {luids are used extensively in.the exploration of
iocations for a nuclear repository, those micro-organisms capable of utilizing drilling fluids
as growth substrates are of special interest.

Work continued on the characterization of the siderophore(s) pmduoctt*by“nﬁcm-organism
11c. Specilically, a bioassay of the siderophore, using cthylenediamine di(o-bydroxyphenyl)
acetic acid (EDDA) is being performed.

A review of the chelation chemistry of mineral dissolution literature was completed.

Work continued on writing Milestones 3080, Report on Chelation, and ‘3092, Report on
Colloidal Agglomeration.

Continue plutonium K, experiments.
Continue colloidal aggiomeration experiments.
None

3080

30 September 1992
Report on Chelation
In preparation.

3092

30 September 1992

Report on Collowdal Agglomeration
In preparation.

3176

30 September 1992

Procedure for Determination of Formarwon Constants
In progress.

377

30 September 1992

Procedure for Determunation of Effects on Collowdal Agglomeration
In prepanation.

L. R. Hersman, D. E. Hobart, and T. W. Newton

Preliminary Evidence of Siderophore/Plutoniurm Complexation
Joumal anticle, Journal of Applied and Environmentai Microbiology
Resubmitted.

Preliminary [lata—{}o Not Reference




March 1992

WBS 1.2.3.4.1.3 Radionuclide Retardation by Precipitation Processes

Objective The objective of the solubility determination task is to determine the solubsilities and
speciation of important waste elements under conditions characteristic of the repository and
along flow paths from the repository into the accessible environment.

Activities and The solubility task was audited on 17-18 March; no deficiencies were noted.
Accomplishments ‘

We continued to revise the studv plan, which should be complete by 15 August.

D. Morris participated in the Database Worksbop on 26 March in Los Alamos.

Milestone 3010, “Report on Measured Solubilities of Py, Am, and Np in J-13 Groundwater
from Oversatunation Conditions,” bas been revised and will be submitted 1o YMPO for
review,

Speciation Studies. Experimental work on the PAS system continues to focus on the
Pu(IV) carbonate systems. Specifically, we continue 10 map-out speciation boundaries as 2
function of both pH and total carbonate (i.c. combined bicarbonate and carbonate anion)
concentrations. We have extended our spectral range by repeating scans done previously R
with coumarin 480 laser (range 475 to 499 am) with coumarin 500 dye (490 to 534 nm). A
carbonate peak in this spectaal region makes interpretations from this range possible only for ©
dilute (bi)carbonate concentrations (<30 mM). Furthermore, we bave obtained data at
pH = 8.6 10 8.9 with [NaHCO,] = 0.4 M for a range of Pu(TV) concentrations from 500 to '~
25 nM, and the peak position does appear to change with concentration, with the lower
energy peak(s) guining importance at lower concentrations. This change underlines the ‘
importance of being able 1o probe at low-actinide concentration. Finally, we bave noted a
time-dependent effect on the spectra of dilute Pu(1V) samples, with more defined spectra .
appearing after the sample bas been sitting for at least several days. This kinetic effect is as
yet not understood, but it may be caused by an equilibration effect simular to that measured
by the LBL team from oversaturation.

We took delivery of the data acquisition system and software for the wavelength calibration
“Raman / emission spectrometer this month. This commercial-grade bardwareisoftware may
save one man-year of effort in software development and qualily assurance tme. The entire
system should be in operation in two months. '

An experiment was conducted on the Pu(TV) EDTA complexation to abserve speciation
changes in the pH range of 7 to 10. Preliminary analvsis indicates there are probably 3
specics present in this pH region; bowever, additional studies must be performed to
unequivocallv identify the species present.

Tuntinued on next page
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 March 1992

Planned Activities

Problem Areas

Milestone Progress

99

TN B e T R A S et L s e
TR :

Synthesis on model complexes continued, and line-width measurements made on Pu(VT) and
Am(V1) carbonate complexes indicate that ligand substitution foliows an associative
patbway for uranium through americium. Data reduction on 13-C NMR on the 242-Pu(V])
carbonale system suggested that a few more experiments are warranted to deduce the
intimate exchange mechanism. These results will be written up as a milestone report and
will be submitted to the Journal of the American Chemical Society. The letter report on
model complex studies is being converted to LA-series report format.

Solubility Studies. The solubility determinations for Np, Pu, and Am ia UE-25p#1 water
continue. The Np undersaturation experiment at pH 8.5 was started during the past reporting
period. Exactly 24 bours before stopping the oversaturation experiment, a fresh sample of
UE-25 water at 60°C was saturated with a CO/Ar mixture, and the sample from the
oversaturation experiment was centrifuged to isolate the Np solids. Smail portions of the
solids were retained for structural analysis, and the remaining portion was taken up in the
CO,-saturated solution. Samples from this experiment have now been taken at intervals of

3 bours, 1 day, and 6 days. Similar undersaturation experiments for Np at pH 6 and 7 will
begin this month.

A revision to Detailed Technical Procedure “X-ray Powder Diffraction by the DeBye-
Scherrer Method” (TWS-LBL-DP-03, R1), has been completed and forwarded to Los
Alamos for technical and quality assurance reviews.

Efforts in all above mentioned areas will continue.

Solubility task staff will attend the 203rd National Meeling of the American Chemical
Society, 5-10 April in San Francisco.

None

3031

30 September 1992

Plutonium(IV) and Plutonium(VI) Carbonate Speciation Studies by NMR and PAS
Spectroscopies

On schedule.

3329

30 September 1992

Report on Neptunium, Plutonium, and Americium Solubility Experiments in UE-25p#1 Water
from Oversaturation.

On schedule.

3330
Evaluation of Alternative Detection Schemes in Photoacoustic Spectroscopy
Early completion anticipated.

Letter Repont
Spectroscopic Studies of the Hydrolvsis of UC!, Spectral Effects of Ligand Exchange
In preparation.

Continued on next page
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March 1992

L. E. Hersman, P. D. Palmer, and D. E. Hoban,

Preliminary Evidence of a Siderophore/Plutonium Complex

Journal anticle, Journal of Applied and Environmental Microbiology
Undergoing revision.

H. Nitsche, R. C. Gatii, E. M. Standifer, S. C. Lee, A. Miller, T. Prussin,

R. S. Deinhammer, H. Maurer, K. BecraRt, S. Leung, and S. A. Carpenter

Measured Solubilities and Speciations of Neptunium, Plutonium, and Americium in a
Typical Groundwater (J-13) from the Yucca Mountain Region

LA-scries repont

In preparation.

C. D. Tait, D. E. Morris, J. M. Berg and W. H. Woodruff
Evaluation of Alternative Detection Schemes in Photoacoustic Spectroscopy
In preparation.

C. D. Tait, D. E. Morris, S. A. Ekberg, P. D. Palmer, and J. M. Berg

Plutonium Carbonate Speciation Changes with pH

Conference abstract, American Chemical Society National Meeting Program. April 1992
In YMPO review.

Repon

Molecular Models for Actinide Speciation
Submined 5/30/91.

Intemnal tecbnical review completed.

H. Nitsche o
The Importance of Transuranium Solids in Solubility Studies for Nuclear Waste Repositories
Conference paper, European Materials Society Meeting Program

Approved by YMPO.

D. L. Clark, D. E. Hobart, P. D. Palmer, J. C. Sullivan, and B. E. Stout Carbon-13 NMR
Characierization of Plutony}(V1) Aqueous Carbonate Complexes

Joumnal article, Journal of the American Chemical Society

In preparation.

D. E. Hobant, D. L. Clark, P. D. Palmer, J. C. Sullivar, and B. E. Stout
Carbon-13 NMR Characterization of Americyl(VI) Aqueous Carbonate Complexes
Joumal article, Inorganic Chemistry

In preparation.

D. L. Clark, C. D. Tait, D. E. Morris, D. E. Hobant, S. A. Ekberg. and P. D. Palmer
Plutonium(IV) and Plutonium(V1) Carbonate Speciation Studies by NMR and PAS
Spectroscoptes

LA-series repont

In preparation.

D. E. Morris and D. L. Clark
Spectroscopic Studies of the Hydrolysis of UC!, Spectral Effects of Ligand Exchange
LA-scries repon.
In preparation.
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- March 1992

WBS 1.2.34.1.4

" Objective

Activities and
Accomplishments

Radionuclide Retardation by Dispersive, Diffusive, and
Advective Processes

The objectives of this task are to determine the rate of radionuclide movement along the
potential flow paths 1o the accessible environment and to examine the effect of diffusion,
adsorption, dispersion, anion exclusion, sorption kinctics, and colloid movements in the flow
geometries and hydrologic conditions expected 1o cxist along the flow path to the accessible
environment in the scenarios used for perfformance assessmeat.

Staff participated in a3 one-week audit of the dynamic transport and diffusion studies.

I. Triay and A. Mitchell arranged for dynamic transport and diffusion staff to discuss their
transport studies with R. Luce of the NWTRB geochemistry staff.

Staff prepared a budget document stating the impact of level funding for fiscal year 1993 as
well the long-range impact of delaying work planned for FY93.

1. Triay panticipated in a technicai data workshop.

M. Ot briefed visitors at the Los Alamos exhibit at the March 1992 YMP open bouse.

Continued Neptunium (Np) transport work using crushed-tuff columns made from tuffs
G4-1530.3 and G4-275. To study Np transport, we must oblain sharp breakthroughs for
tritium clutions. Np is expected to sorb 10 trace minerals in the tuff, and this will tend to
broaden the elution curves; consequently, we must ensure that physical dispersion is not
responsible for the broadening.

The columns described in Table 1 below have been used for our transpont studies.

Table 1

Fig. No. Column#  Flow Rate Length Diameter Drv/Wet Weight
(mi/br) (mm)  (mm) (8

1 G4-15303A 03 254 95 17.8726.9

2 G4-15303B 03 254 95 1797271

3 G4-15303C 30 254 95 17.87269

4 G4-15303E 3.0 1000 1.7 16.7728.7

5 G4-15303F 30 1000 472 16.728.7

6 G4-275A 03 254 935 24.64/32.03

7 G4-2758 03 254 935 2453231

Figures 1-7 show the cumulative activity of tritiated water cluted through the columns ,
{A/A1) vs the cumulative volume cluted. All columns except G4-15303F were injected with .
S ml of tritiated water; an injection loop of 0.5 mi was used for column G4-15303F. We
are in the process of optimizing all possible parameters (including packing techniques) to
minimize elution broadening.

Continued cn next page
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March 1992

- Planned Actlvities

© Milestone Progress

' Publications

Continue work described above.

3040
30 Scptember 1992
Kinetics of Sorption on Columns of Pure Minerals

3044

31 August 1992

Letter Report on Assessment of Available Technigues for Unsaturaied Column Transport
Experiments

In preparation.

3027
31 March 1992
Report on Sorption by Baich and Column Techniques

I. R. Triay

Radionuclide Migration in Tuff under Diffusive Conditions

Coaference Paper, Proceedings of the Migration 91, Jerez de la Frontera. Spatn,
14-18 October 1991

In preparation.

L. R. Triay, A. J. Mitchell, and M. A. Ot
Radionuclide Migration Studies for Validating Sorption Data—¥Fast. Present, and Future

Conference paper, Proceedings of the DOE/Yucca Mounsain Sue Characterizanon Project ..,

Radionuclide Adsorption Workshop at Los Alamos National Laboratory September 11-12,
1990.
Submitted to YMPO.
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WBS 1.2.3.4.1.5.1 Retardation Sensitivity Analysis

Objective

* Activities and
Accomplishments

Planned Activities

Milestone Progress

Publications

March 1992

The objectives of this task are to construct a geochemical/geophysical model of Yucca
Mountain and 1o use this model to cxamine the physical and chemical controls on
radionuclide transport along flow paths to the assessabie environment.

Physical/Chemical Processes Affecting Transport. G. Zyvoloski and G. Valentine
attended a joint DOE/NRC mecting in Albuquerque, NM, on 18 March. The focus of the
mecting was modeling of heat and mass transfer in the unsaturated zone.

A paper cntitied “Three-Dimensional Simuiations of Radionuclide Transport at Yucca
Mountain” by K. Birdsell, K. Eggen, and B. Travis for the Special Issue of Radioactive
Waste Management and the Nuclear Fuel Cycle on the Yucca Mountain Project was sent to
YMPO for policy review.

Editorial cbanges to Milestone R746,“Sensitivity Analysis of Intcgrated Radionuclide e
Transport Based on a Three-Dimensional Geochemical/Geophysical Model,” by K. Birdsell,
K. Campbell. K. Eggent, and B. Travis were compieted. This report will be included in the
“Proceedings of the Radionuclide Adsorption Worksbop at Los Alamos Naticnal Laboratory
September, 1990.”

QA aond Programmatic. Certification of TRACRN continued. TRACRN review committee
comments on the Models and Metbods Specification were addressed. Prologues were written
for the include files, which were modified when memory management was added. The
design pbase will be resubmitted upon completion of these changes. ’

Verification of TRACRN continued. The vernfication runs were written up in botb the
venfication and validation plan and repon.

Staff participated in the DOE/SAIC YMP audit on 17-20 March. The audit team reviewed
software QA and notebooks, and both were rated satisfactory.

K. Birdsell attended the meeting on the status of the Software Quality Assurance Plan.

K. Eggent. G. Zyvoloski, and K. Birdsell discussed this task with R. Luce. a member of the
NWTRB.

Corrective actions were completed for DR-LANL-)188.
Staff will attend the Los Alamos YMP project cneatahion class.

3082
30 March 1992
Baseline Documentation for TRACRN

K. Birdsell. K. Eggert. and B. Travis

Three-Dimisional Simulations of Radionuclide Transport at Yucca Mountain
Joumnal article, Special issue of Ruadioactive Waste Manacement and

The Nuclear Fuel Cycle

Submitted 10 YMPO.
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* March 1992

'WBS 1.2.3.4.1.5.2 Demonstration of Applicability of Laboratory Data

' Objective

" Activities and
. Accomplishments

Planned Activities

.Problem Areas
Milestone Progress

l’ublica}ions

The purpose of this study is to design and conduct experiments to evaluate the applicability
of laboratory data and 1o test models used in the Radionuclide Transport Program to
determine far field radionuclide transport. Both intermediate- and field-scale expenments
and natural anajogues will be assessed for their potential to provide the required data.

A presentation was made on 4 March in Las Vegas by N. Cook and J. Wang of Lawrence
Berkeley Laboratory (LBL) on the potential of Rainier Mesa, panticulariy N and P Tunncls,
as an analogue for Yucca Mountain. This effort was completed by LBL under this task.
Cook and Wang pointed out many similarities and differences between Rarmer Mesa and
Yucca Mountain. They submitted a report for review,

A Hydrology Integration Task Force (HITF) telecon was held 4 March o discuss the
proposed joint meceting with the Geocbemisury Integration Team. A joint telecon, with

limited participation, was beld 13 March, and the group decided 1o pursuc fast flow paths at

an upcoming joint meeting. An agenda of the meeting was to be completed.

E. Springer participated in two Integrated Test Evaluation (TTE) meetings. The first meeting
was beid in Las Vegas on 12-13 March; the development of criteria and lest categories was
discussed. The sccond mecung was beid 19 March at Sandia National Labonatory; its topic
was the development of cnitena for the site-suitability column to distinguish tests.

Continue o develop studv plan.

Travel to LBL to discuss field test design, schedule and resources for this effort. This will
bave (o entered into PACS. Travel to Berkeley 1o brief YMPO personnel on the status of
this task.

Review LBL N and P Tunnels report. Attend ITE meetings.
None
No FY91 milestones.

E. P. Springer

The Use of Anthropogentc Aralogues in Site Characterization of Low-Level Rudioactive
Waste Sttes

Conference Paper, Proceedings of the 13* Annual DOE Low-Levei Waste Management
Conference, Atlanta, Georgia, 19-2 November 1991

In preparation.

C. Woloshun

A Summarv and Discussion of Hvdrologic Data from the Calico Hills Nonwelided
Hydrogeologic Unut ar Yucca Mountawin. Nevada

LA-senes report

Received YMPO approval on 29 October 1991.

Accession numbers for references are being oblained.

Continued on next page
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WBS 1.2.5 Regulatory and Institutional

Objective

Management and

Integration

Study Plans

The purpose of this task is to coordinate the regulatory and institutional Project

requirements within the Los Alamos programmatic structure. The focus [ this coordination
effort is on the integration of the technical work within the regulatory and institutional
famework.

Significant effort was made to put forth changes to the SCP Baseline. In particular, the
rock-vamish work to support volcanism, crosion, and neotectonic studies was identified
discretely. PACs changes were initiated. Work began to evaluate rock-vamish data in
support of the crosion issue resolution.

Water Movement Test, R (8.3.1.2.2.2). R1 bas been approved by DOE but not by NRC.
A revision incorporating NRC and State of Nevada comments was submitted to the YMPO =
on 17 October 1991.

Diffusion Test in the Exploratory Studies Facility, R0 (8.3.1.2.2.5). A revision

-incorporating DOE/HQ and Project Office comments was submitted to Dr. Dobson in

June 1991.

Testing of the C-Hole Sites With Reactive Tracers, R1 (8.3.1.2.3.1.7). In February 1990
DOE//HQ issued this study plan as a controlied document; it was then sent to the NRC l'or
comments. [n January 1992 we were requested by DOE to revise NRC comments. The

revision is in progress.

Ground Water Chemistry Modeling, RO (8.3.1.3.1.1). In March 1991 this study plan was
submitted 1o the project office for review .

Mineralogy, Petrology, and Chemistry of Transport Pathways, R3 (8.3.1.3.2.1). In
August 1990 the NRC approved the study plan. In October 1991 we were asked to revise
the study plan; in January 1992 we submitted revised comments to T. Bjerstedt.

History of Mineralogy and Geochemical Alteration at Yucca Mountain, RO
(8.3.1.3.2.2). The Project Office approved the studv pian in December 1991 and submitted it
to the NRC in January 1992 for comments.

Naturai Analogue Hydrothermal System in Tuff (8.3.1.33.1). This is an out-vear acuvity,

Kinetics and Thermodynamics of Mineral Evolution and Conceptual Model of Mineral
Evolution, R0 (8.3.1.3.3.2; 8.3.13.3.3). A comment resolution meeting for DOE/HQ and
Project Office comments was beld in March 1990; revision on this activity bas been

deferred because funds bave not been allocated.

Continued on next page ..
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Sorption Studies and Sdrption Modeling, RO (8.3.1.3.4.1; 8.3.1.3.4.3). A revision is in
progress.

Biological Sorption and Trassport, R1 (83.1.3.4.2). Revisions incorporating DOE/HQ and
Project Office comments were submitted in May 1991. Additional revised text were
submiited in August 1991.

Dissolved Species Concentration Limits, and Colloid Formation and Stability, RO
(8.3.13.5.1; 8.3.1.3.5.2). In November 1990 the project office submitted comments to Los
Alamos to revise; that revision is in progress.

Dynamic Transport Column Experiments, R0 (8.3.1.3.6.1). A comment resolution
meeting for DOE/HQ and Project Office comments was beld in August 1990; revisions are
in progress and are expected to be completed by April 1992.Diffusion, R0 (83.1.3.6.2). A
comment resolution meeting for DOE/HQ and Project Office comments was beld in August
1990; revisions are in progress and are expected to be completed by April 1992,

Retardation Sensitivity Analysis, RO (8.3.1.3.7.1). A revision incorporating DOE/HQ and
Project Office commeants was submitied in June 1991. In October additional comments were
received from SAIC, P. Cloke. The comments bave been addressed and were submitied to
the P. Cloke in March 1992.

Demonstration of the Applicability of Laboratory Data to Repository Transport
Calculations, R0 (8.3.1.3.7.2). This study plan is in preparation.

Gaseous Radiation Trans Calcites and Measures, (8.3.1.3.8.1). Funds bave not been
allocated.

Probability of Magmatic Disruption of the Repository, R0 (8.3.1.8.1.1). This study pian
was approved by the Project Office in September 1990 and by the NRC in October 1991.

Physical Processes of Magmatisim and the Effects on the Repository, R0 (8.3.1.8.1.2).
In preparation, expected target date is May 1992,

Characterization of Volcanic Features, R0 (3.3.1.8.5.1). Accepted by NRC in Sepiember
1990.

Preliminary Data—{}o Not Reference
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WBS 1.2.6 Exploratory Studies Facility

Objective

-

Activities and
Accomplishments

Planned Activities

Problem Areas

Milestone Progress

These Exploratory Studies Facility (ESF) tasks address the issues and information needs
associated with the ES-based characterization of Yucca Mountain to determine the
suitability of permanently isolating high-level nuclear waste from biospbere in 3 geologic
repository. .

Initiated work on developing Tracers, Fluids, and Materials (TFM).management program
consistent with plan issued by the Project (YM 91-23) prepared by Los Alamos. Supported
ED&D in developing briefing material for Prototype Test Facility. Developed and addressed
methodology to manage TFM. Reviewed APQs to ascentain best approach to capture TFM
10 be used at the Yucca Mountain. Continue to participate in Test Intcgration (TIG)
meetings and SMF meetings. Prepare bricfings for weekly ESF management meeting.
Started activities 10 develop ESF-based sample requirements for laboratory tests. Started
developing test information for tests to be performed in nonb-portal area. Deveioped a
comprebensive list of “To Be Determined” (TRD) items in Appendix B of the ESF Design
Requirements Document for the project office.

Implement strategy to gather TFM information from participants.

Continue to develop definitive design related information for tests 1o be performed in the
launch chamber. =

Continue o support integration meetings such as ESF design, TIG, SMF surface-based
testing and its interface with ESF testing.

Continue 10 replan Los Alamos effort.

Develop interfaces for testing and the ESF design.

Revise and update PSAR as required.

Prepare Title II Test Planning Packages.

Develop new networks for ESF testing.

Meet with CRWMS/M&O regarding the Integrated Data System for the ESF.

