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WBS 1.2.5.4.7 
NQA 

Kathleen F. Grassmeier, Chief 
Project and Operations Control Division 
Yucca Mountain Project Office 
DOE Field Office, Nevada 
P. 0. Box 98518 
Las Vegas, NV 89193-8518 

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.  

t ' .. m ,• :. ( " ..: , 

.' •. Thomas P. O'Farrell, Manager 
Environmental Studies Project X 
611 Avenue H 
Boulder City, NV 8900/5 
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cc: W. Dixon, DOE/YMP .  
D. Sorensen. SAIC 
P. Niles, SAIC 
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YUCCA MOUNTAIN PROJECT 
BIOLOGICAL RESOURCES PROGRAM 

MONTHLY PROGRESS REPORT 
MARCH 1992 

Summar' 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 

V 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.  

0 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.  

0 A preactivity survey was conducted for a USGS stream monitoring station at 
Stateline, CA (part of original request # l190-1143).  

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

• EG&G/EM met with LANL. RSN. REECo. YMP, SAI(', DRI, and LLNL 
personnel to look at potential conflicts of proposed drilling activities at Busted 
Butte.  

* An on-site biojogi st was providled to monitor Project activities at Cima Dome in 
California.  

* No) adverse impacts or effects xere documented n Mlarch during surveys or 
monitoring activities.  

0 Additional EG&G/iEM staft scierntists 'Aere trained to conduct preactivitV surveys...  
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Habitat Reclamation

0 The study design for reclamation trials on site I (north enu 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.  

0 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.  

0 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.  

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

Site Characterization Effects Program 

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

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

a Data entry and verification of the vegetation density data where 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.  

0 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.
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Radiological Monitoring Program

,/ 0 EG&G/EM receied a revised State tot Ncvada animral hand,,ng permit aihing 
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.  

Desert Tortoise Program 

* 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.  

0 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 activitv.  

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

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

* One hundred-twenty-eight tortoises have been marked for the YUcca Mountain 
Site Characterization Project. Eightv-seven radiomarked tortoises are beirng 
monitored.  

* EG&G/EM received a revised tederai handling permit allowilng the handling of 
tOrtoise eg.Zs.



0 Two tortoise nests were located during a fiollow-up of the reproduction pilot stud,.  
One nest, in Midway Valley east of the T'est Pits, contained only egg-shell 
fragments. 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.  

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

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.  

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

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

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

0 Prepared documentation for the POCD mid-%ear financial review.
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Kathleen F. Grassmeier, Chief 
Project and Operations Control Division 
Yucca Mountain Project Office 
DOE Field Office, Nevada 
P. O. Box 98518 
Las Vegas, NV 89193-8518 

PROGRESS REPORT - APRIL 1992 

Attached is the April 1992 progress report on hiolo•ical studies and support activities 
conducted by EG&GiEM 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.

Thomas P. O'Farrell. Manager 
Environmental Studies Proiect 
0Il Avenue H 
Boulder City, NV 89005 
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cc: W. Dixon, DOE 'YMP 
D. Sorensen. SAIC 
P. Niles. SAWC
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YUCCA MOUNTAIN PROJECT 
BIOLOGICAL RESOURCES PROGRAM 

MONTHLY PROGRESS REPORT 
APRIL 1992 

Summarv 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 

0 EG&G/EM received four requests to conduct preactl,-it, surveys at n0 different 
sites: 1) 15 REM/EM stations (# 42-(0X)), 2) the Busted Butte pavement study 
site (# 92-007b), 3) 52 rock and soil 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 w'il be marked in earl, 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 i5 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 suraev %as 
formatted, at Project Office request, according to Bureau of Land Management 
specifications 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 re-t .L'..a',tion and biological expertise at "h-e, -c-s.  
* Reclamation scientists were pro%!k.-d to monitor soil-moving work along the 

access route to neutron borehole N64 and to give advice on how to protect 
existing topsoil stockpiles and % here to place drill cuttings at the UZI6 borehole.  
.A hiologist was provided to assist in determining the best location for the SRGI 
dril pad and access route.



Habitat Reclamation 

0 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.  

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

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

0 Perennial and annual plant seedling denrmties were measured on one permanent 
plant succession study plot.  

Site Characterization Effects Program 

0 Weather and soil moisture and temperature data were collected weekly at the 48 ecological study plots (FSPs). As sod moisture levels approach zero and become unmeasurable at the three depths t15, 30, and 45 cm). 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 weeklv at eiizht iocations. Counters were moved to new locations each Aeek. The collectors (petrz dishes with filter paper) used 
for measuring dust deposition were changed on all ESPs.  

0 The vegetation field studies were started. The scientific staff was given their annual training on plant identification 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 "as measured on 22 ESPs.  Plant cover measurements in the Larrea-Amhrmjij %.egetatin a-ssociation have been completed. All cover measurements :n the '.ara-L~cm.-Gra..ia association 
have been completed except for two study plts.  