Participated in ESF replanning meetings, RSED guided TIG meetings, surface-based drilling‘
and tesung meetings, and Field Operations Center weekly meetings.

None

None

Preaminary Data—iio Not Reference




= March 1992

) WBS 1.2.6.8.4 Integrated Data System

Objective The integrated data system (IDS) supports the Exploratory Studies Facility (ESF) test

g o program by providing a central facility to automaticaily measure and control aspects of tbe
ESF tests. The primary purposes of the IDS are to assist the principal investigators (Pl's) in
acquiring high-quality test data in 2 yniform. coatroiled fashion anad to transfer those dawa to
the PI's organizations for data management and analvsis.

Activities and This activity bas been deferred.
Accomplishments

R : e nn o Prelimenary Data—0o Not Kelerence
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~ Objective

Activities and
Accomplishments

Masch 12

- WBS 1.2.9.1.2.4 Technical Software Management

The purpose of this activity is to manage the development, implementation, and use of all
software employed on activities that will support 2 license application; to manage the
configurations of all software and computational data; and to provide tools and procedures
that support these activities.Technical software management continued to perform the quhty i
assurance, configuration management, and cngincering tasks that are required by the Los b
Alamos Software Quality Assurance Plan for the Yucca Mountain Project.

Software configuration management (SCM) staff continuec to perform the quality assurance,
configuration management, and engineering tasks that are required by the Los Alamos’ '
Software Quality Assurance Plan (SQAP).

G. Cort participated in an all-day meeting called by the QALP on 9 March 1o determine
bow to modify the software quality assurance program in light of the recent budget cuts.
After a review of the existing SQAP with respect 1o DOE Order 1330.1c and the most
recent (draft) version of the QARD, the group agreed that no substantive changes sbould be
made to the existing SQAP. ,

SCM was audited by DOE from 17-19 March, and no findings were recorded. The auditor
and NRC obscrver expressed concerns about the viability of the SQAP after the existing
software quality assurance team leaves the Project (because of budget cuts) on 1 May.

G. Cort conducted two Labomory-wi;!e training sessions in software configuration
management.

The DOCGEN application continued ia prototype development. The design is almost

complete and should be implemented soon.

The command-line parser, which will cnable developers to easily define legal command
lines for their applications and obwain information from the Unix command line, is almost
complete. Little progress was made on this tool this month because of other more pressing
tasks.

Prototype development continues {or a set of reuse components for the SCM effort, Flle~Ltst
Utilities, which will aliow us to automaie many tasks. '

Support of the software review process continued in the form of inspections and review
commiltee participation. Support of the SCM effort continued.

G. Con, S. Donabue, and D. Hines produced a draft R1 version of the SQAP and its
procedures. The documents have been submitted for review.

Four SIRs were submilted 10 address some minor problems with the -
INTERFACE_TABLES application. The necessary changes have been incorporated into lhc
application, which bas been submitted for review.

Continued on next page :
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Planned Activities

SCM pmcssed four baseline subnnssnons, storing tbe submitted matcml in the centification
envuonmcnt, gencnnng tbe attendant SCM documenmzon. petfonnmg physml and .

" functional confi iguration audits on each, and gencrating softwate rc\ncw packets to suppdn
Conﬁgunuon Connol Board (CCB) review ot' each. SCM sncuoned twcnty-mnc softwan

" Computer Program Library. The remainder were system or acquired commercial software

applications for which there were no baselines. Two CCB meetings were beid at which ﬁire
reviews were approved and one SCM Vamnce Authorization was issued. -

Conﬁg\muon Management:

e Connnued managcment of submitted basclmcs and cluuge requests.

Soﬁware Engmeenng: e

* Continued work on the ob’ect-onemcd design of the command line parser
* Continued support of the schedule update effort for project coatrol section
* Continued suppont of the SCM cffornt

« Continued technical support of the software review process.




3 Aécomplish_unﬁ -

- The objective of this task is to manage records and documents related 1o the lnccnsmg of a

geolopc xeposmxy for the disposal of high-level radioactive waste by developing, ' .
:mplemeuing, and umnmnmg eomymhcnswe aulomalcd and mlcgmed ml’omauon

- mmgemcnt system.

‘Stop Work Order, SWP-LA-07, against LANL-YMP-QP-17.3, R1, Section 6.10, was lifted

4 March. Records beld in the RPC because the stop work order will be submitied to the’
CRF by 15 April. K. West and L. Sanders attended a records coordinators’ conference
hosted by DOE in Las Vegss, NV, on 4-5 March.

Thbe Records Processing Cenler rejected 10 records and accepted 62 records in March.

I’re!imi;ur_\' Data—bo Not Reference
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WBS 1.2.9.3 Quality Assurance

Objective

Activities and
Accomplishments

Manned Activities

Problem Areas

The Quality Assurance (QA) Program suppons Los Alamos Yucca Mounuin Site
Characterization Project participants and ensures that their efforts provide data and evidence
adoussible for the repository-licensing process.

Software. One software Configuration Control Board (CCB) meeting was held. Efforts 1o
process change requests continue.

Grading Reports. Los Alamos has 33 approved grading reports. A revised grading report
was accepied; one addilional revised report is in review at the Project Office.

Records/Document Control. Three detailed technical procedures (DP-66, DP 96, and DP
605) and quality administrative procedures QP 16.3, R1 (Deficiency Reports) and QP 3.23,
RO (Prepanation and Review of Technical Information Products and Study Plans) were
issued.

Training. The March indoctrination class was attended by 17 YMP personnel.

Program Development. Fifteen quality adminustrative procedures (QPs) are 1n various
stages of revision. A traveler identifying specific due dates is now used to streamline the
QP process.

Deficiencies. Actions to close CARs YMP-92-002 and 003 were accepted ind- verified t
the Project Office. Stop work order SWO-07 (against QP 17.3, Records Management) was
lified. Internal surveys SR-92-004 and SR-92-005 were conducted to determine the status o
stop work orders SWO-03 and SWO-02, respectively. Siop work order SWO-02 -
(Subcontractor Personnel Qualification) was subsequently lifted.

Audits. The audit report for EES-1 activities (LANL-AR-92-001) was approved and issucd.,
Intemal audits of EES-13/Las Vegas (LANL-AR-92-02), and subcontractors University of
New Mexico (LANL-AR-92-03), Ohio State University (LANL-AR-92-04), and University -
of Califomnia at Riverside (LANL-AR-92-05) are in process. The audit report for cnienon’
18 (LANL-AR-91-16) was approved and issued.

DOE conducted external audit YMP-92.012 of Los Alamos technical activities (cnitena 3, §,
6, 17. 19, 20). No CARs were issued. An internal survey, LANL-SR-92-001, was conducted
to venifv that no funther actions were needed 1o resolve a deficiency corrected durning the
audit. The audit team complimented investigators on their implementation of the notebook
procedure and software qualily assurance program.

QP revisions will continue and three 1991 survey reports will be completed. The 1991
quality assurance status report will be sent out for Laboratory editorial review. An
indoctrination class will be offered 1n April. The audus of EES-13/Las Vegas and associated
subcontractor activities {LANL-AR-92-023,4) will be completed. :

The current software qualily assurance plan is being cxamined. Modifications will be
determuned by budgel constraints.

Continued on next page
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" The Los Alamés Narioﬁéf Laboratory Yucca Mountain Site Characterization Projéct Quality
~ Program, ‘
. A Progress Report for January 1, 1990 - December 31, 1991.




g
(@]
g
&
(]
:
m
:




Lawrence Berkeley Laboratory
1 Cyclotron Road.  Berkeley. California 94720

{415} 486-4000 . FTS 451-4000

(510) 486-6509 + FTS 451-6509
Mailstop 70A-1150
Telefax (510) 486-5799 - FTS 451-5799

WBS 1.23.1.3.1
A: N/A
S-LBL03-92-01

E Dunng the reporting period, we continued working on the project “Detenmnanon of Solubilities

and Complcxanon of Waste Radionuclides Pertinent to Disposal at Yucca Mountam

Fig gum 1 2 and 3, the latest approach-to-equxhbnum plots for Np, Pu, and Am/Nd, mpecuveiy,’

are enclosed. Figure 1 shows that the neptunium solubility experiments have reached stcady-staxc.
We are umure why the last two assays in the pH 7 experiment show the changes in concentranon. |
"-'but wclarc lookmg nto possible causes. Until an answer is found this cxpenmem will contmue
. d, morc‘assays will be takcn UV/VIS absorption specxrophotomctry studies of the neprumum :
expenmcms have been performed to determine the solution species, and the rcsulvs arc bcmg
workcd:up now. We w:ll begm the undersaturanon experiments soon. We, wn]l start ‘with

N axva 6 lhen wuh pH 8.5 because these oversaturanon expenmems_’havc aueady

'cady state for some time.
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Dr. David E. Hob;m
Page 2
3392

Figure 2 shows that the three plutonium solubility experiments have also reached steady-state. We
are preparing to perform oxidation state separarions for the determination of plutonium species

present. After this, undersaturation experiments with the plutonium solids will begin.

Figure 3 shows that the Am/Nd solubility experiments require much more work. The low
americium solubility in UE2Sp#1 at 60° C leads to assays with very low count rates, Neptunium
and plutonium samples usually have enough actmty that multﬁ can be obtained with relatively
short counting times. The rather irregular approach-to-equilibrium plots for the americium
experiments are probably caused by the relative concentration inaccuracy due to 100 short counting
.ximes and. the noa-consideration of the low-level counter background. To avoid.extra long
counting times for the gamma pulse height analysis of each sample, we tried to use alpha liquid
scintllarion counting because of its high efficiency. We found, however, that this method will not
wark tor the following reason: Am/Nd has a very low solubility in UE25p#1, while 237Np, the
daughter of 2¢!Am, has a rather high solubility relative to Am/Nd. Even though *he daughter
impunty is very small in the initial stock solution, we have enriched the Am/Nd/UE25p#1 solution
with 2¥7Np to a signuficant degree with regard to gross alpha actvity. Liquid scinallation counung
does not have the resolution to distinguish between these alphas, and is, therefore, unsuitable for
this siuation.  We must now perform low-level gamma pulse height analysis of all AmyNd
samples, which necessitaies the use of very long counting times as well as penodic background

~ounts.

. The problems thar we expenenced with the new hardware for our personal computer muitichannet

- analyzers have been corrected. and low level gamma pulse height analysis of AmyNd assavs has

berun, including the assays from the second filtration experiment.
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Dr. David E. Hobart
Page 3
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Regarding our QA effort, we complc(cd a detailed technical procedure (draft) titled "Operatingand . -

Calibrating the Mettler H6T Analytical Balance,” TWS-LBL-DP-14, RO. We have included our -

draft for technical and quality assurance reviews. Would you please designate a technical reviewer

for the procedure. Terry Morgan will perform the quality assurance review, and he may suggest a
technical reviewer as well. We are continuing work on the draft detailed technical procedure,
“Concentration Determination of Soluble Radionuclides From Data Provided by the Low Energy
Gamma Counting System,” TWS-LBL-DP-01 ,R0.

If you have any questions, please call me.

Best regards,

Hewno Niusche, Ph.D.
Principal Investigator
Actnide and Radiochemistry
Earth Sciences Division

cc: Dr. David E. Moms
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1-326032 4L~
Reynolds Electrical & Engineering Co,, Inc.

Post Office Box 3532% @ a5 vegas W 35193232
580-01-336 WBS 1.2.9.1
QA: N/A

April 8, 1992

Carl P. Gertz, Project Manager

Yucca Mountain Site Characterization
Project Office

U.S. Department of Energy

Post Office Box 98608

Las Vegas, NV 89193-8608

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) STATUS REPORT

Attached is the March YMP Status Report for Reynolds Electrical & Engineering
Co., Inc.’s participation in the YMP.

If further information is required, please contact Sandra L. Hughes at
794-7192 or Rene’ Knott at 794-7193.

- )
/TR SrezmLedy
R. F. Pritchett, Manager
Yucca Mountain Project Division

YMP Technical Project Officer - T :
RFP:RRK:rm T e e
Enclosure e =TT
Status Report (4 pages) - mon~
cy: See page 2 i
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Carl P. Gertz
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April 8, 1992
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REYNOLDS ELECTRICAL & ENGINEERING CO., INC.
{ )

YUCCA MOUNTAIN SITE CHARACTERIZATICN PRCJECT (YMP)
MARCH 1992 - STATUS REPORT

SITE (1.2.3)
WBS 1.2.3.5
Task: [M-300 Drill Rig and Pipe Handling System

The LM-300 drill rig and pipe handling system is presently rigged up at the
Area 25 Subdock on display for groups touring the Yucca Mountain area. The
rig is tentatively scheduled to be put into operation on the UZ-16 drillhole
in early April 1992.

Received a Subcontract Release Statement from Lang Exploratory Driiling for

the performance testing of the LM-300 and pipe handling system. Final payment
was processed, the total Subcontract amount is $122.835.37.

Task:; Capital tquipment to support Drilling Programs

Procurement of the air processing and metering system, awarded to Perry
Equipment Corporation (PECO), is in progress. A meeting was held at the PECC
location to resolve issues associated with back pressure valves. Delivery i:
now scheduled for April 20, 1992.

The Mobile All-Terrain Drill Rig will be awarded in early April with delivery
scheduled for May 1, 1992. Procurement is also in process for conveyor helts
and two filter units to support the drilling program.

Task: USGS Hydrological Research Facility (HRF) Holes (lnob Package 21-

O

ATl work in support of HRF holes has been compieted.

Task: Neutron Access Holes (Jop Package 31-3)

Completed UZ-N36, UZ-N17 and UZ-N15; presently csring at 51 fee

o
(]
=
-
[ ]
P
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Task: JF-3 MWater Monitoring Well [(Job Packace 82-1)

Completed 36-hour pump test on Marcn 3, 1392. Removed the 1.5-inch tubing andg
‘JSGS transducer fron the well, removal of the test pump is scneduied
April 6, 1992.

Task: Reclamation Trial Sites

Regraded fourth and fifth (final)} sites.
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o

Task: NRG-1 {Job Package 92-2)

Initiated site preparation activities to include clearing, grubbing and
topsoil removal. Cut and fil! is 90 percent complete; experienced four days
of delay waiting for a Field Change Notice.

Excavated, shored, and closed all 5 original soil pits in access road
centerline. Excavation and study of the remaining 27 pits is5 in progress wiin
one-half excavated.

Task: UZ-16 Drilling {Job Package 92-4)

Mobilized equipment, removed and stockpiled topsoil. completed cut and il
for drill pad.

Task: Midway Valley Trenching (Job Package $2-5)

Excavated and shored 20 pits and trenches.

Task: Drill Site Cleanup

Removed construction and drilling debris from identified drill

w
[¢Y]
1%

EXPLORATORY STUDIES (1.2.6)

W8S 1.2.5.1

Task: Exploratory Studies Facility (ESF)

Continued to provide constructability support to activities to ceg:in Tunneli
Boring Machine (TBM) operations and ESF Title II design. Distributed Reguest
for Proposal (RFP) 1-DH-92 for the Technical Support and Underground
Excavation for the £SF to prospective offerors on March 30, 1332, CTopies wera
concurrently provided to OOE/NV for review and forwarding to COL HQG. ine REP
will not be closed until approval is obtained. A Pre-propssal conference 15
scheduled for April 29, 1992.

Prepared Requests for Matrix Supgort Services as required for upcoming
investigations job packages.

50te

FIELD OPERATIONS (1.2.7.4)
Task: Administrative % Maintenance Support

Continued support to W. A. Wilson, Yucca Mountain Site Manager. to inciude:
process purchase requisitions for Field Operations Canter [FCCY Site Cffice
requirements; provide support services to participants and maintenance 9 TP
utilized facilities, equipment and rgcads in Area 25: and provice ngrstical
and support services to management contractor. ‘
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Provided support for the Yucca Mountain Site Gffice open hous
tours. Nine tours were held during this period with 375 peop
Support included but was not limited to: arrangements for 5
of gquests; coordination of lunches/beverages. medical service.
mechanical service; and grading of access road. Continueg :
upcoming tours.

Task: Deactivate Well VH-I

Completed site cleanup and deactivation. Performed technical inspection on
leased water tanks prior to return.

Task: Class II] Sanitary Landfill

Continued preparation of Title Il design andg surv
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PROJECT MANAGEMENT (1.2.9)
WBS 1.2.9.1

Task: Management and Administrative Support

Continued coordination and staffing of YMP dispiays at meetings. exnibits. and
conferences: staffed and supported the Public Reading Room of the Rasearch and
Study Center: and participated in transfer  DCE property to University of
Nevada, Reno.

Distributed project-wide Programmatic Review Statusan: Zystem Usar Guide.

Task: Site Characterization Plan (SCP} Distrinutinon

Oistriputed 12 SCP sets durirg this perdiod.

Task: Hazardous Materials Coordinaticn

Continued review and resolution of comments received on 3raft ~F the Mitariale
Reporting and Handling Plan, Revision 3; prepared mater:a c3tsty data sheets:
and continued developing new mag: for proposed locations of Sateliite

Accumulation Areas.

Task: long Range Planpning (LFP)

Continued support of LRP, Planning and Control System, Indepencent Cost
Estimate Review, Fiscal Year 1994 Work Authorization System bud:e: axercise,
and Performance Measurement Baseline acti1%ties: completed cost estimates and
schedules as requested for Prototype Testing Facility at Bustes Butte in Area
25, Building 4015 desert landscaping, UZ-1% ~obriization and demobilization.
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WBS 1.2.9.3
Task: Quality Assurance (QA}

Continued review, comment, and approval of various REECo impiementing
procedures, standard operating procedures, and purchase reguisitions.
Continued work revising existing quality procedures and replacing documents
with management control (MC) procedures. Issued three MC procedures, one
procedure cancellation and seven interim change notices to the Controlled
Document Center for distribution. Conducted five orientation sessions on MC
procedures issued since January 15, 1992.

Conducted internal audit REEC0-003-92 (Operations Equipment Department);
scheduled internal audits REEC0-004-92 (YMP Control Department) and REEC0-CJ5-
g2 (Information Management Department) for April. Issued audit reports REECO-

001-92 (YMP Drilling) and REEC0-002-92 (Construction Department) without any
findings.

Performed a mock surveillance of the Batch and Shaker Plant in Area | to
assess their readiness to perform guality work. ‘

TR R

Genera)

REECo has no reportable Level [ or Level [l miiestone activities at this time.

R S



a0, i <o .

1"3373342&9

Reynolds Electrical & Engineering Co., Inc.
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580-01-400 WBS 1.2.9.1

QA: N/A
May 14, 1992

Carl P. Gertz, Project Manager

Yucca Mountain Site Characterization
Project Office

U.S. Department of Energy

Post Office Box 98608

Las Vegas, NV 89193-8608

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) STATUS REPORT

Attached is the April YMP Status Report for Reynolds Electrical & Engineering
Co., Inc.’s participation in the YMP.

If further information is required, please contact Sandra L. Hughes at
794-7192.

R. F. Pritchett, Manager

Yucca Mountain Project Division
YMP Technical Project Officer

RFP:SLH:mab xﬁ
/
Enclosure CA

Status Report (3 pages)

cy: See page 2
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 REYNOLDS ELECTRICAL & ENGINEERING CO., INC.
(REECo)

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP)
APRIL 1992 - STATUS REPORT

USITE (1.2.3)
WBS 1.2.3.5
Jask: ILM-300 Drill Rig and Pipe Handling System

The LM-300 drill rig, pipe handling system and related dri11idg equipment are
presently rigged up on UZ-16 drill pad awaiting completion of Job Package 92-3
and the necessary permits. '

Task: Capital Equipment to Support Drilling Programs

Modification of the air processing and metering system being manufactured by
“Perry Equipment Corporation (PECO) was required to change the_air cooler heat
exchanger hydraulic fan motor to an electric motor. The pre-shipment
‘inspection is scheduled at PECO in Mineral Wells, Texas, for May 1. 1992.
‘Tentative shipping date is May S, 1992. '

The Mobile All-Terrain Drill Rig was awarded with delivery scheduled for
May 1, 1992. :

;iask: Neutron Access Holes {Job Package 91-9)

UZ-N16, UZ-N38 and UZ-N64 were completed. Presently coring at_ 190 feet on
YZ-N27. '

ﬂfask:_ JF-3 Water Monitoring Well (Job Package 92-1)

The test pump has been remcved and the two monitoring strings ‘have been
installed. The Joy 1 drill rig and related equipment were returned to the
Area 25 Subdock. The 7-foot by 7-foot concrete pad around the well casing
Should be complete on May 1, 1992. Cleanup, recontouring, fence removai.

retrieval of discharge pipe and replacement of water main servicing MX sumps
was accomplished.

Task: NRG-1 (Job Package 92-2)

Finished cut and fill, plating with select fiil. and setting of concrete

traffic barriers. RSN Survey and (C accepted the work. Finished excavating
test pits and moved shoring for geclogists.

Task: UZ-16 Site Preparation/Road (Job Package 92-3)

Performed drainage enhancements per Field Change Request 92-072. RSN Survey
and QC accepted the work.

AR RO ORI T i e n it o R
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Task: Midway Valley Trenching (Job Package 92-5})

Limited activity. Moved shoring for geoiogists.

EXPLORATORY STUDIES (1.2.6)
WBS 1.2.6.1
Task: Exploratory Studies Facility {ESF)

The Pre-proposal conference was held on April 29, 1992, for the Request for
Proprosal 1-DH-92, for the Technical Support & Underground Excavaticn for the
Exploratory Studies Facility. The minutes are being prepared and a copy.
along with the attendance roster, will go to potential proposers and YMP
participants who attended the conference.

Prepared Requests for Matrix Support Services as required for upcoming cite
investigations job packages.

FIELD OPERATIONS (1.2.7.4)
Task: Administrative & Maintenance Support

Continued support to W. A. Wilson, Yucca Mountain Site Manager. to incluce:
processing of purchase requisitions for the Field Operations Center (FCC) Site
Office requirements; providing support services to participants and
maintenance on YMP utilized facilities, equipment and roads in Area 25: and
providing logistical and support services to management contractor.

tours. Support included but was not limited to: arrangements for buses,
registration of guests, coordination of lunches/beverages. medical service.
furniture, mechanical service and grading of access road. C(ontinueg
preparations for upcoming tours.