* Plv,.ood covers on the reptile '.rK•'. ckc:, ;,.rc r.-placed with pla<stic lids to better ensure that animals canfl ";!, A! 1 i, ro the buckets durinn non
sampling periods.  

0 Small mammal data from four )ft c:izht F-St), , n March. and Aoril were 
entered into computer databases.



Radiological Monitoring Program 

0 .Attempts were made to 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 nivement has been documented between the Forty-Mile Wash trap sites and the Mi Iway 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 legs, including leg bands, feathers; a few bones; and the transmitter) 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 year. Therefore, specimens of both species were collected on SLX plots (#'s 5, 12, 14, 37, 59, 69). One sample of 
Merriam's kangaroo rats was collected from the control plot (# 58) 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 
notified that samples were in the freezer and ready for analysis.  

Desert Tortoise Program 

V 0 Three tortoise mortalities were documented in April. A dead, unmarked tortoise was found on H-Road between Exile Hill and Roy "ill. The tortoise had been 
ver by a vehicle. This is the first incidental tak,. kur YMP. EG&G/EM (T.  

O'Farrell) 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 susp,, 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 was killed by a predator.  

* The tortoise (# 423) relocated from Midwav 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 Mid'.,ay Valev test pits iand trenching activities were 
rn,,ntored durinz construction activity. No tortoises were displaced or relocated 
in ApriIl 'ecuase of thee aCct1vIfieCs
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* 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 Drill Hole Wash during the Public Outreach tours on Saturday, April 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. Each 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 activities and accomplishments was sent to the Project Office. Weekly reports of activities in April were submi'te' to the Project Office.  

0 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 ecosystem monitoring and reclamation, 4) input for the Annual Environmental Report, and 5) written response to comments by the State of Nevada on tmie Reclamation 
Implementation Plan and the Reclamation Feasibility Trials.  

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

0 EG&G/EM attended a meeting with the Project Office, TRW and other YMP contractors to integrate needs and time requirements for obtaining! environmental 
permits.
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9 EG&G/EM met with Project Office (W. Dixon, G. Ryder, and K. Grassmeier) for 
a mid-year financial and project status review.  

0 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 W`ill be used for the YMP public update 
meetings in May to illustrate the establishment of the Forty-Mile Wash 
reclamation trial plots.  

0 EG&G/EM reviewed and updated the YMP -1 echnical Database Parameter 
Dictionary for the Terrestrial Ecosystems component.  

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



Lawrence Livermore National Laborator

LLYM P9204087 
April 9, 1992

WBS 1.2.9 
'QA: N/A"

Carl Gertz, Project Manager 
Department of Energy 
Yucca Mountain Project Otfice 
P.O. Box 98518 
Las Vegas, Nevada 89193-8518 

SUBJECT. Yucca Mountain Project Status Report - March 1912

Attached is the March Project Status Report for 
Mountain Project.

LLNL's participation in the Yucca

If further information is required, piea.ýc:n nta:t I izabetn (Campbe! of my staff 
at FTh 532-7854.  

Sincerelv,

WC. 7EC 

CC: 

Distribution

N,' I.. Clarke 

' -LLNL Technic 
..-- for YMP 

% go&

a] Project Officer

,,,

A//_ -/,9 DISCLAIMER 

The LLNL Yucca Mountain Proiect cautions that aw, information is preli r~fary 
and subject to change as further analvses are perforned or as an enlarged and 
perhaps more representative data base :,a unu ated These data and 
:I*erpretations sho-,i Je use1 aord:n~iv
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LAWRENCE LIVERMORE NATIONAL LABORATORY YUCCA MOUNTALN PROJECT 

MARCH 1992 TECHNICAL HIGHLIGHTS AND STATUS REPORT 
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LAWRENCE LIVERMORE NATIONAL LABORATORY 
fLLNL) 

YUCCA MOUNTAIN PROIECT '.Y.MP) STATI'S REPORT 

FEBRUARY '992 

EXECUTIVE SUMMARY 
(Items Proposed for Repornng in YMPO or OCD Reports) 

1) WBS 1.2.1.3 Major restructuring of the sets of basis and auxiniary 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 EQ3i 6 modeling package.  

2) wBS 1.2.2.4 LLNL began a study of the internal temperatures of a large drift
emplaced waste package for a variety of thermal loadings and spent fuel ages.  

3) WBS 1.212.3 Samples of the fluids from the UOL leaching experiments were 
analyzed for colloids using the photon correlation spectrometer (PCS), and large 
(-i - 10 irm) particles were observed. The nature of these particles will be examined 
using electron diffraction and imaging, and energy dispersive elemental analysis.  

4) WBS 1.2.2.2 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 imvact of the near field environment on the 
waste package.  

5) WBS 1.2.2.2 Hydrothermal caicuiations were conducted to determine the bulk 
permeability at which convection can dominate far-field heat flow. A transition to 
,:onvection dominate behavior was D- e-red :n the bulk permeability range typical 
of the TSw- unit. Substantial boiling and rock dry-out benefits were evident for 
both conduction dominated and convection dominated cases. Future calculations 
wil• investigate the influence of the permeability distribution on repository dry-out; 
:he distribution among the rock matrix, smail fractures and large fractures, is 
expected to be much more important than the bulk value of the permeability.  

o) WBS 1.2.2.2 In situ heater tests have been proposed to evaluate the critical 
hypothesis that convection may dominate far-field heat flow in rock similar to the 
revositorv horizon. Calculations show that, 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 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 ii convection dominates far-field heat flow.



1.2.1 SNSTEMS 

1.2.1.1 Management and Integration 

LLL stant provided input to the M&O :,r t"e Z0O] bu-det and scneduling exercise.  

The LLNL-YMP Software Quality Manager and the Lead Software Engineers and/or rwuncipai Investigators conducted :nor akthrougs ot the [ndiv'duai 
Sottware Plans and Software Conrt uranon Manazement Systems for the EQ3/6 
geochemistry code familv, GEMBOCHS ozeocnhemistrv database control software, and 
PANDORA performance assessment coae.  

1.2.1.2 Systems Engineering 

1.2.1.2.4 Systems Engineering Implementation 

T. Buscheck and J. Blink participated :n the Mickof meeting in Las Vegas on 
M"larch 20 for the thermal loading study herng :ed by P. Gottlieb of M&C-Vienna.  
LLNL wiil be supporting M&O by ccnu-,c:nng rerositorv-heat-driven hydrothermal 
caicuiations and assisting in draitmng a Phase I report on thermal strategies by the 
end of June. LLNL will also be conduct:no: caicuiations and assisting in drafting 
Phase ilI of the thermal strategies report.  

The February 1992 Interface Status Log Report was reviewed and the open Interface 
Memorandums of Understanding with LLNL were identified. These .tems are 
bemng evaluated with the resporsib~e Tecnnicai Area 1 eader Task Leader to 
jetermine the appropriate course or ac:ton to reachi c.osure.  

1.2.1-2.6 Y.IP Support to Management Systems Improvement Strategy 

'Ko sgniuicant activities 

1.2.1.3 Technical Data Base Management 

1.2.1.3.5 Technical Data Base Input 

Xa~or restructuring of the sets ot basis anr, aux~iiarv aqueous species used in EQ3/6 
,alcuiations was initiated. This restwictur:ng ,•il result in significantiv improved 
:e\:bility with regard to the range ot 4eocnem, cai -roblems that can be addressed 
.s~ng the EQ3/6 modeling package.  

Restoration was completed of GEMBOCHiS and :t_ software library to their rre-crash 
state. (This crash occurred during the President s weekendi).  

LLNL staff discussed a ~ratt 14enda . :nrenarat:ons tor thie Technmcal Data ',',rksop with representatives from the M&-) and 'i MPO. Tentat-ve,. -edu"ed 
:or April 30, the workshop) wail cover an tver,,iew ,r the YMP Tecnnicai Database 
,.i',, t.Ce e•,o~ utof ot ;is ...... n t. . ,>itI of -''L:10, a:
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1.2.1.4 Performance Assessment

1.2.1.4.2 Waste Package Performance Assessment 

The merging of the PANDORA prototype ana mainine versions was carried out 
and quanntative testing is in progress.  

The Yucca Mountain Integrating Model tYMIM) :s being extended to evaluate 
extended dry repository concept issues.  

*. Halsey, W. O'Connell, J. Gansemer, !'%. Stout, and J. Blink attended a YMPO EBS 
Performance Assessment meeting in Las Vegas March 10-11. Presentations were 
g iven as follows: 

1) "EBS-PA on a Budget: Models, Iterations, and Statistcs' - W. Halsey 
2) 'What Does the Program Need from EBS-PA?" - W. Halsey 
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 
S"Implications of the .Mooeiing Prozrar e g , or. Using Cladding, etc. as 

Additional Barriers" - R. Stout 

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

"A. O'Connell attended an EBS performance assessment meet:ng in Las Vegas on 
%larch 18.  

'A' Halsev pai-icipated in a Nationai Academy or Sc'ences Partit'onine and 
Transmutat-ion ":,eeting in Washington, D.C. on March 19-20.  

1.2.1.4.5 Geochemical Modeling and Data Base Development 

E.:ort :s now focused on the technical review of the four EQ/6 user manuals 
recentlv completed and reported. The documents are aiso being reviewed from a 
orvvware QA standpoint. Present plans cail for completion of these reviews, final 

revision and publication by the end of FY92.  

The EQ3/6 qualification activitv is currently underway. This is being conducted 
:ndevendentlv of the code author. The code author is available for consultation.  

Time was spent this month planning for the resumption of EQ3/6 code 
develooment. A memorandum concerning this subject is being prepared.  

1.2.1.4.7 Supporting Calculations for Postclosure Performance Analyses 

Th:s '," ,S element has not been funded in FY92.  
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1.2.2 WASTE PACKAGE 

1.2.2.1 Management and Integration 

"ULNL staff provided input to the M&O for the 2001 budget and scheduling exercise.  