- Provided support for the Yucca Mountain Site Office open house and pubiic

PEOJECT MANAGEMENT (1.2.9)
W8S 1.2.9.1
Task: Management and Administrative Support

Continued coordination and staffing of YMP dispiays at meetings. exhibits and
conferences; staffed and supported the Public Reading Room ¢t the Research and
Study Center.

Created two new displays for the International High Lavel Radicactive Waste
Conference (IHLRWC). One dealt with the advanced air grilling system
developed to characterize the unsaturated zone at Yucca Mountain. The second
dealt with the advanced mining technology to be employed in the construction
of the Exploratory Studies Facility. Staffed the YMP Technical Display at the
IHLRWC at the Mirage Hotetl.

Assisted with the Yucca Mountain tours con April 23 and Z8.

Staffed the Yucca Mountain Display at the 1992 farth Day act:vities at Sunset
Park.

. ‘,,,;?m



fask: Site Characterization Plan (SCP) Distribution

<-Continued- review,-comment and approval of various REECo implementing

Distributed five SCP sets during this period.

Task: Hazardous Materials Coordination

The Hazardous Materials Coordinator completed incorporating comments made on
the preliminary draft of Revision 3 of the Materials Reporting and Handling
Plan, and commenced final draft; submitted Request for Authorization to use
Regulated Materials per AP 6.13 to the Project Office; attended a meeting with-
the Waste Management Department, SAIC, the Project Office, and the Alternate
Hazardous Materials Coordinator regarding setting up a contract to remove
petroleum stained soil from the Drilling Subdock.

Task: - Long Range Planning (LRP)

Continued support of LRP, Planning and Control System, Independent Cost
Estimate Review, Fiscal Year 2001 budget exercise, and Performance Measurement
Baseline activities. Completed cost estimates and schedules as requested.

WBS 1.2.9.3
Task: Quality Assurance (QA)

procedures, standard operating procedures and purchase requisitions.
Continued work revising existing quality procedures and replacing documents
with management control (MC) procedures. Issued four MC procedures, seven
procedure cancellations and five interim change notices to the Controlled
Document Center for distribution. Conducted five crientation sessions on
MC procedures issued since January 15, 1992.

Conducted internal audit REEC0-005-92 (YMP Information Management) and
scheduled internal audit REEC0-006-92 (YMP Division Office) for May. Issued
audit report REEC0-005-92 (YMP Information Management) without any findings or
deficiencies.

Conducted Surveillance No. SR-005-92 and issued the Surveiilance Report to the
Human Resources Department with no findings identified.

Conducted audit REEC0-004-92 and issued the audit report to the Control
Department which resulted in Corrective Action Report (CAR) CA-92-001 being
issued to the YMP Division Office and two minor deficiencies being identified
and corrected during the course of the audit. Furthermore., assisted the YMP
Division in developing a response to the CAR in order to resolve several
training issues.

General

REECo has no reportable Level [ or Level 11 milestcne activities at this time.
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WBS: ‘1.2.9
QA: pA

Carl P. Gertz, Project Manager
~ Yucca Mountain Site Characterization
Project Office

"U. S. Department of Energy

Nevada Operations Office

101 Convention Center Drive

Phase 2, Suite 200

Las Vegas, Nevada 89193-8518

Attention: V. F. lorii
:bear Carl:
Subject: ‘March 1992 Monthly Highlights and Status Report

: Enclosed is the Monthly Highlights and Status Report for the month of March
= 1992. 1f you have any questions, please call Fran Cheek- Martxn at FTS
844-7810.

Sincerely.

Jé \JJL(( 7:',/“?1\, ]‘ﬂ'

Thomas E. Blejwas, Manager
YMP Management Project Department
Department 6302

FCM:6318:jd
Enclosure




Carl P. Gertz, T™MP -2-

Copy to:

YMPO U. Clanton

YMPO M. Cloninger
YMPO D. Dobson

YMPO J. Robscon

YMPO W. B. Simecka
YMPO V. F. Iorii

NRC P. T. Prestholct
SAIC M. Brodeur

TESS S. J. Bodnar (2)
TESS E. M. Fortsch (2)
TESS R. K. St. Clair (2)
USGS B. Raup

ORNL R. B. Pope

CCs S. O’'Connor

6300 D. E Miller
6302 T.:E._Blejwas
6312 F. W. Bingham

. 6313 L. S. Costin
greeseenr oo 63160 R. P. Sandoval |

6316 J.-W. Teak, SAIC
6318 S. E. Sharpton
6318 FE. Cheek-Martin
6318 B. J. Mathis
6319 R. F. Richards
7111 J.S. Phillips =~

6310 Library
6318 I1712911,1.3/8Q
6318 "2 CRF.
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DISCLAIMER

Quality assurance checks on data contained in this report have been performed only to determine
that the data have been obtained and documented properiy. The SNL Project Department 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. Milestones have not been baselined and are included only to show
status.
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1.2.1 SYSTEMS

The objective of the Systems element is to provide the focal point for the Yucca Mountain Site
- Characterization Project (YMP) activities concerned with the integrated perspective of the entire
radioactive waste disposal system. The Systems element is comprised of four individual tasks:
Systems Management and Integration (1.2.1.1), Systems Engineering (1.2.1.2), Technicai Data Base
Management (1.2.1.3), and Total System Performance Assessment (1.2.1.4).

©1.2.1.1 MANAGEMENT AND INTEGRATION
Significant Meetings Attended

Sandia National Laboratories (SNL) hosted @ meeting for the Integrated Test Evaluation (ITE) Task

.. Force subcommittee meeting with Science Appiicatons International Corporation (SAIC), Los Alamos

‘National Laboratory (LANL), Lawrence Livermcre Naticsic! Laboratory (LLNL)}, and the U.S. Geological
Survey (USGS).

R n Ongoing Activiti

Two dry runs were made for the scheduled Apnit 7 and 8, 1992 Technical Review Board Meetings to
present results of the Total System Performance Assessment (TSPA). Work continues on the
Performance Assessment roadmap.

1.2.1.2.1 SYSTEM REQUIREMENTS AND DESCRIPTION

No activity to report this period.

1.2.1.2.2 SYSTEM STUDIES

No activity to report this period.

1.2.1.2.4 SYSTEMS ENGINEERING IMPLEMENTATION

No activity to report this period.

1.2.1.2.5 CONFIGURATION MANAGEMENT PLANS AND PROCEDURES
CONTROL

R n Onqgeing Activiti

Internal Memo of Understanding (IMOU) 330020, Rev. 0. Track Identifier C, was approved by all
parties. This IMOU describes activity retated o the development of grading.

o AR
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1.2.1.2.6 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP)
SUPPORT TO THE MANAGEMENT SYSTEMS IMPROVEMENT
STRATEGY (MSIS)

No aétivity to report this period.

1.2.1;.3.1 SITE AND ENGINEERING PROPERTIES DATA BASE (SEPDB)
‘ §ign?%f';grgj nt Meetings Attended .

P. Adams of the Site and Engineering Properties Data Base (SEPDB) staff met with L. Lopez and
several LANL Principal Investigators (Pis) at Los Alamos, NM on February 18, 1992 to discuss the
design of new tables for absorption and dynamic transport data. _

Statys Report on Ongoing Activities

The SEPDB staff continued its effort to enter, verity, and prepare return packages for all data
submitted prior to FY91 that either has not yet been entered into the data base or has not had .
records completed. . L

Majgr Activiti ming Next Three Month

Data“entry for outstanding data submittals and the investigation of the merger of the SEPDB and
GENISES data bases will continue. o

The following product was issued:

SEP6107 - Drill hole mineralogy and surface sample mineralogy for Activity 8.3.1.5.2.1.5 was sent to
C. Johnson, M&0, of Las Vegas, NV.

1.2.1.3.2 INTERACTIVE GRAPHICS INFORMATION SYSTEM (T GIS)
) n Ongoing Activiti

The new version of ARC/INFO, a graphics software package, is now loaded and available to anyone

on the network with a Sun workstation. Further development is required before printing, plotting and

other features are available. The menu system developed for the last version is compatible with the

new version.

Efforts to use the Lynx geologic modeling software continue.

The tollowing CALMA jobs have been completed:

Job Reguestor Descriptign Status/Comments
381 C. Rautman T/M contours Complete
384 R. Barnard Hydro section Complete

ra
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A solid madel of thermal/mechanical units, including the dnfts, wil be developed. A presentaticn of
the modals will be prepared for the International High Level Radioactive Waste Management

' ;‘(iHl‘_HWM)bconference in April.

- Additional files will be obtained from the Project Graphic Information System (GIS) as needed to
display contours at a higher resolution. Files that contain graphics to display symbols that match the
maps produced at the GIS will also be obtained.

rzwn

Major Activities Upcoming Next Three Maonths

The following CALMA jobs are in progress:

Job - Requestor . Description Statys/Comments
385 W. F. Chambers FEM of Yucca Mtn. cross-section Continuing
386 H. A. Dockery Drilt holes/section Continuing

Video graphics and animation technigues will be developed.

1.2.1.3.3 REFERENCE INFORMATION BASE (RIB)

Status Report on Qnqoing Ativities

A Project Change Request (CR) was submitted for Change Controi Board (CCB) action. The CR
requests the addition of five new items to the Reterence Information Base (RiB).

Rk L L

© Maj ing Next Three Maonth
Additional CRs will be prepared and submitted.

1.2.1.3.4 TECHNICAL DATA BASE MANAGEMENT COMPUTER SUPPORT

: R n Ongoing Activitic:

. 'StaM continued to load PC-NFS, a communication software package, on personat computers (PCs), to
~install communications boards. and to set up network files to render all PCs operational on the local

area network (LAN).

Contractors compieted modifications to the computer room that provide additional power outlets angd
emergency shutoff switches.

TGV software, which connects DEC systems via the Transmission Connection Protocol/internal
Protocol, was installed on the VAX3600 (IGIS} systemn, so that the system is now accessibie directly
from LAN waorkstations.

The Excabyte/Legato backup system is ready for use.

Activiti ing Next Three Month

‘The LAN setups for PCs will be completed. Staft will also begin setting up machines for automatic
backups on the Excabyte/Legato system. The board on the optical disk drive wiil be replaced and the
‘electrical connections to all equipment in the computer facility will te mapped and reconfigured as
‘needed to power down in an efficient manner.

Routine biadtubs and system maintenance on all machines will be performed
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1.2.1.3.5 TECHNICAL DATA BASE INPUT

Na activity to report this period.

1.2.1.4.1 TOTAL SYSTEM PERFORMANCE ASSESSMENT

~Status Report on Qngoing Activities
HSAN091-7034. »Numerical Studies of Rocr. - ¢ < 2w in Yucca Mountain,” by B. Ross, S. Amter, and

N. Lu, has been printed and distributed.

_ SAND92-7032J. “Predicted Gas-Phase Movement of Carbon-14 From a Radioactive Waste

Repository,” by B. Ross, S. Amter, and N. Lu. is in technical review. This paper will be submitted to

SAND92-7033A, "A Coupled Model of Gas Flow and Heat Transport is Porous Media,” by B. Ross,
N. Lu, and S. Amter, is in internal technical review. This abstract will be submitted to the American

Geophysical Union Spring Meeting in Montreal, Quebec, Canada on May 12 through 15, 1992.

The Total-System Performance Assessment (TSPA) report (SAND91-2795) underwent extensive
revision before being submitted for internal technical review. Information from this report will be
presented at a Nuclear Regulatory Commission (NRC) technical interchange on air and vapor
transport and to the National Academy of Science in mid-March 1992, and to the Nuciear Waste
Technical Review Board (NWTRB) at the IHRWM Conference, and at an interchange with the SKB
(Sweden's high-level waste organization), all in early April 1992. ne ior A ~mnort has been
submitted to the YMPO for review...... ... .. L

The artwork for the report on scenario selection for basaltic igneous activity, SAND91-1653, is
essentially complete. The artist has been very successful in capturing th:2 details of many elements

i At o

_of each scenario. The addition is expected to render the document in- aluable for visualizing and

constructing numerical and analytical models related to basaltic igneous activity.

The SAND report on scenario selection for nominal fiow is still in rough-craft form. A. Flint of the U.S.
Geological Survey (USGS) has agreed to co-author the document. Ur.on completion of his review
and incorporation of the resulting comments. the report will be sutmitted for internal technical
review. The event tree for nominal flow is aiso currently in revision. :

The Total-System Simulator platform, Wingz. is being modified to a low parailel processing on four

SPARC stations. This WBS element was unfunded until January 1992; theretore, many of the
activities originally planned for this element are currently being revieved and rescheduled.

1.2.1.4.3.1 POSTCLOSURE REPOSITORY DESIGN ANAL_YSIS

‘Significant Meetings Attended

E. Ayder attended a participants meeting on the systems implications of thermal loading in Las
vegas, NV on March 20, 1992. The meeting focused on establishing an appropriate implemer*tion
-trategy for a study that would add-ess .2 systems implications of various approaches .o 2 ary

:nermal loading (e.g.. a hot versus a coid te; ository}). A foilow-up meeting has been tentauvely
scheduled for Apnl 14, 1992,

[l 4 ]
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Statys Report on Qngoing Activities

SAND91-1493, "Equivalent Energy Density Concept: A Preiiminary Reexamination of a Technigue tor
Equating Thermal Loads,” by E. Ryder, has been sent to the Project Office for policy review.
SANDS1-1493 documents the results of a study that addresses the thermal design problem of
bounding-induced thermomechanical responses over expected ranges of waste stream
characteristics (age and burnup). Results are presented for baseline thermal loadings of 57 and
80 kW/acre [based on the layout described in the Site Characterization Plan-Conceptual Design
Report (SCP-CDR)} in both the near- and far-fields.

Support for the Management and Operations (M&O) study on the feasibility of using an in-drift
emplacement scenario for the potential repository continued during this reporting period. To date,
this support has been in the form of highly idealized thermal analyses, waste stream projections, and
assistance in defining future study directions.

' 1.2.1.4.3.2 PRECLOSURE RADIOLOGICAL SAFETY ANALYSES
ignifi Meetings Attende
On March 24, 1992, SNL staff hosted a meeting in Albuguerque, NM for the items important to Waste

isolation (1ITWI) Process Review Team. The SNL presentation showed that the methodology
developed is being implemented on unconsolidated surficial deposits.

+-1.2.1.4.3.4 SEAL PERFORMANCE REQUIREMENTS AND ANALYSES

Status Report on Ongoing Activities

‘Analyses continued on seismic evaluation of sealing components. This work invoives (1) definition ot
the equivalent static and dynamic loads, (2) evaluation of dynamic amplification as a tunction of
frequency. (3) Universal Distinct Element Code (UDEC) analyses of rigid sealing components, and
(4) pseudostatic analysis to establish critical angle of incidence and peak loads. A second analysis
geveloping performance goals for grouted fractured rock continued. This analysis was extended to
include different environments in which fractures may be grouted.

1.2.1.4.4.1 PRE-WASTE-EMPLACEMENT GROUND-WATER TRAVEL TIME

Major Accomplishments
SAND87-2380, "Statistical Analysis of Yucca Mountain Hydrologic Data,” by B. M. Rutherford,

{. J. Hall, R. G. Easterling, R. R. Peters, and E. A. Klavetter, completed all review processes. was
published, and is now available for distribution.

ignificant Meetings Atten

Staff attended the NRC/DOE Technical Interchange Meeting on Air and Vapor Transport at Yucca
Mountain. The meeting was held at the Sheraton in Albuquerque, NM.

Staff hosted S. Borg (YMP) and R. Luce (NWTRB) on a tour of the SNL Yucca Mountain Project on
March 19, 1992.

Status Report on Ongoing Activities
SAND92-0461, “Pre-Waste-Emplacement Ground-Water Travel Time Sensitivity and Uncertainty

Analyses for Yucca Mountain,” by P. Kaplan, completed internal SNL technical review and is currently
in management review.

razw
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Preparation has begun on a presentation titled “Uncertainty and Sensitivity Results of Pre-Waste-
Emplacement Ground-Water Travel Time" iar the Internaticnal High-Levei Radicactive Waste
Management Conterence to be heid in Las Vegas, NV in Apnl 1992.

rzu

" A new, as yet unnamed, two-dimensional steady-state fiow model has been developed. Preliminary
results indicate that predictions of the flow field at Yucca Mountain may be extremely sensitive to
assumptions about boundary conditions. Data were taken from outcrop studies at Yucca Mountain to
support further two-dimensional analyses of the sensitivity of performance parameters to boundary
conditions. The initial interpretation of the data set suggests that the current hydrostratigraphiC
models may need further revision.

Work on a document titled "The Probabilistic Basis for Pre-Waste-Emplacement Ground-Water Travel
Time Performance Assessment” was begun.

1.2.1.4.6 DEVELOPMENT AND VALIDATION OF FLOW AND TRANSPORT MODELS

Major Accomplishments

All accomplishments hav'é been included in the status report on ongoing activities for the sake of
bravity and completeness.

Status Report on Qngoing Aclivities
f. fi hr h single fr. r

Experiments are continuing to complete the systematic study of full-field instability in unsaturated . ...

fractures as instigated by redistribution following an infiltration event. Preliminary resuits were

presented in SAND91-1985C "Gravity-Driven Fingering in Unsaturated Fractures,” by M. J. Nicholl

and R. J. Glass, written for presentation at the IHLRWM conterence in Apnl 1992. Eight experiments

were conducted this month varying the volume of water in the infiltration slug and the angle of the -
* fracture with respect to vertical. Also, the IHLRWM conterence presentation was prepared.

Fracture matrix interaction

Presentation of SAND91-2030C "Wetted Region Structure in Horizontal Fractures,” by R. J. Glass and
D. L. Norton, was prepared for the IHLRWM conference in April 1992. In the paper, small-scale
proces :< - influence wetted structure within the plane of a horizontal fracture as the fracture wets -
or drains tnrough the matrix are investigated. This approach integrates both aperture-scale modeling
and physical experimentation. Several types of aperture-scale models have been defined and
implemented. A series of physical experimental systems that allow measurement of wetted-region
structure as a function of system parameters and water pressure head in analog fractures also have
been designed. In the preliminary proof-of-concept experiment. hysteresis is clearly evident in the
measured saturation/pressure relation, as is the process of air entrapment, which causes a reduction
in the connected areas between blocks and the wetted region available for flow in the plane of the
fracture. A percolation threshold where the system is quickly spanned, allowing fiuid conduction in
the fracture plane, is observed that is analogous to that found in the aperture-scale modeis. A fractal
wetted and entrapped-region structure is suggested by both experiment and modeling. This
structure implies that flow tortuosity for both flow in the fracture and for interblock fluid transfer is a
scale-dependent function of pressure head.

ravity-driven fingering in por medi

. R. J. Glass gave an invited presentation to students and faculty at tha Department of Hydrology of the - -
. University of Arizona on gravity-driven fingering in porous media and fractures.

Field, 1ab, and numerical experimentation to determine scaling laws for effective-media properties in
e h n medig. . 8

The presentation entitled "Field Research Program tor Unsaturated Flow and Transport -
- Experimentation,” to be given at the IHLRWM conference in Las Vegas, NV, was prepared. This .
presentation outlines the approach, scope, and activities related to the field research program for the
development and validation of flow and transport models.
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This research program will challenge the current understanding of the scaling of effective media
propertties through the coliection of large suites of gas permeability data that span a range of scales.
Such measurements will be made quickly and inexpensively, both in the laboratory and in the fieid,
using an instrument termed the gas permeameter. The key to making accurate measurements is
establishing a good seai between the rock surface and the permeameter nozzie. On smacth
surfaces, as with core samples cr rock slabs, a good seal is easy to make, but on an outcrop, sealing
is not a trivial matter. In an effort to make a better seal, tests have been run using a seal moided out
of caulking putty rather than the standard sealing materials, such as closed-cell foam or silicon
rubber stoppers. In recent field tests, the caulking putty has shown to provide a very good seal, even
in relatively loosely bedded deposits.

Contact has been made with a Tulsa. OK firm that manufactures gas permeameters for use in the
petroleum industry. Such a unit is more portable than the current permeameter. it is constructed cf
electronic components that reduce errors in reading the measurement and the unit is equipped with
a data-logger.

Experiments to develop scaling laws for saturated and unsaturated systems containing micro-
layering and cross-bedding heterogeneities, as found in all the alluvial sediments at and arcund
- Yucca Mountain and in the bedded tuffs uniis within Yucca Mountain, are under development.

Three preliminary experiments were run to further develop the automated flow and transport data
acquisition system.

lopm f experimental iliti

Preparation was made for the presentation entitled. “X-ray and Visibie Light Transmission as Two-
Dimensional, Fuli-Field Moisture-Sensing Techniques.” to be given at the IHLRWM Conterence in Las

... Vegas, NV. Work also continued on compiling this work into a journal article for submission to Water .

i n rimen

Collaboration with LANL YMP staff (E. Springer) in an intermediate-scale (caisson} flow and transport
validation experiment continued. Approximately 75 tons of Wedron 510 sand was delivered to LANL
during March to be used to fill the caisson. A mixed sand-limonite (cryptocrystailine and crystalline
goethite) is being prepared for placement at an intermediate depth within the caisson. Migration of
reactive tracers (Ni) through this layer should be measurably retarded and provide a basis for
validation of transport codes. Approximately 600 pounds of limonite have been ground at the New
Mexico Bureau of Mines for the sorbent fayer.