The LLNL-YMP Software Quality Manager and the Lead Software Engineer 
conducted an informal walkthrough of the Individual Sottware Plan and Software 
Configuration Management System tor th e V-TOUGH hydrology code.  

"W. Lin attended the Sample Overview Committee meeting on March 3 in the 
sample Management Facility at NTS.  

12..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 ::eid environment on the waste package.  

The Preliminary Near Field Environment Revort ,s completing internal review and 
"esoiution of comments in preparation tor sunmittal to YMPO in mid-April.  

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

1.2.2.2.1 Chemical and Mineralogical Properties of the Waste Package Environment 

3. Viani participated in the geochemistrv core-team teleconference on March 23. A 
revised agenda for the hydrology-geoc: .ms:rv meeting was discussed.  

B. Glasslev met with YMP staff in Las Vegas on March 27 to discuss plans for 
-eochemistrv and mineralogy modeling act:'lItes.  

Work continued on planning for model vaiidaton activities.  

1.2.2.2.2 Hydrologic Properties of the Waste Package Environment 

The feasibility study of using resonant cavr.v to measure relative humidity in rock 
,arnpies continued. A prototype resonant cavity of about 1.0 cm in diameter and 

.29 cm in length was fabricated. This .s the smallest size currently possible due to 
:i-e frequency limitation of the network anaivzer on hand. Testing and calibration 
measurements on the prototype resonant cavity will commence as ',, as the 
.network analyzer is calibrated.  

The modification of the constant humidity chamber was comple-ed so that feed
,hrougns can be installed. The teea-throuzhs are necessary for the calibration ,-: he 
:camber itelf and for measurements within :he chamber, such a, the calibration o
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-esonant cavity ne cnamber vill -e t :',ra:e, ,,er'.the ,-c?:v -ensor or t"e 
LLNL calibration shop is canibrated anra cerutied.  

Eiht discs of Topopah Spring Tuff sample trom L33hg-i bhole, at a depth ot 1312 feet, 
were prepared. These discs are 2.54 cm :n diameter and about 0.6 cm thick. These 
discs will be used to measure the characteristic curves. Imbibition studies have been 
done-on this rock before. The character:stic curve information will be added to the 
results of the previous imbibition stud, tor the estimation of relative permeability 
of this rock. Although the sample is not from Yucca Mountain, the relative 
permeability and other hydrologic properties of this rock can be used for scoping 
model calibration and validation 

T Buscheck continued repository-scale and drift-scale hydrothermal model 
calculations of repository-heat-driven hydrothermal flow with an emphasis on 
.ooking at conditions which may lead to heat convection-domirated far field heat 
flow. As noted last month, boiling and rock dry-out occur because the thermal 
:oading conditions and heat conductance ot the dry-out zone can carry heat to the 
"-oiling front faster than the far field can dissipate it. Therefore, heat convection
..ommated heat flow in the far field tends to reduce boiling and dry-out benefits In 
7ast analyses for 57 kW/acre and 30-vr-oid fuel, it was found that for kb < 10-11 m: 
where kb is the bulk permeability of the fractured rock mass), far-field heat flow is 

dominated by heat conduction. Recently, calculations were conducted for a range of 
kb for 114 kW/acre and 60-yr-old fuel. For kb between 10-11 and 10-10 m 2, there is a 
transition from heat conO.ucton-dom:n!ae-C :. ") neat convection-dominated far field 
heatflow. Substantial boiling and rock dry-out benefits were evident even in the 
presence of significant far-field heat convection effects. Reduction of repositorv 
temperatures due to far-fieid heat convect:on was no stronger at the edge of the 
repositorv than at the center. The bulk permeability range studies is typical of that 
.or TSw2. However, the distribution of permeability among the matrix, smail 
:ractures and larger fractures is far more important than the bulk permeability 
value: these issues will be investigated in future monuis.  

- Daveier translated a Fortran boundarv element co. :nto C. She also worked on 
the V-TOUGH User Manual and :s :n the process or collecting sample problems.  
She sent out the requirements and design document for the Frototvpe V-TOUGH 

rnme-histor'y generator for internal review. She added additional variable options to 
,he prototype V-TOUGH time-historv generator and she also added a color bar to 
color images produced by EXTOOL.EXVIEW.2.5.  

. Lin, T. Buscheck, V Nitao and D Wilder partcipated mn the USGS tour or ."S 

on March 6 and 13. Discussions were held with USGS personnel on recent 
*'aboratorv and field work at the Hvdroiogtcai Laboratory Facility at Area 25.  

1.2.2.2.3 Mechanical Attributes of the Waste Package Environment 

5tudv Plan 8.3.4.2.4 3, "Charactertzation o'f the Geo:.echanmcal Attrbutes of the 
Waste Package Environment", is at. T&MSS. It is expected to be returned to the 
reviewers for commeent .esolu ,.or . .... ,r md 

S. Daveier continued to assist S. Blair :r, _-ebuvin•k a ,rototype georechanicai c.-de, 
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1.2.2.2.4 Engineered Barrier System (EBS) Field Tests 

W. Lin, D. Wilder and 1. Blink -:tended the ' rototvpe test planning 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 prototype tests was submitted to 
LANL.  

Analysis of potential prototype EBS field tests began. In order to investigate whether 
in situ heater testing (in rock which is similar to that in the repository horizon) is 
useful in evaluating the critical hypothesis that heat convection may dominant far
:ield repository heat flow, focus was centered on the temperature and saturation 
distributions during the first 10 years 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 boundarv conditions that * 

constrain the size of convection cells. It was found that there were very striking 
differences in both the temperature and saturation distribution between cases with 
heat conduction-dominated and heat convection-dorrunated far-field heat flow.  

'A'hen heat conduction dominates far-tield heat f1ow, vapor flow is driven both 
vertically 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, resulting 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 
Iuoyancy-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 flow, 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 
be 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 
caiculation), the region extends to 5 m below to 20 m above the repository horizon.  
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 
,l ow.  

W. Lin completed GET training. He is certfied to do Y`lMP field work.  
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,.-.2..5• Characterization of the Effects of Man-Made Materials on Chemical & 
Mineralogical Changes in the Post-Environment 

A proposed change to the Site Characterization Baseline 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 Investigation Task of the USDOE/AECL Subsidiary 
Agreement (SA-2).  

1.2.2.3 Waste Form and Materials Testing 

1.22.13.1 Waste Form 

1.2.2.3.L Waste Form Testing - Spent Fuel 

The Preliminary Waste Form Characterization 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 subrnmssion to the Reference Information Base kRIB). 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 YMIPO EBS Performance Assessment meeting in 
Las Vegas March 10-I1. They gave presentations on spent fuel testing and modeling 
activities, 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 U409., metastalle 4 
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 U40 9 lattice metastable state is that its 
phase transtormation and volumetric contraction would not destroy the dadding. It 4 
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 U409.,, state necessitate the acquisition of data in the 
oxidation activities to determine the time-temperature domain when transition
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:r nm U'. m"ifher (,xida:xon ."hises 1,C1urS 4-ur:m-. decreasin , temreranre 
.:-stories 

PNL provided input to LLNL :or :uture 7-"ann:,ni :-r the stpent tuel oxidation work.  

rýent Fu,:c Dissoiunon 

The tlow through dissoLution apparatus ,s being modif-ed to prevent permeation 
ioss of oxygen from the soiutons ana to awio, on-line measurement or oxygen 
content. Measurements show that :eacing soiutions lost ,O% or their -. tssoived 

oxygen by the time they contact the L'0 samples. This means that all the 
measurements were done at :'0 the expected oxygen activitv. The four 
atmospheric tests are being repeated !n princpie, the existing measurements are 
still meaningful, but they d:d nor :nciude the highest values of oxygen 
concentration desired.  

UOL sample cells are being recesizned to aiiow use of standard (available) stainless 
steei components should the present piastic ceils prove dericient at higher 
temperatures.  

Five of the ten vianned tests at 1% to i1',7 or atnospneric oxygen rugactv have been 
started at PNL. However, the day to aav uranium concentration in some tests is 
h:ghlv irreguiar. Start .:p of additionai tests at reoucea oxygen ,ugacties will be 
delayed until the cause or this problem is :denti•ied anl corrected.  

PNL provided input to LLNL on tuture plannini 'or the spent fuel dissojiunon 
taSKS 

A 2aper entntled 'Parametric Stuav or LWR spet Fuei D:ssoiut:on Kine:., S . s :n 
:nternal review ,. was co-authored bv W N rav fPNL>, H Leder., and c, S.,,eward.  

[L:" t will be submitted to the fournai o! Nuclear Materiais'. The UO 2 data 
w•il *-'e subrn:tted separately to tle -SFPDB at a ater sate rvnen -ne tests are 
comrp!eted.  

.-\ct;v,,,.v Plan D-2'O-_;3b Flow-tnrouizn "-sso,'.:on Ts:s `--een. Fue. wvas 
updiated.  

1.2-2.3.1-2 Waste Form Testing - Glass 

- 's WBS element has received lmrted ,-undn FY2. These !unds are .-1 

-.sed to maintain the '2 and N3 tests at A\L.  

The N2 tests (SRL acnnide-doped glass) continue with no •,anpo:::g period occuring 
t-is month. These tests have been in progress for 36 weeks The N3 tests (ATM-10, 
a West Vallev act:nde-doped glass) contnnue and have -een progress tor 
234 weeks.
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1.2.I.3.2 Metal Barriers

1. Blink met with Professor D. Jones of UNR in Las Vegas on March b to discuss 
integration of UNR Cooperative Agreement work with the LLNL-Y.MP Metal 
Bamers 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 Materials 

This WBS element has not been runaed :n FY)'2.  