Initial Ni sorption studies indicate that the N scrption by sand in 0.01M NaCl solutions is strongly
dependent on the pH. In addition, it has been cbserved that the pH of the sand suspensions is not
stable and drifts during measurement, probably due to equilibration with atmospheric CO,. The final
pH, however, is higher than that expected for pure silica sand. In order to better understand the
range of pH likely to be encountered in the caisson experiment at LANL, the pH of several batch
systems containing sand in 0.01 M NaCl in equilibrium with atmospheric CO; were investigated. The
first experiment was conducted with raw {untreated) sand at a solid:solution ratio of 1:2. The solution
pH changed from 5.47 to 6.04 upon addition of the sand, and stabilized at 7.20 sometime within the
first 5.5 hr of mixing. In the second experiment, the sand was first acid-washed to remove any
carbonate coatings that could contribute to the cbserved anomalously high pH. The final pH of this
sand in equilibrium with atmospheric CO, was approximately 5.0, suggesting that the Wedron 510
sand contains trace amounts of calcite. Experiments and calculations designed to predict the
change in pH of solutions percolating through the sand in the caisson due to calcite dissolution and
equilibration with atmospheric CO; have been intiated.

Scbping iodide somtion experiments in batch systems containing 0.01M NaCl and limonite and/ot

sand weare carried out during March. Anomalous results (negative Kd values) at low total iodide
concentrations were encountered and have led to a modification of the analytical technique
{substitution of a single-junction reference electrode for the double junction etectrode) for the next
round of experiments.

~4
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in ign i

A low-tiow Ar purge system has been assemcied and documented. This system wiil provide the
ability to purge the headspace of the batch-experiment containers during pH measurements,
maintaining COx-free conditions. Reagent-container headspace can also be purged. Dacumentation
for the system, including a Pressure-Safety Data Package and a Technical Procedure (TF), was
prepared.

Portions of drafts of two papers for the special issue of Radioactive Waste Management and Nuclear
Fusel Cycle on the Yucca Mountain Project were prepared during March.

General

A laboratory tour was given to Nuclear Waste Technology Review Board (NWTRB) staff member B.
Luce and U.S. Department of Energy/Yucca Mountain Project CHiice (DOE/YMPQ) statt member S.
Borg.

Maijor Activiti ming Next Three Month

Relative to the gas permeability studies, purchase of a commercial permeameter and automation of
data collection for tests performed on rock slabs in the laboratory are planned. Further activities
include refinement of rock seal nozzles for use with thin slabs to provide better control of flow
geometry and hence permeability estimates. :

Cetailed studies of sorption of B, I, and Ni by mixtures of sand and goethite and by materials
{samplers and plastic laboratory ware) to be used in caisson or in supporting laboratory studies will
continue. Scoping experiments on Li sorption for the caisson experiment will be initiated.

Design calculations for the caisson experiment will continue, and the caisson will be filled and
instrumented.

The surface potentiometric titration of sand, goethite, and zeolite will begin.

Two papers for the special issue of Radioactive Waste Management and Nuclear Fuel Cycle on the
Yucca Mountain Project will be completed.

1.2.1.4.7 SUPPORTING CALCULATIONS FOR POSTCLOSURE PERFORMANCE
ANALYSES

Status Report on Qngoing Activities

The documents describing the performance assessment pian for the Exploratory Studies Facility

(ESF) Title il design support will be completed. The pian described in the document will be
developed and impiemented.

The calculations to estimate the effects on repository performance of surficial water use in the
controlled zone but outside the repository (ESF PA Analysis No. 12) have been initiated. The
Problem Definition Memo (PDM), describing these calculations PDM 72-32, has been wntten. The
ESF DR Appendix | will be revised to include the results of ESF PA Analysis No. 12.

SAND91-0792, “Estimation of the Impact of Water Movement from Sewage and Settling Ponds Near a
Potential High-Level Radioactive Waste Repository at Yucca Mountain, NV,* has been published.

Preliminary efforts for a model validation exercise in coilaboration with WBS 1.2.1.4.6 have been
initiated. Preliminary calculations are being performed and a PDM describing calculations to be
made in conjunction with the caisson sand experiments is being written.
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1.2.1.4.8 PERFORMANCE CONFIRMATION

No activity to report this period

1.2.1.4.9 CODE DEVELOPMENT AND VERIDFICATION
[al ngoing Activiti
lopmen ivity 1.6.2.1.

Evaluation of the modified version of JACQ3D on a two-dimensional infiltration problem was
completed. Results of the study were documented in an internal memo. in summary, for a problem
involving infiltration into a rectangular domain composed of heterogeneous material with a uniform
initial pressure head, JACQ performed will given a moderately dry initial pressure head (-7.34m).
However, for a case with much fower initial pressure head {-100m), the CPU requirements became
prohibitive and the run was stopped prematurely. Thus, if the code is to be used on very dry
problems, a more robust scheme for solving nonlinear equaticns is needed.

uOne- and two-dimensional benchmarking problems proposed to evaluate the applicability of
_COYOQTEII to flow problems were completed and were documented in an internal memo.

A proposal was submitted to investigate vapor flow through fractured material at Yucca Mountain.
The study would consider the effects of barometric pumping, the "Bernoulti effect.,” and diurnal v
fluctuations on moisture transport. A

Software QA (Ng SCP activity)

LLUVIA2D and NORIASP were both installed on the Sparc9. They were each successful in solving
test cases. The instaliation report is currently being written for NORIA. NORIASP also was put under
informal control of the Source Code Control System {SCCS) as a preliminary test case to resoive the
differences between version and release numbers of codes in the SCCS and those in the LRC. SNL
staff were involved in preparations of the internal software surveillance that was held during this
month.

Statf worked on identifying the computer needs of the new SNL project center that will be formed as
result of restructuring in April. A white paper on software quality assurance needs of the new center
was also developed.
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1.2.3 SITE INVESTIGATIONS

The objective of the Site Investigation element is to determine repository site suitability in terms of
DOE siting guidelines (10 CFR 960), Nuclear Regutatory Commission (NRC) cntena (10 CFR 60}, and
Environmental Protection Agency (EPA) standards (40 CFR 191).

1.2.3.1 SITE MANAGEMENT AND INTEGRATION

Maijor A mplishmen

M. Siegel served as a member of the Yucca Mountain Geochemistry integration Team (GIT) during
the first halt of FY92. As a team member, he participated in the monthly teleconferences and
quarterly meetings. The December quarterly meeting was held in Las Vegas, NV on December 4 and
S, 1991. The focus of the meeting was to define the interfaces between geochemistry and
performance assessment, Siegel gave a presentation entitled “The Roles of Complex Mechanistic
" Process Models and Total System Models in Performance Assessment and Sensitivity Analysis.” The
talk described the adequacy of the representation of geochemical processes performance
assessment models with respect to sensitivity analysis. Siegel suggested that the gap between
performance assessment and geochemistry can be bridged by development of geochemical
scenarios for sensitivity analysis, by using an inverse problem approach, by formulating numerical
criteria to assess the validity of approximations used in transport calculations, and by the enlightened
use of complex geochemical transport modeis, such as the LEHGC code. A set of recommendations
for improved coordination between geochemical activities and performance assessment was
formulated based on the discussions held at the meeting and will be presented to C. Gertz.

M. Siegel participated in the March teleconference of the GIT. Final revisions to a letter report
describing the December Quarterly Meeting of the GIT and plans for the Spring Quarterly Meeting
{joint with the Hydrolagy Integration Team) were discussed.

The Sample Overview Committee (SOC) met on March 3, 1992 to consider a number of specimen
removal requests from various Pls for existing core and for preservation of ,.ew core from dnil holes
UE-25 and UZ-16, anticipated to start drilling in April. The requests for existing core were approved.
Requests for core from UZ-16 were approved for a priori preservation of the designated intervals;
however, distribution of these preserved core samples will not occur until after other Pis have had the
opportunity to view the core and to request critical samples that might otherwise be destroyed in non-
critical uses.

The SOC did not take up issues of drill hole pricritization and sequencing as anticipated.
Presumably, consideration of these topics will be rescheduled.

1232221 SYSTEMATIC ACQUISITION OF SITE-SPECIFIC SUBSURFACE
INFORMATION

ignificant Meetings Atten

Pls from the Systematic Drilling Program (SCP Activity 8.3.1.4.3.1.1) and the Surface Facilities
Exploration Program for Soil and Rock Properties (SCP Activity 8.3.1.14.2) met in Las Vegas. NV on
March 18, 1992 with YMPO personnel and staff from SAIC to discuss the feasibility of combining
efforts on one or more drill holes. The Soil and Rock Properties Program requires a deep driil hole to
identify the exact depth of the transition trom the north ramp to the ESF. The Systematic Drilling {SD)
Program requires a somewhat deeper hole, in approximately the same location, to support
identification of stratigraphic unit contacts and sampling for numerous testing activities. Combining
these efforts in an as-yet unnamed drill hole would reduce dupiication of effort and cost. while
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providing both groups with needed geologic information and physical samples. No irreconciiable
differences in requirements were identified, and the Pls will proceed to work out cetails through input
to the Test Planning Package. Drilling may not require use of the LM3GO driit ng; the potential for
using a smaller rig may accelerate the scheduled start of this joint hole.

|l 4 §

R n Ongoing Activiti

The revised draft of the Study Plan for this study was essentially completed during the month, and
responses to all comments from the Project Office and DOE/HQ have been prepared. An integrated
package of comments, responses, and text will be compiled and sent to the Project Office early in
April. (SCP Activity 8.3.1.4.3.1)

A new vertical transect of tuffs from Yucca Mountain was collected in late February and early March in
cooperation with personnel from the USGS. The transect is important in that the location sampied
encompasses an expanded interval of nonwelded tulls between the Topopah Spring and Tiva
Canyon Members. This interval is believed to be very significant with respect to infiltration and
redistribution of downward percolating water above the repository horizon. Hydrologic testing of the
roughly 150 samples is in progress. Additional outcrop sampling activities to refine estimates of
horizontal correlation structure in this important nonwelded interval were under way at the end of
March.

Hydrologic testing of a set of 82 samples of existing core and cuttings from the Sample Management
Facility has been largely completed at the USGS Hydrologic Research Facility. Evaluation and
geostatistical analysis of these test results will begin guring April. (SCP Activity 8.3.1.4.3.1.1 and
8.3.1.2.2.3.1)

Maior iviti ming Next Three Manth

An integrated package on this Study Plan will be compiled and sent to the Project Office in early
April. Comment resolution for the Study Plan for this activity continues. Formal acceptance of the
revised philosophy regarding testing to be conducted by the study versus coordination of testing to
be conducted by others will clear the way for Nuclear Regulatory Commission {NRC) review of this
document, which is required before the drilling of the joint Systematic Driling Program,Surface
Facilities Exploration/Soil and Rock Properties drill hole can commence under this study. (SCP
Activity 8.3.1.4.3.1.1)

! Potential Problems N inq Resolution and Potential Impagts

Acceptance of the resolution to comments on the Study Plan will need to be a Project priority. Delay
would postpone NRC approvai of the Study Plan and impact the schedute for drilling the first SO dril
hole. Numerous other testing activities also depend upon sampies from the SD driling program.
Project and/or HQ action may be required to facilitate final resolution of any remaining issues.

1.2.3.2.2.2.2 THREE-DIMENSIONAL ROCK CHARACTERISTICS MODELS
R rt on Ongoing Activitie

Development activities using the Lynx Geotechnical Modeling System are continuing, although
slowly. A software upgrade from Lynx Geosystems has been received and installed successtuily. A
major upgrade under the beta-test site agreement will be forthcomuing later this year. Down-hole
deviation survey data from existing drill holes has been loaded successtully, and major urut contacts
from these holes are being prepared for input. Digital geophysical iog data has been requested from
the USGS, but receipt of this information has been delayed. (SCP Activity 8.3.1.4.3.2.1)

11
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Major Activities Upcoming Next Three Months
Modeling activities using the Lynx Geotechnical Modeling System wiil continue. USGS personnel will

_ visit SNU during April; information from surface stratigraphic studies will be incorporated into the Lynx
system. (SCP Activity 8.3.1.4.3.2.1)

Status Report on Qngoing Activities

Experiments to investigate dehydration anomaiies observed in welded tuff at temperatures above
160°C have been initiated. (SCP Activity 8.3.1.15.1.1.7)

Calibration of instrumentation and verification of testing prerequisites for thermal conductivity
scoping studies continues. {SCP Activity 8.3.1.15.1.1.3)

Major Activiti ming Next Three Month

The scoping study on the effects of saturation on thermal conductivity will begin in Apni. (SCP
Activity 8.3.1.15.1.1.3)

A quality assurance (QA) audit of Holometrix is planned for late April.

Qther tems to Report

l"'zt<

A seminar on the use of the new Environmental Scanning Electron Microscope (ESEM) at the

Sk yrsity of New Mexico was attended by C. Chocas (SNL) and J. Cannolly (UNM)} on March 12,
"1992. ‘

1.2.3.2.7.1.2 LABORATORY THERMAL EXPANSION TESTING
R n Onqoing Activiti

SANDS88-1581, "Linear-Thermal-Expansior Data for Tuffs from the Unsaturated Zone at Yucca
Mountain, Nevada,” is being prepared for mai.agement review. {SCP Activity 8.3.1.15.1.2.1)

‘Investigations to stabilize the drift in the linear vanable dilatometer transformer (LVDT) output during
soak times continue. (SCP Activity 8.3.1.15.1.2.1)

Maijor Activities Upcoming Next Three Months
Once the accuracy and reproducibility of test data is established and the relevant procedures

approved, a scoping study on the effects of sample size on thermal expansion wili be initiated. (SCP
Activity 8.3.1.15.1.2.1)

1232713 LABORATORY DETERMINATION OF MECHANICAL PRCPERTIES OF
INTACT ROCK
R n Ongoing Activiti

A study involving high-temperature experiments at creep and low strain rate conditions is being i

conducted at New England Research, Inc. (NER). The data from a seres of six experiments run ata
nominal axial strain rate of 109 5! are being analyzed and a SAND report presenting the data is being
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drafted. In addition. the heater is being fabricated and the calibrations being run in preparation for
beginning a series of six creep expenments in Apnil. {SCP Activity 8.3.1.15.1.3.2)

R. Price (SNL} is a member of the American Society for Testing and Materials/Institute for Standards
Research (ASTM/ISR) Steering Committee for the interlaboratory Testing Program for Rock
Properties. The testing portion of Phase | has been completed, with a total of nine government,
private, and academic laboratories participating. The commuttee is now in the process of writing and
revising the report of the data from Phase | and is planning the testing for Phase IIl. R. Price nas
revised the Phase Il protocols for the participating labs. (No SCP Activity)

SANDS2-0223A, “The Influence of Strain Rate and Sample Inhomogeneity on the Moduli and
Strength of Topopah Spring Member Tuft.” by R. Price (SNL), R. Martin, P. Boyd. and J. Noel (NER),
was accepted for presentation at the American Geophysical Union (AGU) Spring 1992 meeting. (SCP
Activity 8.3.1.15.1.3.2)

Major Activities Upcoming Next Three Months

A series of six constant stress (creep) experiments will be initiated in April. The samples of TSw2 will
be tested at a pore pressure of 4.5 MPa, a contining pressure of 5 MPa, and a constant ditferential
stress of 80 MPa. Initially, the experiments will be performed at room temperature and then at 250°C.
Each test wiil each take about four months to complete. (SCP Activity 8.3.1.15.1.3.2)

The logbook covering a series ~f six experiments run at a nominal axial strain rate of 109 s°7 will be
submitted to the Data Records Management System (DRMS; and a data report presenting the data
from these tests will be drafted and begin the review process in the next six weeks. (SCP Activity
8.3.1.15.1.3.2)

. Areport presenting the data from and the analysis of experiments performed to study the attenuation -
and modulus dispersion in tuff will begin the review process in April. {SCP Activity 8.3.1.15.1.3.2) Lo

A report presenting the results of a scoping and procedure study in the collection of bulk properties
data will begin the review process in the next two months. These data support the analysis of the
mechanical property data. (SCP Activity 8.3.1.15.1.3.2)

1232714 LABORATORY DETERMINATION OF THE MECHANICAL PROPERTIES
OF FRACTURES

R n Ongoing Activiti

On March 18 and 19, 1992, S. Brown (SNL) and R. Price (SNL) met with Dr. B. Amadei at the
University of Colorado to discuss fracture mechanical properties. The discussions were centered
around experiments performed in direct shear and whether there is a direct relation between fractal
dimension and the account of surface shear (or damage). The meetings resulted in some
preliminary conclusions and ideas for future work to investigate these issues. Additional discussions
among the participants are anticipated in the future. (SCP Activities 8.3.1.15.1.4.1 and 8.3.1.15.1.4.2)

To determine the variability of the roughness and the degree of mismatch of the surfaces of natural
joints, the topography of seventeen natural joints from the various rock types (including tuff) have
been profiled. These data are being analyzed to quantity the roughness of each surtace, its scaling
(size-dependent} properties, and the degree of mismatch between the two opposing surfaces. A
simple mathematical model of rough fractures has been developed based on these data. Using this
simple model, a computer code is being developed for simuiation of the frictionai shear strength ot
rock joints. Simulations using this code will allow some physical insight into empiricaily derived

13
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relationships commonly used in engineering geology for design of structures in rock. {SCP Activities
8.3.1.15.1.4.1 and 8.3.1.15.1.4.2) ‘

An informal status report has been written that details the results of experiments being performed in
rotary shear. These tests are designed to investigate the effects of different stress paths on the
frictional behavior of artificially produced f(i.e., relatively smooth) fractures. Following shear
deformation on a fracture, the subsequent behavior is highly dependent on whether the fracture
remains “primed" (i.e.. the normal stress is not relieved) or not. This testing will continue for the next
several months. (SCP Activity 8.3.1.15.1 4.2)

Major Activities Upcoming Ne «t Three Months
A journal article summarizing the topography data coliected on 17 natural joints and the analysis of

the data using the simple mathematical model will be written and submitted. (SCP Activities
8.3.1.15.1.4.1 and 8.3.1.15.1.4.2)

1.23.2.8.3.3 GROUND MOTION FROM REGIONAL EARTHQUAKES AND
UNDERGROUND NUCLEAR EXPLOSIONS

R n Qngoing Activiti

Comments have been received on Study Plan 8.3.17.3.3.2 (Select or develop empirical modeis for
ground motion from underground nuclear expiosions) and responses have been initiated. ‘

Major Activities Upgcoming Next Three Months

Responses to comments on Study Plan 8.3.17.3.3.2 (Select or develop empirical models far ground
motion from underground nuctear explosions} wiil be completed and transmitted to the Project

‘Office.

1.2.3.2.84.2 LOCATION AND RECENCY OF FAULTING NEAR PROPSPECTIVE
SURFACE FACILITIES

Major Accomplishments

Excavation of soil pits began within Midway Valley to the east of Exile Hilis.

ignificant Meetings Atten
Results of survival mapping were presented dunng a poster session at the West Management '92
Conference in Tucson, AZ on March 4. 1992,
R n Ongoing Activiti

Nork is proceeding on a report for the USGS on Trench A/BR-3, which was excavated last suinmer
in Midway Vailey.

- Maior iviti ming Next Three Month

Excavation will continue of soil pit area trenches in Midway Valley.

14
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1.2.3.6.2.1.6 FUTURE REGIONAL CLIMATE/ENVIRONMENTS
Status Report on Ongoing Activities

Planning was completed for a multiyear regional climate run for the westem U.S. with the modei -
driven by the output from a Community Climate Modet (CCM) simulation at finer resolution (742, 2.8
degrees latitude by 2.8 degrees longitude). This run is part of Phase !l vaiidation analysis of the
coupled GCM-MM4 modeling system at the National Center for Atmospheric Research {NCAR).
These present climate simulations are scheduled to be started very soon.

The management review of the paper summarizing the results of the Phase | validation analysis has
been completed.

The NCAR contract has been revised as part of the response to Deviation Reports (DRs) 92-02 and
92-03. These DRs are officially closed out.
Major Activities Upcoming Next Three Months

The review of the Phase | report, “Toward the Simulation of Possible Future Climate Scenarios Over
the Southem Great Basin,” will be completed.

A multiyear regional climate run for the Western U.S., using boundary conditions provided by CCM1
at finer resolution (T420), will be completed.

The software evaluation reports for computer codes associated with the regional climate modeling
will be completed.

15
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1.2.4 REPOSITORY INVESTIGATIONS

The objectives of the Repository element are to design a repository compatible with the host rock
that meets the engineered barrier performance objectives of 10 CFR 60 and 40 CFR 191; to develop
the required instrumentation and equipment tor the repository; to obtain the necessary
geoengineering data through laboratory and field tests; and to identily repository operation, closure.
and decommissioning requirements. .

'1.2.4.1.1 REPOSITORY MANAGEMENT AND INTEGRATION

Significant Meetings Attended

A technical exchange was held with staff from the Canadian Underground Research Laboratory.
Fielding of a large mining test was discussed along with instrumentation problems and in situ stress
measurement techniques. SNLU staff benefited greatly from the interchange. A letter report on the
interchange was forwarded to DOE/HQ.

Maior Activities Upcoming Next Three Months

Significant staff and management effort will be required to support the upcoming revision of the
Planning and Controt System (PACS) (Mission 2001) and to support the independent Cost Estimate

ICE) Team audit.

- Qther fems to Repont

Two meetings between the M&Q repository design staff and SNL staff have been scheduled for April.

- The agendas for these meetings include discussions of previous design efforts managed by SNL and

other repository design issues that need to be resolved during advanced conceptuai design (ACD).

1.2.4.2.1.1.1 EXCAVATION INVESTIGATIONS

No activity to report this period.

1.2.4.2.1.1.2 IN SITU THERMOMECHANICAL PROPERTIES

Significant Meetings Attended

L. Costin, J. Pott, and D. Holcomb attended a joint SNLUAECL Rock Mechanics meeting cn March 11
and 12, 1992 in Pinawa, Manitoba, Canada.

Status Repont on Ongoing Activities

_Background material is being researched as a first step in the design of test instrumentation that wiil

operate in the hot thermal environment proposed for the in situ thermomechanical expenments.
(SCP Activity 8.3.1.15.1.6)
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Comments on Study Plan 8.3.1.15.1.8, In Situ Design Verification, are being reviewed and resolved.