1.22.3.4 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 [on Microscope 

Samples of zeolite to be used for eiemer:ai depth-protiling studies have been 
collected and begun to be characterized by optical and x-ray techniques. Technrucal 
issues related to the measurement of elemental profiles for alkalis, alkaline earths, 
and uranium in zeolites and small particles have been identified. Reduction of 
previously collected elemental data continued.  

Several samples of tuff-wafers that had previously been exposed to radionuclides 
were placed in contact with alpha-particle sensitive autoradiography paper :n an 
attempt to identify the distributon and pathways of radionuclides on the mfilimeter 
scale. These samples are similar to those for which elemental profiles were 
measure ig 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-20-3 Interactions of Actinide-beanng 5olutions with Rock Core Samples 

The flow testing of the flow-through system, which is designed to study the 
adsorption and hydrology of pore fluid with radionuclide tracers, was completed.  
The system was tested to 150"C. The system is shutdown so that the transducers can 
be caiibrated 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 distrnbuted randomly over the 
fracture surfaces.
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Sampies of the fluids from the U02 ieaching experiments were analyzed for colloids 
using the photon correlation spectrometer •PC*S). and large ý-i - 10 Lm) particl,ýs 
were observed. The nature or *hese varticles will •e examined using eiectron 
diffraction and imaging, and energy dispersive elemental analysis.  

G-20-6 Source Term Deve!opment 

The acd/base titrations of goethite in the presence or background electrolyte nave 
been completed at elevated temperatures. The results indicate the goethite surface 
becomes more basic with increasing temperature.  

1.2.213.4.2 Thermodynamic Data Determination 

This WBS element has not been funded :n FY92 

1.2L2=3.5 Nonmetallic Barrier Concepts 

This WBS element has not been funded :n FY92 

1.2.2.4. Design, Fabrication, and Prototype Testing 

1.2.2.4.1 Waste Package Design 

This WBS element has not been funded :n F"Y92.  

1.Z12.4.2 Container Fabrication and Closure Development 

This WBS element has not been funded in FY92.  

1.2.1.4.3 Container/Waste Package Interface Analysis 

T. Doering visited LLNL on March 19 to meet with D. Ruffner and G. Johnson.  
G. Johnson is beginning a study of the internai temperatures of a iarge drift
empiaced waste package for a variety of thermal loadings and spent fuei ages.  

1.2.5 REGULATORY AND INSTITUTIONAL 

1.15.2 Licensing 

1.2.5.2.1 NRC Interaction Support 

T. Buscheck, R. Van Konvnenburg and I 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 UITE) meeting 
in Las Vegas. The primary objectives for this meeting were to discuss and agree 
upon the scope of the evaluation and the ITE imviementation pian..
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-ks a result of the March "2-13 ITE meetiniz, an ITE subgroup met in 

AlbuQuerque, NNM on March 19 to refine t.e iist ot tecnnicai issues and eiminate 

those not directlv related to potenuailv unsuitable site conditions. M. Reveili 

represented LLNL at this meeting and wiil present the results to the ITE Core Team.  

1.2.5.2.4 Technical Support Documentation 

No significant activities.  

1.2.3.2.5 Study Plan Coordination 

S. Blair is reviewing Sandia Nationai Laboratory §S,"v Plan S 3., "5 " 4. Laboratory 

Determination of Mechanical Properties of Fracnures' 

I. Nitao reviewed USGS Study Plan b.3.1 Rev. 1, Water Movement Test" and 

the Document Review Sheets were subrrutted to 'r MPO.  

1.2.5.2.6 Semi-Annual Progress Reports 

Guidance on the 6th Progress Report PR) :or reportnng per~oa Octooer ', .991 

•hrough March 31, 1992 was receiveco on March ">th. The report was submitted to 

"Y MPO on March 31.  

1.2.9 PROJECT MANAGEMENT 

1.2.9.1 Management and Integration 

1.2.9.1.1 Management 

W, C(2arke and J. Blink attenuecd -.,-e 77" .meen:.:' :n Las Voegas on Marc. t 

J Blink participated in the fodowine

1) served as a management reviewer :or :te ,tile E Design package i-A, North 

Portal Area, 
2) r,-"tcipated in the Determination of Importance & Grading Enhancement 

DICE) meeting in Las Vegas on Marcý ".2, 

3) attended the UNLV Cooperantve Agreement on .March Z4. He arranged for 

Professor J. Cardle to visit LLNL on Avril 23 to discuss integration of his work with 

LLNL hydrology work, 
4) attended a YMP Safety Comn.:rtee meeting i L Vegas on Marcn 12.  

5) ompieted "New User" training on the YMP-LV vax ciuster on March 31 te 

made be reached on E-mail as user BLINKI, and 

6) participated in the Boy Scout Atomic Energy Merit Badge Workshop at the 

YMIO on March 7.  

Six Affected Document Notices ADN, ',,ere :o,-nieted and submitted to "IMPO.  

LLNL provided a copy of the (fl'"ax videotape to CCWRM at th~e request of 

C. McNeill.  
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1.2.9.1.4 Records Management

Document Control issued five Change Notices Lind three new 1ocurnents under 
controlled distr:frution. Rou::ne :Ctiow-ur or receipt acKnowiedgentents 
continues.  

A total of 2214 items were iogged 'nto the LL\L-'z %1P tracking svstem. This includes 
'49 records/records packages that were .roessec ,hroulzn to the CRF Four action 
4tems were closed.  

B. Bryan attended a Protect Office Records Workshop in Las Vegas on March 4-5 

1.2.9.2 Project Control 

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

"The :nternal PACS database budgets were anaPvzed 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 visited LLNL on March 75-26.  
Discussions were held regarding the detail of pianning and methods for estimating 
a~or requirements and total costs for the toilowing WBS elements: 

1) Chemistry and Mineralogic Propertnes or the Waste Package, 
") Hvdrologic Properties of the Waste Package, 

r:-r -ed Bamer System Field Tests, 
4) Waste Form - Spent Fuel, and 
5) Metal Bamers.  

LLNL provided the ICE team with extensive cost mnformation "z'-.luding wage rates, 
indirect 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.  
J. 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 
obiective is to have a current plan completed bv eariv July. J. Blink and J. Podobnik 
,7artidpiated in a follow-up meeting on March 30.  

The LLNL response report for the Januar, DOE/ YMPO Property Management audit 
Was completed. All findings have been resolved and most equipment has beer 
,ocated and placed within the control system. Al-\ NWF equipment is being tagged 
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* ith 7-overv , o: L0thers W 'abeis 1,~s ct;itv .s about t,0O7f corr piete. By 
mici-Arrii, +his activit% wiii be recur~eo tc otn rnaintenance, anci the property 

:'na.-azemnent "Unctncn -ýiil pnmarniv ve ca~cout nv ý,ne LL\L Energy Prog'ram 

P rop~ertv Center Rerresentat-ve. Three trairniniz sessions were providied for LLNL

\%1 NIP atf regardmzt -Le -LLNL rropertv -,,inagement svstem and additional 
,equ.-ements :mrosea :VA 7ev,; ua t. )n s 'essons we~re held on March 12." 17 
and Z6.  

Podobntk attenced a 1roxect '!~ri eering Committee meeting in 
Albuouercue. N'M on March 2U0 Thpics :scý;ssea mciuded ICE review background 
anci requirements. inte~ration anc p~n~ou-t ~o 2"001, and transition of tasks to 

:I-e 'A1.0. The charter v~as -zo mnciu-e :ulvotirg membership to all major 
~arrc~'nt~ Th Ster'ng ommittee aiso 'heard a progress rpr rmteTann 

s-ubcommittee. 1 hi n K a -Training ubcornrmttee meeting in Las Vegas on 
'\larcn:.  

W rkscoves and b.udget 7-o'ection~so :rneLL Institutional Plan were completed.  

1.1.9.3 Quality Assurance 

oa \ore '-as been n,:-ed t?. 1.111e.< ~ I Quaiitv Assurance Manager.  
He !!-ar-ea work on MaTC-n 23 

:nterrtai Audit 92-04, W'ýaste -or-m actv~~in as :onducted on Marcni 3 - 17.  

Aud.:t Rferort Q2-03, %ear rie J En7v7-nment CTharacterization'.-, completed 
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YUCCA .MOUNTAIN PROTECT (YMP) STATUS REPORT 

APRIl. 1902) 

EXECUTIVE SUMMARY 
(Items Propo.sd for Repornng in YMPO or OC-D Reports) 

1) WBS 1.211.4.2 The merged prototvpe version oi PANDORA was tested 
extensively. Two sets of prevIous avy;,icanons were rerun: Working Group 2-1990 
applications and high water flux scenar~os :-an in April 1991 as part of a Sandia and 
LLNL application. Additionai cases cneck perrormance within the wide range ot 
input values which are of phvsica' -nterest. Revised specifications were also 
completed for input data structures 3nJ soiubliitv-based radionuciide reiease, with 
attenuon to code reieasabiihtv .T-.,-; ") ko-rnerailtv and correctness ro, a 'wide range of 
input values.  

2) WBS 1.2.1.4.5 Planning otr ,,,h_ ýeveuopment c Version 8.0 of EQ3i6 began.  
Several major new ca:ab:iit:es are i, uding pressure corrections, 
redox disequilibrnum, and, "exox k:reo .. ,e :-ouiht has aiso been given to 
;ncorporaton of surface co, ern:r" rnceo, m, t"'er L:nkage to rate law modeis, as 
,or redox processes ano mi.inera. .::--o u:on o.tro,,t- :hese, '1-owever, mav have 
:o be put off to Verston ,a 0, 

3) WBS 1.2.2 The Pre!',,::n-arv \ear fttid Environment Report was sent to 
YMPO for review on Avr:i 27. 'IPCO has eiected to pertorm a ,'1"ted QMP 06-04 
review prior to approval and subrmns.on ,o the Reference lnrormianon Base (RIB).  
-;ubmission to t'he RIB 'i ,ml .t \ýrne T359.  