1.2.4.2.1.2 ROCK MASS ANALYSIS

Work on Design Investigation Memo (DiM) 260, “Rock Mass Property Assessment-l, Fracture
Analysis,” continued. For thermal/mechanical units down to and including the Calico Hills
nonwelded unit, spacing and orientation of fractures have been determined and analyzed. Usii.g this
and other information, rock quality designations {RQDs) for each unit were deveioped. The work is
now documented in draft SAND92-0449, “Fracture Analysis and RQD Estimation for the Yucca
Mountain Site Characterization Project,” by M. Lin and M. Hardy (Agapito & Asscciates) and S. Bauer
(SNL). The report is currently in peer review.

Work on DIM 261, "Rock Mass Property Assessment-ll, Rock Mass Modulus, Strength, Etc..”

s continued. - For thermal/mechanical units down to and including the Calico Hills nonwelded unit, rock . ..

mass mechanical properties such as moduli, strengths, etc. have been determined using the outp st

‘from DIM 260, intact rock properties, and empirical methods. The work is being documented in

SAND92-0450, "Rock Mass Mechanical Property Estimations for the Yucca Mountain Ste

- Characterization Project,” by M. Lin and M. Hardy (Agapito & Associates) and S. Bauer (SNL). Adr.

" validating the joint models. The initial exp¢ mants us2 a stack of plates of Lexan with a centraily

of the report is being prepared.

Work continued on analyses of the heated room experiment in support of the ESF design effort. The
analysis work has been slowed in order to complete software QA requirements.

Work continued on a series of laboratory experiments with results intended for use in evaluating and

located hole. The plates are being loadea perpendicular to the stacking and displacements are
tracked and measured using Moire grid techniques. Preliminary experiments have been completed
and analysis of the results is forthcoming. Experimental results to be used as input to analyses being
performed in WBS 124231 have been completed.

Major Activities Upcoming Next Three Months

SAND91-1982C, “Fauit Stress Analysis for the Yucca Mountain Site Characterization Project.” by
S. Bauer (SNL) and M. Hardy, R. Goodrich, and M. Lin (Agapito & Associates) will be presented at the
American Nuciear Society IHLRWM Conference meeting in April 1992. {SCP Activity 8.3.2.4.1.4)

Preliminary results from DIMs 260 and 261 were presented to interested parties trom the DCE,
Management and Operations (M&O), and Exploratory Studies Facility {ESF) design group on March
18, 1992 in Las Vegas, NV.

17
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Status Report on Qngoing Activities

An important component of the Project involves the development of constitutive models capable of
analyzing the responses of jointed rock masses, which is a representative geologic feature of the
potential waste repository site at Yucca Mc uintain, NV. Current compliant joint models represent
state-of-the-art analysis capabilities. These mc ~'els were incomporated into computationally efficient
computer codes providing a unique capability ¢! simulation of large-scale field problems. Efforts to
improve both the capability and efficiency of th~ models and codes is ongoing.

Work has continued on a series of numerical analysis of a series of laboratory experiments being
performed (WBS 124212). The analyses are intended to help evaluate and validate the joint models.
Pretest analyses of the layered model have been compieted and the resuits are cutrently being
studied and evaluated. The work is being summarized in a paper for the International Society for
Rock Mechanics (ISRM) Regional Conference, "Fractured and Jointed Rock Masses,” to be heid in
early summer, : .

# Work continued at SNL and Geo Logic Inc. to continue preliminary work to develop & linked boundary - -
) element-finite element computer model for analyzing thermomechanical problems associated with

- design and performance of a potential nuclear waste repository. During this reporting period, efforts

. have concentrated on combining the boundary element computer program developed previously for
calculating the thermally induced displacements and stresses with an existing boundary element

method for elastostatics to solve general thermoelasticity problems. The combined boundary

element method, when integrated into the finite element program, JAC, to form a hybrid program, will

‘'satisfy both the thermal and mechanical boundary conditic : at the interfaces between the finite

element domain and the boundary element domain. :

SANDB7-1305, *JAC-30, A Three-Dimensional Finite Element Computer Program for the Non-Linear
<« Quasi-Static Response of .Solids with the Conjugate Gradient Method,” by J. Biffle {SNL, 1425), .
completed management review and is being readied for Project Ofiice review. B a

&=

1.2.4.2.3.2 DESIGN ANALYSIS

s R n Qngoing Activiti
 Work.on Problem Definition Memo (PDM) 75-25, "New 3-D Far-Field Repository Thermomer! nical
. Calculations,* continued. The analyses are intended to determine the temperatures, stresses, and
strains expected in the vicinity of ESF openings that may become part of the repository. The "new
repository design” is being used in the analysis. with thermal loadings of 57 and 80 kW/acre. The
work was reviewed by E. Ryder and S. Bauer: preliminary results were presented to the ESF design
team.on March 18, 1992.

1.2.4.6.1 SEAL DESIGN AND DESIGN REQUIREMENTS

No activity to report this period.

1.2.4.6.2 SEALING TESTING

R n Onqgoing Activitie

Work continued in the development of the field test definitions report. The efforts concentrated on
detining the surface backfill and seepage control tests. defining hydrologics and geophysical
techniques to characterize rock, and completion of a draft of the report. ;

18
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1.2.5 REGULATORY AND INSTITUTIONAL

The objective of the Regulatory and Institutional element is to (1) conduct all activities involving
licansing, environmental compliance, communication, and liaison with the State of Nevada, affected
. Indian tribes, and the public and (2) administer the grants mandated by the Nuclear Waste Policy Act
.. (NWPA) of 1982.

1.2.5.1 MANAGEMENT AND INTEGRATION

Status Report on Qngoing Activities

R. Orzel represented SNL on the public tour conducted at Yucca Mountain on March 28, 1992. These
tours are conducted monthly as part of the DOE public outreach program. A representative from

~ each of the YMP participants is requested to staff the exhibits at the Field Operations Center (FOC)
‘ and answer questions that the public might have about the displays.

1.2.5.2.1 NRC and NWTRB INTERACTION SUPPORT
Significant Meglinas Attended

. Staff attended the NWTRB meeting in Arlington, VA on March 10 and 11, 1992 and the NRC meting in
Albuguerque, NM on March 17 and 18, 1%32.

) Wo:k is underway to provide required support for the April meetings with the NWTRB, the Advisory
Committee on Nuclear Waste (ACNW), and the NRC.

Maijor Activities Upcoming Next Three Months
SNL staff will support and attend the following meetings:
ToAprit@-8 ‘NWRTB Meeting in Dallas, TX
© April 23 and 24 ACNW Meeting in Bethesda, MD
April 28 and 29 NRC Meeting in Albuquerque, NM
" May 11 NWTRB Meeting in Haniord, WA
May 13 NWTRB Meeting in idaho Fails, ID
2o May 19 NRC Meting in Rockville, MD
.7 May 26 and 27 ACNW Moeeting in Bethesda, MD
- May 27 NRC Meaeting in Rockville, MD
May 27 ACNW Meeting in Bethesda, MD
May 28 and 29 ACNW Mesting in Bethesda, MD
June 3 NRC Meeting in Rockville, MD

June 25 and 26 ACNW Meeting in Hanford, WA

1.2.5.2.2 SITE CHARACTERIZATION PROGRAM

- No activity to report for this period.

' 1.2.5.2.3 REGULATORY REVIEW

No activity to report for this period.
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12525 STUDY PLAN COORDINATION

Major Accomplishments

Study Plan 8.3.1.2.2.2, "Water Movement Test.” written by LANL staff, was reviewed by M. Siegel in
response to a Project Office request. Comments were submitted to YMPO on March 27, 1992. (No
SCP Activity)

Major Activiti ming Next Three Month
Study Plan 8.3.1.4.3.1.1, Systematic Acquisition of Site-Specific Subsurface Information - Systematic
Drilling Program,” by C. A. Rautman, has been reviewed by other Project participants, YMPQ, and HQ

personnel. The review comments were received on October 3, 1980 and will be responded .0 within
the next two months. (SCP Activity 8.3.1.4.3.1.1)

1.2.5.2.6 SEMI-ANNUAL PROGRESS REPORTS
R n Ongging Activiti
A meeting was held on March 20, 1992 to begin the preparation of the Semi-Annual Progress Report.
Major Activiti ming Next Three Month B

The Semi-Annual Progress Report for October 1. 1391 through March 31, 1982 wiil be prepared and
submitted to the Project Office by April 6, 1992.

20




R e i e iR

rzo

MARCH 1992 @

1.2.6 EXPLORATORY SHAFT INVESTIGATIONS

The objective of the Exploratory Shaft element is to develop, design. construct, operate. maintain,
and decommission the exploratory shafts required for site characterization and to plan and
implement the in situ testing program.

1.2.6.1.1 EXPLORATORY SHAFT MANAGEMENT, PLANNING, AND TECHNICAL
ASSESSMENT

Preliminary discussions were held with the LANL Test Coordinators regarding sampling needs and
consolidating the sampling efforts.

A review of the SNL laboratory and field test program was performed to determine which, it any, tests
SNL shouid field during the construction of the North Ramp TBM Launch chamber. - Sampie -
collection for laboratory tests was the only activity identified as being applicable to this early
construction activity.
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1.2.9 PROJECT MANAGEMENT

The objective of the Project Management element is tc schedule, budget, perform, control,
coordinate, and report Project management, Project control, and quality assurance work. This
_ includes identifying and delfining interfaces among Project elements and integrating those elements.

1.2.9.1.1 MANAGEMENT
ifi Meeti Alten

Staff attended the first meeting of the YMP Information Resources Management Council in Las
Vegas, NV on March 25, 1992

L= Status Report on Ongoing Activities

Work continued on updating the property database. Staff was trained in requirements regarding
- property procured with Nuclear Waste Funds.

o Managemént of production of technical reports has transitioned to new staff.
All IHRWM conference papers have been submitted as record packages to the local records center
(LRC).

Maior Activities U ing Next T Month

=T gchnical publication staff will meet with Project Office Central Records Facility (CRF) staff in Aprit to
dacuss Aecords Information System (RIS) problems and receive training.

The éloSo out of the DOE/YMP Property Audit will be conducted and audit obsarvations will be
addressed. An information bulletin detailing requirements for use and disposal of property acquired
.with Nuclear Waste Funds will be written and distributed to ail SNL staff supporting the YMP.

~ 1.29.1.4 RECORDS MANAGEMENT
o li n
The SNL Local Records Center was awarded the YMP Records and Document Control Quality

Service Recognition Award for the fourth quarter of 1991. This award recognizes superior
achievement, process improvements, and customer service.

Records staff attended the YMP Records Coordinators Meeting in Las Vegas, NV on March 4 and 5,
1992. Records staff also attended the Association of Record Managers and Administrators (ARMA)
Spring Conference in Albuquerque, NM on March 19, 1992. Technical and Management Support
Services (TAMSS) records staff conducted a one-day workshop in Albuquerque, NM for Records
Management staff on the use of the Records Information System (RIS} and records indexing
methodologies.

" Sfatus Regort on Ongoing Activities

. Record source training was provided to SNL YMP staff. Development of supplemental modules for -
» ° the on-the-job (OJT) program for LRC staff continued. Sorting of backiog records related to the Site
. Characterization Project (SCP) was initiated. Indexing of photos for the Nevada Test Site (NTS) -
- Photos Database continued. s
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“Maijor Activities Upcoming Next Three Months

- QAIPs 1_7~1 and 17-3 will be issued.

4.291.5 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) SUPPORT
FOR THE TRAINING MISSION

4 R n Ongoing Activiti

-The new training program, Training for Optimal Performance by Staft (TOPS), was presented to and
- approved by the Technical Project Officer (TPO).

- A textbook for use in an Interdisciplinary Technical Training general geology course has been
“ identified and a sample copy is being obtained. An instructor has also been identified.

A preliminary matrix has been developed as the first step of implementing the Job Effectiveness
Training (J component of TOPS. s

The Computational and Visualization Environment (CaVE) users’ survey has been completed and the
. results are being compiled. These results will be analyzed and training will be deveioped and
—implemented based on same. .

.. Major Activities Upcoming Next Three Months

_';_‘-;Several staff will be attending “Using Video's Power in Training™ course on April 1.through 3. 1992 at
_=the Sony Institute in California. .

" Training staff F. Cheek-Martin and A. Hotchkiss will attenc the Project Office’'s "Train the Trainer” five-
“.day ciass in Las Vegas, NV on April 20 through 24. 1992.

.Statt will participate in the Training Coordinators meeting, which is currently expég;;_ed to be held in
. Washington, DC in May.

"~ Arevised proposal foi .ne development and imptementation of JET wiil be preparéd and presented to
the TPO in mid-May.

1.2.9.2 PROJECT CONTROL

igniticant Meetings Atten

The YMP Project Control Steering Committee (PCSC} met in Albuguerque. NM on March 20, 1992.
_ Discussions were held on the upcoming ICE Team visits from DOE;HQ and the Mission 2001 effort
- planned by the M&O.

R n Onqoing Activiti

Actual cost and network status reports were sent to YMPO. The clean up on PACs data bases
_‘continued.

- The PACS video is still under development. Additional filming is scheduled for early May. Progress
on the film has been slower than originally expected because of delays in obtaining computer -
equipment needed for the animation segments.

Work is continuing on the QADEFS data base sottware, with completion and :nstailation in the
production mode being planned for the first or second week in April.
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A process to use FTP software to transfer text files from thae YMP VAX computers to the AIMS
computers has been developed and documented for use by AIMS users.

A utility menu was developed on the Administrative Information Management System (AIMS)
computer to allow AIMS users to communicate using the UNIX mail facility on the AIMS computer.

Majgr Activities Upcoming Next Three Months
Replanning for FY33 - FY01 is expected to start on April 6, 1982.

The PACs video will be completed, previewed and presented.

Information packages will be assembled for the ICE Team visit. The PACS workstation software will
be installed permitting electronic transmittal of PACS data to Las Vegas, NV.

The YMP PCSC will meet in Albuquerque, NM on April 24, 1992 to discuss the progress of the ICE
Team visits and the Mission 2001 effort.

1.2.9.3 QUALITY ASSURANCE PROGRAM
Status Report on Ongoing Activities

The QA audits of NER and Holometrix were rescheduled from February 1992 to the last week of April
- 1992. The revised schedule was required to allow participation of key personnel from both facilities
..~ and the required SNL technical specialists deemed crucial for a performance-based assessment of ..
quality-affecting activities.

Quality Assurance Implementing Procedures (QAIPs) 16-1 (Corrective Action) and 18-1 (Quality
- Assurance Audits) are in management review. QAIPs 15-1 (Nonconformance Controt and Reporting),
.17-3 (Processing YMP Records), and 1-5 (Work Agreements) are in preliminary draft review. DOP 17-
1 (Records Management System), revised and retitled as QAIP 17-1, "Preparing and Submitting YMP
Records,” is also in draft review.

" The SNL NWRT QA Depért‘m,éht submitted a response to a Corrective Action Report (CAR), YMP 92-
021, that was issued as a result of YMP Audit 92-09 conducted in February 1992. Additionaily, the
proposed actions were completed and objective evidence thereof submitted to the Yucca Mountain

QA [_)ivision.
Major Activities Upcoming Next Three Months

QA progrém changes dictated by the SNL restructuring will continue to be identified and
implemented.

The review of SNL QAIPs for improvement and simplification will continue.
Activity will continue on the development of a new computer-based QA matrix.

An internal surveillance of software code development (specific to WBS 1.2.1.4.9 activitie~! is
+cheduled.

The SNL internal audit tentatively scheduled for late May or early June 1992 will focus on the
" - . implementation of QA controls _applicable to ongoing significant technical activity.

her tems to R

" Work was Comple(ed within the SNL NWRT QA organization to identify the impact ot the transition to
- arevised work breakdown structure (WBS) system.

J. V. Voigt (MACTEC) is scheduled to present a poster session at the April 1992 IHLARWM conference.
24
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APPENDIX A: TECHNICAL DATA BASE INPUT

1. CANDIDATE DATA FOR THE TECHNICAL DATA BASE
. Pantici Description of Data

SNL “Uniaxial and Triaxial Compression Test Series on Calico Hills Tuff,”
SANDB2-1314, R. H. Price.

SNL Uniaxial and Triaxial Compression Test Series on Topopah Spring
Tutf,* SAND82-1723, R. H. Price.

SNL *Uniaxial Compression Test Series on Topopah Spring Tuff from Usw
GU-2, Yucca Mountain, Southern Nevada,” SAND83-1646, A. H. Price.

SNL “Preliminary Characterization of the Petrologic, Bulk, and Mechanical

Properties of a Lithophysal Zone Within the Topopah Spring Member
of the Paintbrush Tuff,” SAND84-0860, R. H. Price. ‘

2. DATAFORMALLY SUBMITTED TO THE TECHNICAL DATA BASE

Participan Description of Data SNL Data Auth. No.
USGS *Strontium Isotopes in Carbonate Not applicable

Deposits at Crater Flat, Nevada,” from
the High Level Radioactive Waste
Management Proceedings of the
Second International Conference.

USGS “Assessing the Natural Performance Not applicable

of Felsic Tuffs using the Rb-Sr and
Sm-Nd Systems--A Study of the
Altered Zone in the Topopah Spring
Member, Paintbrush Tuff, Yucca
Mountain, Nevada,” from the Materials

“Research Society Symposium
Proceedings.

USGS "Distribution of Rubidium, Strontium Not applicable
and Zirconium in Tuff From Two Deep
Coreholes at Yucca Mountain,
Nevada,” from the High Level
Radioactive Waste Management
Proceedings of the Second
international Conference.

3. DATA FORMALLY ENTERED INTO THE TECHNICAL DATA BASE

Participant ription of SNL, Data Auth. No.
USGS Drill hole mineralogy data DAQ0O45
USGS Drill hole and surface sample
mineralogy data, Surface sample
location and description DA0068
USGS .Surface sample mineralogy data DAD126
USGS Drill hole mineraiogy data DAO128
< LLNL Solubility of racionuclide data DAQ155 and DAO159
Lo LANL Drill hole mineralogy data DAO156
USGS . Surface sampie mineralogy data DAO162
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APPENDIX B: REFERENCE INFORMATION BASE

REFERENCE INFORMATION BASE (RiB) CHANGE REQUESTS SUBMITTED"
RIBCH Subject Paricipan Slatus

None.

INFORMATION BEING PROCESSED AS RiIB CHANGE DEVELOPMENT FILES FOR
CONSIDERATION AS INPUT TO THE RIB”

RIBCR Subject Status

CRs7 Calcite-Silica Vein Deposits Submitted to CCB
CR58 Volcanic Features Review

CR60 Spent Fuel Vertical Emplacement Cancelled

CR61 Spent Fuel Horizontal Emplacement Cancelied

CR62 Geomorphic Processes : Cancelied

CR63 Estimated Water Usage Review Complete
CR64 Physiographic Divisions Cancelled

CR&5 Tectonic Geomorphology Cancelled

CR66 Mechanical Excavation Cancelled

CR6&7 Thermal/Mechanical Cross Sections Submitted to CCB
CR68 Existing Roads Cancelled

CR70 Hydrogeologic Zones - Submitted to CCB
CR71 Potential Transportation Routes. Review Complete
CR72 Material Specifications - Surface Cancelled

CR75 Regional Seismic History Submitted to CCB
CR76 UNE Seismicity Submitted to CCB
CR77 Rock Mass and Q Ratings Cancelled

CR80 Water Application Movement Under Deveiopment
CR81 Thermal/Mechanical Surfaces Review

CRs82 Topographic Maps Review Complete

None.

3. INFORMATION ENTERED INTO THE RIB

*Candidate information is identified by RIB Change Requests, which are prepared in accordance with
Revision 0 of Yucca Mountain Project Administrative Procedure AP-5.3Q. “Information Flow into the

Reference Information Base,* which is implemented at SNL as Department Operating Procedure
(DOP) DOP 3-8.
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United States Department of the Interior Ammicx e e
GEOLOGICAL SURVEY

MS. <515 . T

DENVER FEDERAL CENTER

DENVER, COLORADO ®n2l:

IN REPLY REFER TO:

May 11, 1392

Carl P. Gertz, Project Manager
Yucca Mountain Project Office
U.S. Department of Energy

P.O. Box 98608

Las Vegas, Nevada 89193-8608

SUBJECT: U.S. Geological Survey (USGS) Detailed Monthly Status Report for March,

1992

Dear Carl:

Enclosed is the USGS detailed monthly status report for March, 1892, if you nave any
questions or comments, please contact Raye Ritchey at FTS 776-0517.

Attachment

00, Wy 2€ 01 gl 4oy

WBS: 1.2.9.1.1
CA: N/A

Sincerely,

 fg O ety

Larry R. Hayes

Technical Project Officer
Yucca Mountain Project Branch
U.S. Geological Survey
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cc: D. Appel, USGS/Denver
T. Blejwas, SNL/Albuquerque
R. Bullock, RSN/Las Vegas
D. Campbell, USBR/Denver
R. Craig, USGS/Las Vegas
W. Dudley, USGS/Denver
D. Gillies, USGS/Denver
R. Herbst, LANL/Los Alamos
V. lorni, DOE/Las Vegas
W. Clark, LLNL/Livermore
R. Pritchett, REECo/l.as Vegas
R. Ritchey, USGS/Denver
E. Roseboom, USGS/Reston
J. Shaler, SAIC/Golden
N. Trask, USGS/Reston
" YMP-USGS Loca! Records Center 1.1.02

LRH/RER/mt
059204




Department of the Interior
United States Geological Survey
YUCCA MOUNTAIN PROJECT
1 nthly Highlights and Status Report
MARCH 1992

DISCLAIMER

Quality Assurance checks on data contained in this report have been performed oniy to determine that the

data bave been obtained and documented properly. Any information is preliminary and subject to cbange as
further analyses are performed. This repost has not been reviewed for conformity with U.S. Geological '
Survey technical and editorial standards and stratigraphic nomenclature. Company pames are for descriptive
purposes only and do not constitute endorsement by the U.S. Geologicai Survey.
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12.1 SYSTEMS

OBJECTIVE

To integrate systems with the Geologie Repository Program end te describe the YMP Mined Geolouic
Disposal System (MGDS); and to evaluale the periormance of the naturai, engiacerad barnier, and (oid
systems for meeting regulatory standards.

WBS 1213 Techmcal Dara Base Manpgomernt

OBJECTIVE .
To masage, maintain, and accumulate technical data and information produced by siic characteriaiion,
design development, and performance assessment acuvitics for the Projedt.

WBS 1,2.13.5 Technmical Data Base Input
Principal Investigator - L. Hayes

BJECTIV
To provide the hardware, software, personnel, and procedures needed to provide data t¢ the technica’ base.

ACTINITIES AND ACCOMPLISHMENTS

The Participant Data Archives (PDA) accepted 212 technical datainformation {orms covening SCP
activities 8.3.1.2.23.1, 83.1.82.13, 83.1.52.1.85 §3.1.17 472 and cne for WEBS 1 .
Environmental Monitoring Plan,

The PDA has acquired all missing develocorder fiims {rom the zartheuake center. An audil and
inventory was conducted at the Security Archives storage facility 1o compictz the revamping of the
develocorder data base.

WES 1214 Perfarmance Acimcsment

OBJECTIVE

To conduct investigations and develop mathematical modeis examining the periormance of the MGTS in the
preclosure and posiclosure phases; to verify, vaidate, benchmark. and document codes for assessiag the
performance of the overall waste isolation systemn; and to anaivze the performance of the total system and
subsystems.

W 2144 Site Performance n

OBJECTIVE )
To integrate physical process submodeis and data into computational models for prediction &f performance
of the sute (including uncertainties); and assess whether tae site will meet requurements {for ground-water
travel ime in 10 CFR 60.113(a) (2). (SCP Sections £22 and £3.5
WRBS 121442 Favorgble and Adversg Conditions

Principal Investigator - A, Flnt

QBJECTIVE
To assess site performance charactenistics under the favorabie and adverse conditions lisied in 10 CFR o
60.122; and assess cogineered barrier system (EBS) performance characieristics under the potentalls adverse -
coaditions o 10 CFR 6C.122, which refers to umpacts on EBS perivrmance. (SCP Section 3325170 '

3

N




ACTNVITIES AND ACCOMPLISHMENTS

Technical Activities
3GPAOQOG Test ncw ncutron calibration in 1-D model
‘ - Moisture retention curves are currently being developed on many samples representing all

of the lithologic units present in USW UZN-55. The data will be used Jor input into the 1-
D modcl. Additional rock propertics are still undcrway. Several of the N-55 core are being
oven dried at temperatures ranging from 200 C - 800 C to determine the appropriate
tcmperature to remove all hydrogen from the rock matrix. Prchminary results suggest that
this will improve the ncutron probe calibration. All core from N-55 will be dried at high
temperature to determine the final calibration to use for the model.

3GPAOQ02 Develop analytical solution to model imbibition
The computer program using the analytical solution for detcrmining sorptivity via inverse
modcling was run utilizing the measured sorptivity on the Shardy Base horizontal transect
samples and the composite transect samples. Some success was achieved, but it was
- apparent that additional work is necessary to predict the high ang the low permeabilities.
Moisture retention curves were run on Shardy Basc and composite sampics, and will be
used for modcl validation of Brooks and Corey functions.

3GPAQO7 Sensitivity analysis mode! mesh size to 1-D infiltration
“This activity has begun by considering appropriate mesh sizes according to model
specilications, along with the finalization of the neutron calibration for vaiidaucn input.

* Quality Assyrance

Plapning an ration

Variances

214 lopment and Validation of Flow and Transport Mod

Principal Iavestigator - A. Flint

To develop and validate the calculational models that (1) are used primarily in assessments of performance
for-the resolution of Issues 1.1, 1.2, 13, 1.6, 1.8, and 1.9; (2) describe fluid flow or the transport of energy/or
radionuclides; and (3) are not used exclusively in the resolution of a single issue; and to follow applicable
quality-assurance proceduses.

A TT1 MP HMEN
Technical Agtivities

3GVF001 Prepare for core heating experiment
Particle density measurements using the pyvcoometer and imbibition measurements bave
been completed on all samples. An additional high temperature oven was obtained and
calibrated for use with these sampies. Statistical analvses have been run 1o divide the
samples into groups for processing at different temperatures. All preparations for the
experiment are complete.

3GVF002 Heating experiment lab analvses
Preparation of core and initial measurements are compicte and the pecsssary equipment bas -




been obsained and calibrated 10 begin the beating experiment.
g § cxp

3GVFO05 Develop method for thermal conduct and heat capacity

3GVF009 Continue development of 3-D borchole imbibition model

3GVF014 Prepare technical report, borizontal variability of Shardy Base transect

3GVFO1S Finalize geostatistical software and text

Qualitv Assyrance

Pl

Variances
3GVFDLS Finalize geostanstical software and text

_ horizontal trends in bulk and hydraulic properties. Approximately 300 1-inch core
specimens were collected in a series of 26 vertical transects arranged dcross a horizontal

ning an ralion

The therr. al probe design has been completed and tested in prototyre experiments. An
experimentul protocol has been developed and tested for determining thermal conducinity
and heat capacity of rock cores as a function of waler content. Data logger programs and
wiring pancls have been constructed for a system to mcasurc prapertics on six rock cores
simultancously. Construction and calibration of a set of thermal probes is in progress. A
computer program for reading data logger files and computing thermal propertics was
complcted. The program permits interactive data interpretation and analysis.

A 3-D mesh has been constructed and coded for use with TOUGH. Preliminary

simulations are unable 10 reproduce neutron readings; simulated imbibition rates are much
smaller than observed in the experimental data. Further model development is awaiting the
analysis of laboratory sorptivity data which has just been completed. The MTL core data
has not yet been received for model input, and the imbibition data will be used as data for
analysis in 3GVFO10 (Analysis of MTL core data for model input) for the time being.

Analysis of data from the Shardy Base horizontal transect has been completed. Measured
properties include: bulk density, porosity, saturated hydraulic conductivity, and sorptivity.
Water characteristic curves have also been measured. This activity has been expanded to
include an intensive 2-D sampling grid which is being used to investigate vertical and

transect approximately 3500 ft. long. The determination of properties is in progress. The
results of this investigation will be presented at the Fourth International Geostatistics
Congress in September, 1992. This information will be used to supplement and finalize the
draft of the technical report, and is not expected to create any delays at this time.

Cbapter 3 of the textbook bas been compicted and work on chapter 4 is in progress. The
geostatistics package bas been completed. A computer programmer has been hired to '
perform diagnostic tests and to prepare a version of the software for user testing. The
user's manual 15 being written now. Test copies of the software will be distributed in May. - -
Delays in the actual finish of this activity will not impact anv other activities, because the
computer package is finished and currently being used for prototvpe analysis.

Delavs 10 this acivity will not impact anv other aatmities. The actual finish date wall
probably be delaved until mid-summer.

La¥




WBS 12147 Sypporting Calculations for Pociclosyre Performangs Anaivegs
Principal Investigator - A. Flint

OBJECTIVE
To provide documentation and results of calculations used is analyses of postclosure performance that
support design efforts, contribute to the resolution of Issue 1.3, and indirectly support activities carried out

under other performance assessment WBS clements.

ACTIVITIES AND ACCOMPLISHMENTS

3GPC002 Develop method to determine moisture retention-CX-2
A welded core sample, 15 inches in diameter, was initially saturated and then evaporaied 10
allain various water contents. Water potential was determined using the CX-2 at each water
content to develop a moisture retention curve. A Brooks and Corey model was succzssfully
fit to the data. A sample cup was fabricated that has a smaller inside diameter enabling the
utilization of the many 1-inch core plugs collected from transects. The cup also has an O-
ring to sce if there is any reduction in water loss from the instrumest that may improve the
accuracy. Additional core samples are being prepared for moisture retention and an
experimental procedure is being developed to see if the particle size of rock chunks has an
fluence on the measured water potential,

3GPC004 Finish measurement on transect core, preliminary data analysis
Imbibition and moisture retention were completed on the composite transect samples. All
remaining core from the UZ-6 transect are undergoing imbibition experiments. Data has
been organized into a dataset for submittal to the LRC.

Quality Assurance
3GPCO01 Develop calibration procedure, test CX-2

Development of the calibration procedure i being revised based on new informaticn on the
105, :

Planning and Qperations

Variances
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123 SITE

QOBJECTIVE

To characterize Yucca Mountain and vicinity to identify and technically qualify a possible site for the
construction and operation of a mined geologic repository for high-lcvel radioaciive waste,

© WBS 1231 Management and Integration
Principal Investigator - L. Haves

To manage and integrate the work performed within the site WBS clements.

M&!I - Branch 0G3197B1

Summary Account Manager - L. Ducret

n ND A MPLISHMEN
R. Craig auended Prototype Management Team meetings on March 6, 13, 20, and 27; Exploratory %
Studies Facility (ESF) meetings on March 6 and 20; UZ-16 Task Force meetings on March S and
19; the YMPB staff mecting in Denver on March 16; a SOC meeting at the SMF March 3; a Tracer
Injection System meecting March 17; and 2 meeting at the FOC with USBR personne! regarding
- soils, on March 4.

R. Craig provided overviews of Yucca Mountain geology 2ad hydrology programs as part of the
public open house tour on March 28.

--R. Craig reviewed the 50% Phase 1A ESF design as part of the Managcmcm Review on March 2,

R

i e

= - Geolo ies P =
T Summary Account Manager - J. Stuckless -

ACTIVI A P N
1. Stuckless continued work on MOAs with the Geologic Divisior with most time being spent on
transfer of seismic network from GD to the University of Nevada, Reno.

T J. Stuckless continued work on the start up of GSP. C. Menges and W. Simonds were added to the "
L safl :

J. Stuckless presented a report on Trench 14 at the Waste Management 92 svmposium poster
session. -

lemeniation
Summary Account Manager - J. Stuckless

A MPLISHMEN
The following preliminary draft technical procedures were prepared or changed as requested:

GCP-14, R2 Extraction and Recovery of H,O From Calcite-Hosted Inclusion Fluids
GP-39, RO Geophotogrammetric Mapping of Trench Walls - Field Work

HP-114, R1 Estimating Streamflow Discharge

HP-126, R1 Extraction of Residual Water from Tuff Samples by Vacuum Dlsullauon
HP-169, R1 Determination of Peak Discharge by the Slope-Arca Method

HP-221T, RO Monitoring the Well Water Level or Fluid Pressure Response to

g



Underground Nuclear Explosions of Earthquakes

HP-222T, R0 Using a Small Draft Packer and Transducer to Mcasure Ficld
Pressure in Wells

HP-229, R1. Dctermination of Water Content and Physical Propertics for Laboratory

‘ © " Rock Samples

HP-236T, RO Installation and Operation of PVC Strattle Packer String in Unsaturated
Zone Boreholes for Gas and Water Vapor Sampiing

HP-237T, RO Methods for Scaling Unsaturated Zone Borehole Core Samples (o Preserve
Moisture Conlent ‘

Final drafts of the following technical procedures were prepared and returncd to the HIP for
signatures:

HP-221T, RO Monitoring the Well Water Level or Fluid Pressure Response to

“Underground Nuclear Explosions or Earthquakes S ‘

HP-222T, R0 Using a Small Draft Packer and Transducer to Measure Fluid Pressurc in
. Wells S

HP-169, R1 Determination of Peak Discharge by the Slope-Arca Method

Within a two week period GP-39, RO, Geophotogrammetric Mapping for Treach Walls-Field Work,
was prepared, processed through QA and technical reviews and submitted for cootrolled distribution
in time for investigator J. Coe (GSP) to meet his ficld work deadline. :

A change request to modify the SCPB as a result of a nced to move the seismic profiling task from
Study 83.1.17.43 to 83.1.4.2.1 was completed. ST

A job packagé for SCP activity 8.3.1.5.2.1.5 was revised and approval was coordinated with the chief 7 _
of the Nevada operation program and the YMPO. :

The GSP was assisted with responses o and/or remedial/investigative actions for CAR-91-03, CAR .
91-05, CAR-91-07, CAR-9205, NCR-90-37, NCR-91-26, NCR-91-31, NCR-91-36, NCR-91-44, NCR- ~
92-02, NCR-92-17, AND NCR-92-19. The GSP was also assisted in following up on overdue reading

" assignments and document transmittal notices (DTNs), in gathering raw data for manuscript record
packages, as well as completing TDIFs. A QA records package for Study Plan 83.1.17.43 was
transmitted to the LRC. ‘

The GSP continued to be represented on 2 commiltee Lo revise procurement control and control of ‘:
purchased materials, equipment and services. Data bases utilized by the GSP were reviewed and
suggestions made to creatc a single relational data base. R

Several meetings and ylahxﬁng sessions 10 transfer the operation of the Southern Great Basin
Seismic Network from tbe Branch of Geologic Risk Assessment to the University of Nevada, Reno

were attended.

Eleven technical data information forms were prepared for SCP activity 83.1.52.1.5 and submitted -
to the technical data coordinator. Seven of the TDIFs were for data acquisition, two were for

* selected data, and two were for develcped data.

» Records packagg# were prepared and submitted to the LRC for two approved Memoranda of
Agreements, *Borehole Geophysical Surveys at Yucca Mountain” and “Fadilities and Services, Branch
of Isotope Geology’: - Distribution was provided for the 1sotope Geology memorandum. _



J. Whitney was assisted with the preparation of viewgraphs for his prescotation at the EPRI
Workshop on Earthquakes and Tectonics held March 46 in Washington, D.C.

The TPO office was assisted with the investigative and remedial actions for USGS-NCR-91-14 on
missing qualification documents for study plans. Filteea GSP study plan files were examincd for

records compliance. A study plan records package checklist was prepared and submitted to the TPO

QA advisor to assist in planning further actions.

Configuration Control Committee (CCC) meetings were attended in Denver (March S and 17).
Assistance was provided to numerous technical contacts for software in Mecalo Park on March 25-27.
P. Nelson was assisted with completing the QMP-3.03 attachments for software.

The technical procedure status list was updated and forwarded to the YMP-USGS QA office.

A review of configuration management change request and change dircctive for cight affected
- document notices (ADNs) was made. Final responses for the ADNs were rcturned to DOE/YMP.

M& I - Hvdrologv Program Management and Administration 0G3192H]

Summary Account Manager - D. Gillies

ACTIVITIES AND ACCOMPLISHMENTS
All 60 USGS and LBL summary account schedules were statused as of the end of February using
schedule-status and progress information provided by cach summary account manager.

.. A draft USGS management agreement for conduct of the YMP environmental program water-

resources monitoring project was reviewed by all parties concerned. Minor revisions to the
agreement resulted from the review.

D. Appel and D. Gillies met with staff of the USGS Nevada District on March 20 to discuss

_ management of the water resources monitoring project and future plans for expansion of the Yucca
Mountain surface-water gaging network. Nevada District staff presented a firsi-cut budget for FY 93
that would allow for significant expansion of the network. ;

D. Gillies participated in the March 23 DOE-Environmental Program mid-year financial/progress
review for the water resources monitoring project being conducted by the USGS Nevada District.

D. Gillies synthesized historical cost information for selected hydrology program planning and 59
scheduling accounts (SCP studies) in preparation for 3 meeting with the DOE-HQ Independent Cost
Estimating team. At the meeting on March 31, Gillies traced the evolution of Hydrology Program
multi-year cost estimates from the 1989 “bottoms-up® exercise conducted for the FY 1991 WAS, to

the FY 1992 PACS.

| ion rol 92H?2

Summary Account Manager - W. Causseaux

ACTIVITIES AND ACCOMPLISHMENTS
S. Frans is currently processing 45 hydrologic procedures and sdicatific notebook plans.

Seven approvcd technical procedure packages and five approved scientific notebook plan packag:sb V
were submitied to SAIC by S. Frans.

W. Causscaux met with G. Patterson, S. Boucher, and W. Rodmaa to discuss final changes in HP-

-
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22T and HP-222 prior to submitial for review and approval.

W. Causscaux and J. Woclverton met with A, Flint and J. Ziemba to discuss the adequacy of YMP-
USGS interfaces with REECo in using QA controls for the sample collection that is acceptabic 1o
HIP.

1. LaMonaca submitted the dralt of QMP-3.04, R4 to the QA office on March 26 for retvping and
preparation for QMP-5.05 Management revicw,

The HIP reviews of QMP-3.15, RO were completed by W. Causseaux, R. Luckey, J. Woolverton and
G. Severson and submitizd to the YMPB on March 17

W. Causseaux met with T. Chaney to discuss proposed changes in the draft revision of QMP-3.01,
with specific reference to include management controls in the management procedure {or
procurement. The need for comment resolution for the draft of QMP-3.15, RO was also discussed.

N. Karas (SAIC/Golden) met with W, Causscaux to discuss the status of YMP-USGS QMPs and
TPs that are in process or review by the HIP. Of particular interest was the continuing
improvement in timeliness and adequacy of technical review and comment resolution records
packages.

W. Causseaux met with D. Porter (SAIC/Golden) to finalize comment resolution for the HIP
reviews of QMP-3.15, R0. Issuance of this management procedure is important to the YMPB
technical staffs to facilitate implemeatation of the YMPO QA grading process within the USGS-

J LaMonaca initiated NCRs 92-13 and 92-14 pertaining to YMPB publications not complying with
various requirements of QMP-3.04.

D. Appe!l met with W. Causseaux and J. Woolvertoa to finalize the HIP proposed disposition {or
USGS-CAR-92-04 regarding QA deficiencies for Study Plan Activity 83.1.2.2.6.1 Gaseous Phase
Circulation.

W. Causscaux met with A. Whiteside to review the final YMPB proposed disposition for NCR-91-31 *
regarding deficiencies in instrument calibration services provided by approved vendors.

W. Causscaux and S. Frans met with J. Millsap of the YMPB administrative staff to review i
procurement document records packages prior to submittal to the LRC. Causscaux also talked with
T. Mendez-Vigo about strategy previously used to complete the records packages.

D. Appel, W. Causscaux, and other HIP and YMPB personnel attended a mecting oo March 3 to L
discuss the YMPO Audit-92-13 scheduled for six HIP study plan activities during the period Apnil 1-
10. The purpose of the meeting was to finalize opcrational strategy and evaluate readiness for the
audit.

W. Causscaux visited the Las Vegas subdistrict office to discuss preparations for YMPO audit-92-13
with M. Pabst and the technical staff of the surface-water runoff study.

W'. Causseaux visited the HIP Hydro_logié Rescarch Facility at the NTS 1o participate in USGS
Audit-92-04 and to serve as HIP Laison for QA and management.

W. Causscaux met with L. Haves in Las Vegas to apprisc him of the status of USGS Audit-92-04

8§




that was in progress at the Hydrologic Rescarch Facility at the NTS. Hayes and Causscaux met with -~ .
J. Ziemba and M. Mustard at the YMPB office in Las Vegas 10 receive a progress rcport on USGS '
Audit-92-02, .

HIP QA, management, and technical personncl attended the "How To Be Auditcd” scssion e
presented by the YMP-USGS QA office on March 24 as part of the YMP-USGS preparations for -
the YMPO Audit 92-13.

W, Causseaux and J. Woolverton met with T. Chaney to discuss strategy for the YMPO Audit-92-13
of HIP activities and the Hydrologic Research Facility at the NTS.

D. Appel met with W. Causseaux and J. Woolverton to finalize the HIP proposed disposition for
USGS-CAR-92-03 regarding the need for management agreements between HIP and non-USGS
organizations.

J. LaMonaca met with L. Ducret and T. Chaney to discuss the proposed changes by the Branchto - -
QMP-3.04, R4, ‘

J. LaMonaca and S. Frans attended classroom training on "How to be Audited”, instructed by W.
Rodman.

S. Frans and J. LaMonaca attended a meeting concerning QMP-3.07, R4 held by W. Rodman.

J. LaMopaca mct with M. Murray (SAIC/Golden) to discuss new QMP-17.01 requirements on
“record package submittal. o

Seven published GSP abstract packages, three published HIP abstract packages, and three
complete HIP publication packages were submitted to the LRC by J. LaMonaca.

m 09 & Management, Hvdrol 3192H
Summary Account Manager - C. Washington

. PLISHMEN

" NOVELL File Server e
An SMTP Gateway has been instalied to address the need of a centralized E-mail delivery
point. Most of HIP personnel receives E-mail on three differeat computers. Beginning
April 6, 1992, E-mail from all of HIP's computer systems will be routed to the Novell E.
mail Package. Mail will be received and can be sent from only one attach point.

Telecommunication link to Parfet Building ‘ | :
The T-1 link, to speed up transmission from the Parfet Building to Building 53, was installed
on March 27, o

The T-1 Remote Lridges, according to purchasing, will be ordered on April 6, 1992, The -
delivery date wid be approximately May 1, 1992 When the bridges are received, the Parfet
LAN will be taken down for approximately four bours for installation and testing. All
concerned will be notified through Novell's E-mail.

Telecommunication link (56Kbs), Area 25, NTS .
The computer operations unit installed Ethernet cards and attached all of the PCs at the
HRF to the LAN. All of the staff present were instructed in the use of same. ’



SAIC/Las Vegas has not installed the Class 'C address; thercfore, no more PCs can be
added to the HRFs LAN.

The FOC will be networhed by SAIC/Las Vegas. Al the present, a date has not been set.

Seientific Reports and Prosect Documents, Hyvdronlogy 0G102H4

Summary Account Manager - T. Brady

ACTIVITIES AND ACCOMPLISHMENTS

HIP is currently processing 83 YMP-HIP scientific publications, 57 YMP-GSP scientific publications,

cight YMP-LBL scicntific publications, and 15 abstracts.

The HIP review of the following reports and abstracts was completed by T. Bradv: “Scismic
refiection profiling across Tertiary extensional structures in the castern Amargosa Desert,
southern Nevada, basin and range province, USA®, by T. Brocher and M. Carr; "Docs
Jocalized recharge occur within the ground water flow sysiem of Yucca Mountain, Nevada?®,
by J. Czarnecki; "A hint of recharge at Franklin Lake playa, Inyo County, California®, by J.
Czarnecki, D. Ronen, M. Margaritz, and L. Kroitoru; *Application of imbibition experiments
10 the evaluation of measurement scale in welded and nonweided tuff", by A. Flint, L. Flint
and K. Richards; "Isotopic studics of fracture coatings at Yucca Mountain®", by B. Marshall,

B ~ J. Whelan, Z. Peterman, K. Futa, S. Mahan, and J. Stuckless; “Strontium isotopic

i
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composition of the Ash Mcadows ground-water systems, southern Nevada®, by Z. Peterman,
1. Stuckless, S. Mahan, B. Marshall, E. Gutentag, and J. Downey; abstract, "Results from

1991 wildcat wells near Yucca Mountain, Nevada®, by A. Harris, J. Repetski, J. Clayton, J.

Grow, M. Carr, and T. Daws; abstract, “Soil water transport in the unsaturated zone at
Organ Pipe Cactus National Monument, southern Arizona; chloride, bome 36Cl, and stable
isotope approaches”, by B. Liu, S. Hoines, and F. Phillips; and abstract, “Constraints on
exiensional fault geometries in castern Railroad Valley, Nevada, based on seismic reflection
and gravity data’, by J. Grow, H. Blaak, Jr., C. Potier, and J. Miller.

The HIP review of study plan 83.1.5.2.1, R2 - Characierization of the Yucca Mountaia Quatcrnary

Regional Hydrology, was completed by T. Brady and the final HIP version was transmitted (o

_ YMPO on March 31.

Study Plan 83.1.23.2 - Saturated-zonc bydrochemistry, by W. Steinkampf was approved by
DOE on March 11.

A change request to the SCPB was completed by HIP for SP-83.123.1 - Site Saturated-Zone

Ground-Water Flow for the addition of a2 new well in the c-hole complex, and transmitted 1o YMPO

March 31.

The HIP review of other participant study plan 8.3.1.2.2.2, was completed and forwarded 1o the
Project Office on March 18.

The HIP review of other participant study plan 83.1.15.1.4, was completed and forwarded to the
Project Office on March 20.

The HIP author responses to YMPQO review comments on draft SP-83.1.233 - Site Saturated-Zone
Hvdrologic System Synthesis and Modeling were compicted by E. Ervin and the proposed revised

tex was transmitted to YMPO reviewers by S. Keller (SAIC/Goldea) on March 31.
The HIP author responses to YMPO review comments of draft SP-§3.1.5.2.2- Effecis of Future

1
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Climate on Hvdrology were completed by J. Downzey and K. Kolm and the proposed reviscd text was
transmitted to YMPO reviewers by S. Keller on Mares 16,

Technical Data Base Management, Hvdroiogy OGRI0THS
Summary Account Manager - N. Stuthmana

ACTIVITIES AND ACCOMPLISHMENTS

Routine jobs were performed throughout the month, including tbe retrieval of the QW data from the
WRD National Water Laboratory, eatering these data into the HIP NWIS data base and the cicanup
of the Satellite Transmission of data (SATIN) maintenance logs and dircctorics. Backup of the
NWIS data base was performed and the backup tape scat to the Local Records Ceater for storage

in their fire proof vault.

N. Stuthmann, B. Kerans and D. Burkhardt attended a meeting with EG&G concerning their
progress in the development of a GIS data base. Kerans and Stuthmana also had a mecting with A.

Flint to learn more about the various rfype of data he is collecting. Flint gave a very good review of o

his activities. Now the data management unit must scc that the necessary data can be stored either
in the present NWIS-I data base or the new version preseatly being written.

Much of B. Kerans time this month has been spent in setting up and lcarning about the operation of
the data general workstation. This also includes the usc of the Ingress data package.

W. Oatfield has completed 2 memo to be seat 1o Nevada conceraing the question Nevada had on
past data in the Amdahl WATSTORE system. He has also prepared a {irst draft on establishing
unique identification of ficld sites.

WBS 1232 Geology

Principal Investigator - J. Stuckless

OB 1V .
To conduct geologic investigations to evaluate the suitabiliry of the surface and subsurface environment for
siting a nuclear waste repository.

4119 k '

QOBJECTIVE

To describe present and expected rock characieristics of the Yucca Mountain site and to develop a three-
. dimensional mode! of rock characeristics. (SCP Section 83.1.4)

WBS 12332 logi rk_of Y Mountain Si
QOBJECTIVE
To conduat field studies, including surface and subsurface geophvsical surveys acd geologic mapping on the

surface and in the exploratory shaft fadlity to characterize the geologic framework of the Yucca Mountain
site. (SCP lavestigation 83.1.4.2)
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WBS 1232211 Vertical and Latgral Distribytion of Straticranhic Ulnits within the Site Arga

Principal Investigator - R. Spengler

. OBIECTIVE ,

- To determine the vertical and lateral variability and cmplacement history of stratigraphic units and
lithostratigraphic subunits within the Yucca Mountain site area. (SCP Study 8.3.1.4.2.1)

SCP 21.1.4.2.1.1 Surface and subsurface craticraphic studies of the host rock and surrounding units

Summary Account Manager - C. Hunter

ACTIVITIES AND A MPLISHMENT:

Technical Activities
3GGUO02A Geochemical isotopic sampling and analysis, phase 1
"Z. Peterman spent two days in the YMP core library in Nevada with R. Spengler sampling

“cuttings from JF-3 and core from J-13. Samples will be used to further establish the isotope . .

data base on different stratigraphic units and to compare 87/76 Sr ratios obtained from the
rocks with 87/86 ratios obtained from waters collected within the same stratigraphic units.

3GGUO010A Compilation of existing boreholes, lithologic logs (WT)
The start on this activity has been deferred again due to the section chief's involvement in
detailed budget planning and in responding to DOE and M&O coocerns on the

- Independent Cost Estimate (ICE). While the formal process to fill a vacancy in the rock

characteristics section continues, a oew subcontractor employee bas been added and
dedicated to rock characteristics activities. Oricntation and training activities have begun.
There is no milestone impact at this time.

Qualitv Assyrapce
3GGUO02A Geochemical isotopic sampling and analysis, phase 1
B. Marshall attended two software configuration control committee meetings and completed

document review of QMP-3.07.

J. Paces continued calibration of a spike according to GCP-22, starting a second set of
calibration standards. Status is still pending.

J. Paces initiated software review (as per QMP-3.03, R3) of a critical program used in U-
series data collection by alpba-spectrometry (program name is UTH.FOR, CID
#GDD0020.02). The program had to be transferred from the old Nuclear Data Systems
~ operating platform to the new PC-based system following catastrophic failure of the old
computer. Alpha-spectrometric data collection bas been suspended uantil all control
configuration documentation has been submitted to the software control coordinator.

S. Mahan met St isotopic calibration date of SRM 987 on March 4.

Planning and Operations
3GGUO02A Geochemical isotopic sampling and analysis, phase 1
' . B. Marshall recalibrated the pt'se processor on the energy-dispersive XRF instrument in .
order 1o fix a minor problem which became apparent when analyzing low-Rb samples.

J. Paces continued review of an outside manuscript (submitted tv Geochimica et .
Cosmochimica Acta) oo actinide clement mobility in {ractures at the Canadian radioactive
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wastc rcpository site.

Variances

3GGUI2AA Write criteria letters G-5
The criteria package has not been started.
Causc: Scheduling of drillhole G-5 has slipped to FY93. ‘
Impact: Therc may be indcterminate impact, but the slippage of the drilling schedule shouid ©
provide nccessary fiexibility.
Corrective action: the criteria letter will be written when schedule specifics are availabic.

Work Performed but not in Direct Support of the Scheduled Tasks

C. Hunter attended the Water Resources Division short course “Isotope Hydrology™ at the Natiosal
Training Center in Denver. Purpose of the training was o enhance interaction of the petrograph:c
group ip rock characteristics with the isotope support group, with particular attention to the possidie
use of Sr stratigraphy in description of variation of rock units at Yucca Mountain. B. Marshall, K
Futa, and S. Mahan from the isotope support group also attended the week-long course, which
included reading assignments, homework probicms and a course critique. (160 hours)

SCP8314212 Surface-based geophvsical surveys 0G3221B2
Summary Account Manager - C. Hunter

ACTIVITIES AND ACCOMPLISHMENTS

Tschnical Activitics

3GGU221 Complete report gravity/magnetics Fortymile Wash .
Compilation and technical review of previously acquired gravity and magnetic data from
Fortymile Wash is complete. A report providing these detailed data along five profiles
across Fortymile Wash just east of Yucca Mountain has been submitted for technical review,
(See Ponce and others, 1992.) The report is primarily a data release, but concludes that no
significant vertical offset of geologic units occurs directly under the Wash. A grawy
anomaly of approximately 2 Mgal, however, is associated with the Paintbrush Fauit just west
of Fortvmile Wash, suggesting that the gravity method could provide an cffective means to
better define the location of known or suspected faults and to locate completely unknown
faults, especially those concealed by alluvium.

Manuscript submitted for technical review:
Ponce, D.A., Kohrn, S.B., and Waddell, S., 1992, G-avity and magnetic data of
Fortymile Wash, Nevada Test Site, Nevada: US. Geological Survey Open-File
Report 92-0xx, 36p. |[DOE]

3GTQO05] Write seismic contract
This task is 90% compiete. The Request for Proposal documents have been revised in
responsc to the contract section concerns, but delays in coptract administration cootinue. -
The announcement of the forthcoming request for proposals has been publisbed, but vendo
response is still stymicd by incomplete processiog in the contract section officc. The rock
characteristics section office continues to work with the contract administrator to complete
the RFP work. Concerns relative to the RFP from DOE resulling in 66 comments on the -
original proposal have been answered, with responses approved by L. Hayes (Chief, YMP
and submitted to DOE. B

3GGU222 Submit status of regional geophysical for review
Compilation of previously collected data continues under this review of regional geopbysics.



The review will be used to refine the planning and sclection of procedures and collection
parameters for acquisition of future geophysical data.

Chapter authors of the proposed USGS bulletin "Status of regional geophysical studics at
Yucca Mountain and vicinity, Nevada and California” have been contacted 10 answer review
comments and to submit revised chapters to H. Oliver, with a May 1, 1992, dcadline.

3GGU250 Colleet and reduce magnctics/gravity in Yucca Wash

This activity to collect magnetic and gravity data in investigations to support interpretation
of the seismic lincs to be run in Yucca Wash is awailing approval of the study plan by the
NRC. Planning for ficldwork has begun, but there is oo allowable start for ficldwork until -
the MOA is approved. The signcd MOA has now reccived Reston approval. Data from
this activity will be used to target the location for proposed corchole USW G-5 and will al
provide constraints on the interpretation of regional variation in the stratigraphic
relationships at Yucca Mountain, - There is no milestone impact at this time.

Quality Assyrance R

3GGU220 QA Documentation of software ,
Activity to complete QA documentation of data reduction software f{or gravity and magnetic
studies continues, with nine programs carmarked for QA appraisal. These nine programs
have been evaluated by the CCC, which determined the necessary documentation required.
Documents for two of these programs have been submitted. : i

- 3GGF223 Study plan approval™ " T s T e
: The study plan for this activity, included under approval of the 83.1.4.2.1 *Vertical and-
Lateral Distribution of Stratigraphic Units within the Site Area® study plan, has complete
resciution of review comments and was submitted to DOE for verification of revisions and
final approval in February 1992. The verification review is awailing final signature, record -

center submission, and release to the NRC.

Several of the activities in this account are behind schedule, largely due to delay in approval of th

governing study plan.

3GGU220 QA documentation . » “ v
QA activities for software are underway. There should be no impact, and corrective action

will involve completion of documents required by the configuralion committee.

3GTQO005] Wrile scismic confract
The contract for seismic lines is incomplete. . -
Cause: Delay in the seismic contract stems from DOE and support contractor techni
concerns, delavs in the contract office, and lag in approval of ‘the SCP baseline rewrite:
which influence approval of the study plan. S
Impact: Failure to run seismic lines will interfere with the process to locate proposed
drilthole G-5. ' : T

_ Corrective action: SCPB rewrites bave been submitted to DOE. Delays io the contra
~ administration group bave been addressed, and the progress of the contract ‘documents
continues 10 be monitored and assisted. Responses to the DOE technical concerns ha

been completed, approved by the TPO, and submitted. The responses will be include

" the revised request for proposals.
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Work Perform=gd but not in Direct Support of the Scheduled Tasks
The Memoranda of Agreement for seismic reflection studies and for gravuv and magnetic work were
complclcd by the scction chicf and principal investigators. The scismic reflection MOA bas been
"signcd and funds approved. During this reporting period, the MOA for gravity and magnctic studics
: ‘\ms s:gncd in Rcston

c manuscnpt “Scismic reflcction profiiing across Tertiary extensional structurcs in the castcrn
Amargosa Descrt, southern Nevada Basin and Raoge Province, United States,” by T. Brocher gt al, -
has received approval of the Dircctor and was scot to DOE approxmaicly March 15 and 10 the
‘ Gcologxcal Sociery of Amcrica for publication. The QA data record packages have been submitted
to the local record center. Reviews of the paper have beea received with very {avorable comments;
gmﬁcant t:mc has been spent on revision of the paper. o

B r’ I hysical o
‘Summary Account Manager - P. Nelson

GGU332 Evaluate logs from G-2
“The evaluation of commercially available downhole electrical loggmg methods in companson
..i"'tests between Dresser-Atlas and Schlumberger is logging runs in USW G-2 continues as th
- main focus of effort during the reporting period. This evaluation and formulation of
‘recommendations is 80% compleie and will include consideration of a variety of logs and
-dilferent models of Ioggmg tools for acqux.smon of cach log type, including older model tools»'
aetto facilitate comparisoas to logging runs made in Yucca Mountain boles in the carly 1980s.
- This ‘evaluation and the resultiog recommendations for choice of borehole geopbysical.
" logging methods will be released as an Open-File Report (P. Nelson, co-authored with R. -
Schimschal) tentatively entitled “Assessment of geophysical logs from borehole USW G-2,
with recommendations for future logging at Yucca Mountaia, Nevula.” Anticipated date of -
submission of the report for review is next month.

P Nclson met with R. Olson (RSN) to review assessmeat of the Dresser; /Schlumberger
: procedurcs and to discuss rclaxcd geopbysical logging QA topics.

'3GGU393 Compute algorithms to density and resistivity logs

"There was no activity during the reporting period. Per the receotly completed
- Memorandum of Agreement, this activity has been deferred to the third quarter. There i is

. BO tmlcstonc irapact at this time.

SGGU364 Write procedure for magnetometer logging
There was no activity during the reporting period. Per the recently completed o
Memorandum of Agreement, this activity has been deferred to the third quarter. Thereis
/""" no milestone impact at this time.

:"3GGU332 Evaluate logs from G-.
‘ P. Nclson attended softiware QA training.



Wark Pzrformed but not in Diregt Sunport of the Schedyizd Tacks

The Mcmorandum of Agreement for borehoie geopnysical studies was compicicd during the lust
reporting period by the section chicf and prinapal invesugaior. The MOA has now been approved
by Restor and rcturned with all necessary signatures. '

Discussions with C. Wittwer (LBL) arising {rom the February unsaturated zonc moceling workshop
coacern preparation of geophysical data for inclusion 5 :he 3-D unsaturated zonc/geolome modzl.
Although this work is scheduled by the MOA for later 1o the yeas, it has begun at the request of ihe
modeling group. Efforts by P. Nelson include replay of exasting data to display at a scaie of 17 =

100°.

A paper cntitled “Physical properties of ash-flow tuff from Yucca Mountain, Nevada® by P. Nelsen
and L. Anderson has been accepted for publication by ihe Journal of Geophysical Researcn. Ths
work is 2 culmination of FY91 efforis. During this reporting period, the galley proofs were recaived,
corrected and resubmiited to the journal

WBS 1232212 Structural Features within the Sitg Arca
Principal Investigator - R. Speagler

OBJECTIVE

To determine the frequency, distribution, cnaracteristics, and relative chronology of structural features within
the Yucca Mountain site area. (SCP Study 8§3.1.42.2

Pg§21422 logic ing of zonal features in the Pain ff 22102
Summary Account Manager - C. Huater

ACTIVITIES AND ACCOMPLISHMENTS

Technical Aguvities

3GGF182A Analysis of samples
K. Futa continued bigh-predision Sr isotopic analyses of outcrop samples (from the veicanic
section in the southern portion of Yucca Mountain) which are assumed never (o have been
positioned below the water table. These analyses are being compared to compieted 87786
St ratios from core samples collected below the Topopab Spring member to assess the
amount of Sr modification caused by hvdrothermai alteration.

3GGF184A Structural analysis of exposed fault zones
A. Braun and assistant R. Linden continued mapping and measuremeat of fault
characterization parameters along and witbin the Ghost Dance Fault on Yucca Mountain.
Work in this period took place wn the area south of Whale Back Ridge. The work utilizes
the rectilinear _rid laid out and reported carlier, which will allow coliection of sumerous
types of information on a consisteat foundation grid. These efforts wall charactenze a large
number of parameters along the fault which will be integrated into the geologic model. On
this trip, twelve 200" x 200" “arcas” {rom the foundation grid were mapped and {racture data
recorded, giving a total of 22 mapped “arcas” that have been completed in the field to date.

F. Singer continucd preparation of preliminary lustrations using SURFER software to
create two- and three-dimensional views of speafic litbologic intervals. J. Nelson has had
greater involvement with this effort and will continue to support these graphical preseatauon:
ané modeling activities. S

[
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F. Singer continucd compilation of a data base comprised of straugraphic information for
incorporation into Sandia National Laboratorys LYNX geotechmical modcling sysiem. To
this end, collaborative efforts are underway with workers at Sandia and at the Colorado
School of Mincs to develop appropriate modcling capabilitics, with regard to faciitics
available ciscwhere in the program.

3GGF124 Reconnaissance of study area »
This work will conduct dctailed investigations of stratigraphically and structurally compiex
terrains at a scale of 1:12,000. Preparation for detailed mapping in the arca north and west
of Prow Pass is undcrway, and ficld operations will begin shortly. Some of this cffort wiil be
carried out in conjunction with the tectonics scction.

R. Spengier and C. Hunter visited outcrops in the basal Tiva Canvon/uppermost Topopah
Springs in northcastern Crater Flat where a well-exposed roll-over flexure was discoverced.

3GGF160 Revise technical procedure on analysis of volcanic rocks
The planncd start of this task was delayed while the formal procsss coatinues to fil a
vacancy in the rock characteristics section. A subcontractor employee {R. Dickerson) who
will be dedicated to the mapping ¢ffort bas been brought on board; trairing and orientaton
are partially completed, and initial site visits will occur next month.

Qualitv Assurance
3GGF182A Analysis of samples
B. Marshall attended two software CCC meetings. -

B. Marshall compieted document review of QMP-3.07.

J. Paces continued calibration of a spike according to GCP-22, starting a second set of
calibration standards. Status is still pending.

J. Paces initiated software review (as per QMP-3.03, R3) of a critical program used in U-
series data collection by alpha-spectrometry (program name is UTH.FOR, CID
#GDD0020.02). The program had to be transferred from the oid Nuclcar Data Systems
operating platform to the new PC-based system following catastrophic failure of the oid
computer. Alpha-spectrometric data collection has been suspended until all control
configuration documentation has been submitted to the software control coordinator.

S. Mahan met Sr isotopic calibration date of SRM 987 oo March 4.

i
3GGF182A Analysis of samples
B. Marshall recalibrated the pulse processor on the energy-dispersive XRF instrument in
order to fix a minor probiem which became apparent when analvzing low-Rb sampies.

B. Marshall, K. Futa, and S. Mahan completed a week-long short course on Isotope
Hydrology. Training included reading assignments, homework problems and a course
critique.

1. Paces continued review of an outside manuscript (submitted to Geochimica et
Cosmochimica Acta) on actinide clement mobility in {ractures at the Canadian radioactive
wasle repository site. :




\arianges

SGGF160 Revise technical procedure on anaivsis of volcaric rocks
Dciav in this activity 1s described above. There shouid be no impact, and corrective action
1s in place.

Waork Performed byt not in Direct Sypport of the Scheduled Tasks

R. Spengler devoted 36 hours 10 preparation of detailed budget summaries and administrative
pianning in responsc to requests for further details on out-vear budgets and to preparation for the
Independent Cost Esumate (ICE) intcractions.

C. Hunter reccived two hours of audit training.

SCP R114222 Surface-fractyre network stydies OGISIIHS
Summary Account Manager - M. Fahy

ACTIVITIES AND ACCOMPLISHMENTS

Technical Agtivities
‘3GGF160A Revise TPs, grid design, RC gauge development
Revision of the data notebook technical procedure is 85% complete.

3GGF159A Design fracture data base: software QA
The ORACLE data basc management software bas arrived. Training bas begun on use of
this program, which is a sophisticated relational data base manager able to accept a full
range of data files, from flat files through DXF AUTOCAD fies.

The basic geotechnical data base structure is complete. This data base design reflects
evaluation of appropriate and useful parameters for inclusion in the data base foliowing
coordination of needs from the surface fracture network, underground mapping, and surface
soil and rock characterizatios activities. Many data basc formats were used previously. AL
of these geotechnical activities (managed under USBR as part of the rock charactenstics
section) will pow be able to use a singic consistent data base. ORACLE and ALTOCAD
links will be possible.

3GGF100 Map and analyze fractures in Tiva Canyon Member .
AUTOCAD DXEF files for faults, breccias and other structural features were obtained {rom
EG&G. Generation of preliminary costoured stereoplots and pole plots are 15% compiete.
This work generates lower-hemisphere stereonct projections from the structural data, which
are then converted to the DXF format. The priority is on quality-affecting data. The
topographic DXF files can be read in but they currently lack elevations. Training continues
on AUTOCAD verll.

3GGF152A Fracture data logis

A ficld meeting with C. Throckmorton was beld to review selected outarops for the
uncicared outcrop study and the acquisition of qualitv-affecting data. (Otber site types
inciude “photogeologic” and cleared *pavement’.) This review accommodates suggestions
derived from the verification activity. The fieid meeting and further review addresses 1ssues
of data and technique verification, confirming carly preexisiing measurements at these sies.
Some sites will bave replication of previous data coliecting work, meeting an obligation
written in the SCP for verification.

Quaiity Assyrangg




Planning and Qpgrations

3GGF160A Revise TPs, grid design, RC gauge development
A mecting with PI and USGS QA stafl resuited 1o tbe decision to proccsd with a USBR TP

for data collzction and analysis in lieu of revision to GP-12.

Variances
'3GGF160A Revise TPs, grid design, RC gauge development
The compieted revision was submitted to the USBR QA group, but necessary changes have

aot been determined. No impact is anticipated.

SCP 8114223 Borehole evatuation of faults and fractures NG322112

=it

Summary Account Manager - J. Wright

SCP 8334224 Geologic mapping of the exploratory <haft and drifis 0G31]2
Summary Account Manager - S. Beasoo

ACTIVITIES AND ACCOMPLISHMENTS

Technical Acgtivities
3GGUOOGF Edit, review existing data; data log-in :
C. Barton's G-4 data have been obtained. Asszmbly of file compilation has begun on G-3 -

and G-2, with current emphasis oz G-2.

Borehole fracture data files have been acquired from P. Nelson for 57 borcholes at Yucca
Mountain. These files are in LOTUS format and are being converted to dBASE files as
ASCII fat files.

3GGUO7AF Preparation of specifications for data collection
The specification document for collection of fiacture data is in preparation. These
specifications will describe appropriate techniques for collection of fracture data using
borehole television and the televiewer method.

Quality Assurance
Planning an on

Variances

3GGUOTAF Preparation of specifications for data collection
Spedifications are incomplete.
lmpact: there should be oo significant impact due to rescheduling of the G-5 drillhole.
Corrective action: work is underway to complete these specifications. Technical procedures
used at Savannah River have been obtained as model specifications.

ACTIVITIES AND ACCOMPLISHMENTS

Techpical Activities
3GGF022B Upgrade computer equipment
S. Beason and J. Coe met with representatives of DEC/VAX about uperades 1o the

MicroVax 11 which presently drives the Kern DSR-11 anaiytical plotter.

Qualuyv Assyrance




Planning and Operations

3GGFO0GB Excavate test pit
A draft of the critenia letter for deepering of the Fran Ridge Pits has been compictec. S.

Beason mect with R. Oliver and N. Elkins (LANL} regarding opening of the job pachags
and test planning package for pit decpening and pavement clcanng around the pits.

Variancgs

Work Performed byt not in Direct Support of the Scheduled Tasks
S Beasou continued preparation of job description and RPA for biring an analytical
photogrammetrist.

S. Beason and others (see listing under Study 8.3.1.14.2.2) participated in a field workshop sponsorzd
by the rock characteristics section to discuss the clfectiveness and positioning of drillholes along the
proposed alignments of the north and south ramp declines!

rofiiin

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities :

5GGFO30B Validate interpretational codes AN190 and BEAME7
‘The ANI90 program was modified and enbanced to include a more flexibie user interface to
allow a visual representation of the input model. Furtber enhancements were installed to
allow cross section display of any arbitrary alignment through the model volume.

3GGFO035M Report: progress VSP
Discussions continucd with T. Brocher and with oo-site workers at Yucca Mountain
regarding cooperative arrangements (o perform VSP in conjunction with the szismic tine
planned for mid-1992. These discussions {ocused on selection of a possible site {or sites) at
which to carry out VSP to interpret and validate the seismic reflection to be done at Yucca
Mountain. Candidate boles included H-3, P-1, or one of the C-complex boles. Consultation
with J. McDaniels (REECo) during this reporting period suggests that ooe of the C-compiex
holes will be most suitable for shooting VSP. Both the H-3 and P-1 wells are instrumented
for hvdrologic studies.

Quality Assurance
Planning and ratipn

Vanances

To identify the site-specific geomorphic parameters and data that are necded to satisfv the design and
sformance issucs and to ensure that the 00-meter disquaiifying condition is not exceeded. (STP Secuen
§.3.1.6)




-~

WEBS 3 23231 Present Location and Rates of Syrface Erosion
Pr:nc:pal Investigator - J. Whitney

OBIECTIVE
To identify the erosional processes in the Yucca Mountain area dunng the Quaternans quanufy the ratzs of
the different processes and assess their rolative importance; and ideatily the specific locstions of past crosion.
{SCP Investigation 8.3.1.6.1) :

AT AN

CCPR3I161.11 Development of peamornhic map of Yucca AMogntain O0G3231A
Summary Account Manager - J. Coe

ACTIVITIES AND ACCOMPLISHMENTS

Technical Agtivitics

3GEROOLA Scoping study -- photogrammetric analysis
1. Coe, J. Whitney, and P. Glancy field checked the photogrammetric map of erosion and
dcposition on Jakc's Point and determined that the photogrammatically measured voiumes
arc corrcet within machine measurement error. The first phase of the scoping study is
considered successful. Glancy belicves that the method wil] also be uscful for SCP acinaty
§3.1.2.1.2.2 (dcbris flow hazards).

3GERO002A Write report on crosion rate for exsting data
J. Whitoey and C. Harrington prepared a revised annotated outline for the DOE topicai
report on crosion. Data from this report will be used for the report in this acuwiry.

J. Whitaey prepared data and procedures for a DOE/M&OQ meeting to qualify old data collecied
before the present QA program was implemented. Whitney spent onc day with the SAIC/M&OQ
team to discuss the procedures to be used to qualify "old” data.

Planning an nerabion

Variancgs

WRBS 172325 Postciosure Tecionics

QBJECTIVE ,
To supply data on the probability and effects of tectonic initiating events that mav alier exsting conditions at
Yuces Mountain and adversely affect repository performance. (SCP Scction §3.1.8)

WBS 123253 Changes in Hvdrologpy Dug to Teciomic Evenis

0 1AY
To assess or analvze the possibility that tectonic events could cause changes in exisung Bvdroiogic conditions
at the Yucca Mountain site. (SCP Invesugation §3.1.83)




WBS 12375632 Effect of Tectonic Progzsses angd Events oo Chang=s in W3ter. Tahle Tiovating
Principal lavestigator - I. Whitney

OBJECTIVE

To analvze and assess the probability that tectonic nitiating events couid result in significant changes in the
clevation of the water table or potentiometric surface. changes 1t the hvdrauiic gradient, the creauon of
discharge points in the contrailed arca. or the creation of perched aquifers i the coniroicd arca. {SCP

Study §.3.18.3.2)

SCP R318325 Effecss o fuu 7o sarer-tabie eievation QGIDSIAL

2 -

Summary Account Manager - C i

ACTIVITIES AND ACCOMPLIx:
Technical Activitics
C. Fridrich completed the following recport (miicstone 3GTWO2IM, Repert: large hvdraulic

gradient) and submitted it for USGS review: A geologic hypothesis for the large hydrauiic gracient
under Yucca Mountain, Nevada® by C. Fridrick, W. Dudley, Jr., and J. Stuckless.

Quality Assyrancs
Planning and Operations
Variances

WBS 123755 Information Required by the Analvsis and Assescment Tnvestications of the Tecionies
P:ogram

QOBJECTIVE

To collect field data called for by analysis and assessment activitics in other tectonics investigauons (0
support anaiyses of volcanic, igneous intrusion. and folding processes. {SCP Invesuigation 8§.3.1.8.5)

Principal Investigator - J. Sass

QBJECTIVE

To gather data concerning the preseace of thermal anomalics in the area and data oa the geochemicai and
physical efleais of intrusions on the surrounding rock. (SCP Study 8.3.1.85.2)

SCP 8118523 Heat flow at Yucca Mountain and evaluation of regional ambient heat Jow and logal heat

flow anomalics 0G32S5B2

Summarv Account Manager - J. Sass

ACTTVITIES AND ACCOMPLISHMENTS

Tzchnical Activitigs
Work was performed to select contractors for calibration of fragie equipment. Ongoing caitbration

of iaboratorv and ficld equipment was also accempiished.

Qualinv Assurance




Planning and Cpgrations

Variancss

WBS 12.3.2.6 Surface Characigristics

OBJECTIVE
To colect information on surface characteristics 1 izisrnunt iocsuon and design of repositery surface
facilities. (SCP Section 8.3.1.14)

WBS 123262 Soil and Rock Prongrties of Pooor o Locpnions of Surface Facilingg

To characterize the soil and rock at and near the surfacs to provide design issues with the necessary
geotechaical information to heip locate the surface facilities, conduct foundation design analyses, evaluate

" soil-structure interactions, and cvaluate potentially unstable slopes: and provide design issues with hydrauiic-
related soil information for evaluating erosion potential and infiltration-runoff characterisuics. (SCP
Investigation 8.3.1.14.2)

WBS 1232622 Suyrface Faciliies Laboratory Teste and Material Properry Measyremer:s
Principal Investigator - M. McKcown

OBJECTIVE

To conduct laboratory tests and material property measurements on representative samples of soil and rock.
(SCP. Siudy 8.3.1.14.2.2)

SCP 2311422 laboratorv test and material property measurements
Summary Account Manager - M. McKeown

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activities

3GSR006 Materials testing
Laboratory investigations under this activity will test a range of soii and roch properues.
These parameters will be used in the design of foundations for surface facilities.

3GSR00T Design data submittal of north ramp
The first design data submittal to RSN was made March 16. QA Level 1 soil and rock
properuies (cogineering data) are reviewed as acquired and submutted to RSN for use i the
design process for surface facilities.

3GSRO16 Draft report on engincering geophysics
Planning is underway in preparation for USBR doing the borehole engneenag geophysics
specifically required for the soil /rock investigations. These inciude density and caliper logs
of drillholes and a check shot of NRG-i. Planming is also underway for a groundiog-mat
design survey.

Qualinv Assurancg




Planaing 3nd Qpcrations

3GSRO0S Ficid cxploration-mapping, drilling, excavation
All nccessary planning documcntation was compieted ihis monts. Sons investigations began
on March 2. Approxmatcly 50 pereeat of the excavation of pianncd test pits and in-piacs
testing is complete. This activity provides samples for laboratory testing. Recoanaissance

of arcas 1o be mapped is aiso undcrway.

Varianggs
The organizations responsible for design of the test planning package did not finalize tbe design.

The failure to complete the test planning package on schedule required revising the start date of
ficld expioration to March 1992 The resultant slippage of dependent activitics includes an
indeterminate impact on Title 11 design. Specific impacts and corrective action can not be
determined due fo unccrtainty in the TPP siatus.

Work Pe-formed but not in Direct Sypport of the Scheduled Tasks
The final report on site selection for six alternative North Portal alignments was revic ~cd and
transmitted.

M. McKeown attended a part of the rock characteristics workshop held to examine effzctivencss of
planncd drill holes along proposed ramp alignments.

A valuable result of the meeting was realization that the design process for the tuanel bonng
machioe (TBM) requires description of the range of geologic ground conditions iikely 1c be
encountered but did not require description of the exteat of (bad) ground conditions. On this basis,
tentative drill site locations were negotiated with respect to position relative to inferred or known
structures, to rig access, and to location relative to the still undetermined final location of the ramp
aiignment.

Participants at the drillhoie effectiveness workshop, beld March 4. at the Yucca Mounian sife
included S. Beason (USBR), D. Campoell (USBR), R. Craig (USGS), M. Fahy {USBR . C. Frignicn
USGS). C. Hunter (LSGS), R. Linden (SAIC). M. McKeown (USBR}, R. Speagler {USGS:, 2.
Wesling (Geomatrix), and D. Williams (DOE].

WBS 12328 Preclosyre Tectonigs

To develop an understanding of and to characterize the tectonic events and processes that couid unpact
proposed repository structures, sysiems, or componeats considered to be important to safery througk the
operational phase aod that could affect the design and operation of certain structures, svsiems, and
components required for exerasing the retneval opuios. (SCP Section 83.1.17)

WBS 171384 Preclosurs Tegtonics Data Collgction and Aralveis

To provide data and analvses required by other investigations including the assessments of fauit dispiacement
and vibratory ground motion that couid affect sepository design or performance. (SCP investigation

§.3.1.17.4)

b i




WRS ] 232841 Higerical and Curegnt Sorem- sty

Principal lnvestigator - K Shedlock

OBJECTIVE

To cempiic information on reported and instrumentally recorded carthquakces that characicrize (ae
earthquake potential ncar Yucca Mountain and to atiempt to purge cxpiosion and triggered caribquancs
related to weapoas lesting from existing catalogs of instrumentally determincd carthquaies. {SCP Study

§3.1.17.4.1)

SCP £11,174.1.2 Monitor current scismiciy QG38HE
Summary Account Manager - K. Shedlock

ACTIVITIES AND ACCOMPLISHMENTS

T ;hnical Activities
The installation of the scismic network upgrade bas beea put on boid until the seismic nstwork kas
been completely transferred to the University of Nevada scismology lab {UNRSL).

3GSM114A Compicte transition--sigcn MOA
A meeling was beld on March 13 and final terms of the transiion pian 10 transfer the
scismic nerwork to UNRSL were agreed upon by UNR and the USGS. On the basis of this™
revised transition plan and revised budget allocations, 2 acw “MOA for USGS participation
was balted.

K. Shedlock attended meetings to finalize the BGRA-UNRSL transitiozs plas and BGRA-
YMPB MOA. D. Overturf and J. Gomberg prepared informational documents.

D. Overturf and J. Gomberg met with J. Brune and W Nicks to discuss the technical
aspects of the SGBSN transfer to UNRSL.

3GSM157A Continue testing lao/ficid equipment
Tesung leiemetry nodes with multipie data acquisition svstems continue; data geaerated 1o
Dallas is sent to Golden via satellite. Remote command and controi ({rom Goldezn 1o
Dallas) capabilities are being developed and tested.

3GSM160A Monitor 1992 seismicity
Seismic monitoring of the SGBSN continued uninterrupted in Marck.

The scismic network's computer captured 64 local carthquakes for the mooth of March,
1992, down from 99 for February. All but ooc bad M; < 3.0. Nineteea (19) chemical -
explosions, and onc probable blast, all in the Bullfrogkﬁns of southwestern Nevada, and two
probable blasts in the Dry Lakes area NE of Las Vegas were located from SGBSN digital '
data in March. There was one NTS nuclear detonation. at Sileat Canvos Caldera, March
26, 1992, 16:30 UTC. Low-coda-frequency aftershocks were pleptiful for this test, and aze:
costinuing at a very diminished rate to this ime (4/02/92). No Yucca Moustain, Nevada,
carthquakes were detecied in March. For a five-day period, approximately March 18-23,

one of the two A-to-D converters on the seismic computer was malfunctioning (amplitude of
all output channcis was about 10% of correct level): this mav have reduced the inggering -
sensitivity, although small chemical explosions at the Bond gold mine were detecied
throughout that penod. ’

March's seismicity includes a conceatranon of carthquaxes at 2 point 1z the Las Vegas




valley, scaticred activity in southcrn NTS, possibly associated with the Rock Valley icft-
lateral fault svstem, the tail end of a pasticulasly intensce {for the regon) swarm at Susnciinc
Ridge in ceotral NTS, isolated carthquakes at Timber Mountain, at central and norihern
Sarcobatus Flat, at southern Bare Mountain, scveral cantbquakes at southcast Pahranagat
Shear Zone south and southwest of Alamo, Nevada, a few at Grapevine Mountaias, Nevada
and California, onc in the Scaman Range, one in the Hiko Range (southcast of Hikeo.
Nevada), onc in the Amargosa Deserst. Nevada-Caiifornia border area, onc in northcrn
Death Valicy, California, and a few carthqualics clsewhere in the SGB. The largest SGB
earthquake for March, M| 3.0, occurred in the Reveille Range, Nevada, on March 1, 1992,
05:54:10 UTC. Its first-motion data are consistent with oblique reverse slip-strike on
northwest trending nodal plancs (mcchanisms not shown, constrain is not good).

3GSMIS4A Test communications - receiving nodes/ficid
Processing software development conlisues.

The first draft of refraction technology equipment documentation was reviewed by SGBSN
staff and returned for revision.

3GSMO22A Prepare FY91 carthquake catalog
The 1987-89 Seismicity Catalog is being reviewed at DCE: the 1990 Seismicity Catalog is at

the printers; and the 1991 Seismicity Catalog 15 in internai USGS review.

Plapning and Qperations
Variances
WBS 1232842 locatiop and Recency of Faulting Near Prospective Surface Facilitics

Principal Iavestigator - J. Whitney

To identify appropniate trench locations to investgate the possible occwrrence of late Quaternary surface
faulting in the vicinity of planned critical surface facliues; and using surface and trench mapping. locatc sies
- without evidence of significant late Quaternary faulting. (SCP Study 83.1.17.42)

742 i ) T i i in Midwav Vallev 10847

Summary Account Manager - F. Swan

MPLISHMEN

Technical Adtiviti
3GFP001 Excavate and log soil pits
Excavations of soil pits were completed during the week of March 16. The studv and
logging of the soil pits begas oo March 23 and wall cootinue into April. A conlcrence
‘poster entitled, *Recent characterization activities of Midway Valley as a potential surface
facility site” was preseated in carly March at "Waste Management 2" in Tucsen, Arzona.




\arance
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SCP 81117422 Congdugl sxploratoes troaghing o Nidway Valey WIITRLS
Summary Account Manager - F Swan

ACTIVITIES AND ACCOMPLISHMENTS

Technical Acinatigs
3GFP013 Write rcport on trench ABR-B

The rcport on Trench ABR-B is being revised after Geomatrix and Sandis *ohnicdi st
fz;,}htv Agsyrancs
lanni non

Varian

WHBS 1732841 Ouaternany Faulting within 1700 bm of Yuccs Mounizn
Principal Investigator - J. Whitney ,

OBJECTIVE
To identifv Quaternary faults within 100 km of Yucca Mountain and 1 characizrie those fauis aapabie U
future carthquakes with magnitude such that associated grounc shaiing couid mmpact design or aflzat

 performance of the waste facility. (SCP Study 83.1.1743) Kk

31:7433 Ev grnarv faults within 100 ke of Yycsa Moyniaie OGIIKS
Summary Account Manager - L. Anderson

ACTIVTITIES AND ACCOMPLISHMENTS

Techny vitig

3GTQOOSB Review and synthesize exsting work
Work continues on compiling existing work. Development and wnput intn Quaternan
and reference data base costinues.

e
St

3GTQO01B Draft technical procedure - aenai photo
Technical review 1s being conducted.

Qualinv Assurancs

Planoin ration
3GTQO06B Complete study pian 8311743

-~ -

Study Plan 83.1.17.4.32 was compieizd ang {orwardec to DCE lor rewicw anc aoprova

\anances




WEBS 1712S34 Quatarnary Sapiting wihin Northeas - Tronding Fayll £on
rincipal Investigator - J. Whitacy

CTiV
To cvaluate the potential for ground motion resuiting {rom {uture movement on Quaternary icft-lateral

strike-slip fzilts focated cast and south of the site arca. (SCP Stucy 8§3.1:743)

- -

SCP §31.17341 Ewgluate she Rock Vallgy fauif swsiom Q2002
Summary Account Manager - D. O'Leary

ACTIVITIES AND ACCOMPLISHMENTS

Available air photographs, base maps, satelute imagery were examined and selected for ordering. D.
O'Leary began to acyuire relevaat pubiished information on tectonics of the Southers Great Basiz

that will be used in this actmaty.

Oualitv Assyrance

D O'Leary received QA indoctnination and Iraining in Denver during mid-March.
lanming an ravon

Marjances

R iy s e
W 23284 t
Principal Investigator - J. Whitney

QOBJECTIVE
To provide wnformation pertaining to the disirituticn, dispiacemest rate. and age of setacament faulis

proomal 1o Yucca Mountain; and determine whetber they represent 2 siguficant caringuase source or
conceal 2 sigoificant carthquake source at depth. {SCP Stuay 8311745

z0ic contact in the Calico Hills area 10

Summary Account Manager - W. Hamilton

! MPLISHMEN

Technical Actiwiti

3GTDO0TB Compiete geologic map of Cahico Hiiis
Delay of compietion of geolopic map of Calico Hulls s anticpated because the saeatst for
this projeat did act report for dury unul March &, Also, {inai approvai of the stucy pian s
not anticipated untd May.

sahiy nee

Planaing and Operations

Final revisions to Study Plan 8.3.1.17 4.5 were made based ou the comment resolution mesting in
Februarv. The revised study plas has been seat back to DOE for (inal approval and submitiai to
DOE. J. Hoisch (Northern Anzona Universiny) compicicd QA training and indocinaalior. o March.

8




Vanangss

WHS 1232846 OQuatgraan Fau'ting wiibhin ing Sitg Aoz
Principal Investigator - J. Whitney

QBJECT IVE
(foiee

To evaluate the age and recurrence interval of Quaternary {aulung and o anaivze the probabihty of Tt
faulting; to determiac which fauits moved during the Quaternany, and to assess {auit probabtialy on the hasis
of rates of faulting during the Quaternary. (SCP Study §3.1.37.506]

SCP 831317461 Evaluate Quatgrna~y grology and ~opential Quaprzrnasy faulte at Yuggn Mountas

NGII8ACT

Summary Account Manager - 1. Whitney

ACTIVITIES AND ACCOMPLISHMENTS

Technical Activings
3GPFO8A Complcte ficld mapping -- strip map Yucca “Mountain fault zone
Ficld mapping and data colizction on iac 