4) ' BS 1.122.3.1 A re ...ort cn-. ... pen: Fue .-%,,cquision 1"an ,s being 
,prevared bv the Materiais Charac--er-,zaton, Cen:er ,or subm:_sson to LL\L for 
tecnr.-cai revrew in tris report, recommendanion- are made for f'oeis to be acquired 
,or character:zanon ast.n.. masr::.v ..:'e-e nve !uei types suggeszed for the testing 
program are: 

1)hrgh burm'op ruei ,:,-,- ..... .:M *•. v'. th '-teng ,,m e:tec:, 

2) w fission gas reiease :rr.  
i w t;Ss ion e:a ! re3ease -. z'::nuD 1ue, "~ z'....apj,, DOS~M-3 tutu"5 '-,, t~>•', ;vith ru"vt'.ev h:-',, -'- ' 2 

It,"...... .7.. * v V. a. ,n , 

1.2.1 S'mSTTEMS 

1.2-1.1 Manaizemnent and lntegration 
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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 Radioactive Waste Management System - A Preliminary 
Analysts" were discussed and clarified with staff at the Battelle Washington office.  
This draft report is currently 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. Ruifner and J. Blink. LLN-L is supporting TRW by 
conducting repository-heat-driven hydrothermal calculations and providing 
technical assistance to support drafting the report "Systems Implications of 
Repository Thermal Loading, Phase I Analysis Methodology". LLNL will also be 
conducting calculations and assisting in drafting Phase II of that study.  

T Buscheck and D. Ruffner reviewed P. Gottlieb's draft paper entitled "Systems 
Irnpiicatons of Repositorv T"hermai Loading, Phase I Analysis Methodology" 

1.2.1.26 YMP Support to Management Systems Improvement Strategy 

No significant actlvrtnes.  

1.Z1.3 Technicai Data Base Management 

1.2.1.3.5 Technical Data Base Input 

A review of the dra.t Parame.... tat awill be used as input for the YMP 
Piarameter Dictonarv 1,; In, n-oj•e

"The Technical Data 'Works-o- w;1 h .LNL.. YMP and M&O staff that was tentativeiv 
se. nor April 30 in L:vermore 'as seen posrpone-A due to numerous scheauling 
conflicts. The meeting will be rescneduied later in May.  

. Blink attended the Tec.rn:cai Data Base Administrators meetnn, :n Las Vegas on 
Apni S.  

1.2.1.4 Pertormance Assessment 

1.2.1.4.2 Waste Package Pertormance Assessment 

Th.e merged :rototype vers:on or PANDORA was tested extensiveiv. Two sets of 
previous applications were rerun. Working Group 2-1990 applications and high 
water flux scenarios run in April :991 as part of a Sandia and LLNL application.  
Additional cases check perfo, nance within the wide range of input values which 
are of physical interest. The revised specifications for input data structures and 
soiubilitv-based radionuc"ide reit'ase were completed, with attention to code 
releasabilitv and to i:enera".tv ,-7.> ... .. ,s, !or a wide rangze of input values. The 
software wivil next be mcV,1-!dt% ::'"o e >,ecfications.  
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D. Chesnut presentea a paper enuciu ,, Lt ,-,.,LA., I &,A %41 V. V, , A, C , 

Performance Testing and Modeling by Some General Results of Reliability.  

Analysis", 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 submitted for LLNL-YMP technical review.  

1.21.4.5 Geochemical Modeling and Data Base Development 

Work is continuing to plan the development of Version 8.0 of EQ3/6. Several 

maior new capabilities are being discussed, including pressure corrections, redox 

disecuilibrium, and redox kinetics. Some thought has also been given to 

incorvoration 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 may be of considerable imvortance 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 requre additional thermodvnam.c data for volume functions. A good 

deal of such data is presently in the GEMBOCHS relational data base, but is not 

passed on to EQ3/0.  

.A g'~ .- e was prepared documenting the rationale for. the organization of 
chemicai svecies 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 relations. Depending on how these 

reactions are written, the mass balance totais for chemical components may or may 

not correspond to the quantities reported by chiemical analysts.  

Maior restructuring continued of the set50of basis and auxiliary basis aqueous species 
used in EQ3/6 calculations. This restru.turing will result in significantly improved 
f2exibilitv with regard to the range of 4'ochemical vroblems that can be addressed 
using the EQ3/6 modelir'g package.  

DBAPP and DOOUT were useio generate a revised suite of thermodynamic 
datafiles (DATA0.[sup,nea,compit~hmwJ R14) that support the EQ3/6 geochemical 
software package (version 7.0). These new datafiles were then piped through EQPT 
to generate the corresponding DATAl suite, which was transferred to the Alliant 
F•,/80 where it can be accessed bv local users or EQ3/6.  

t-INL-Am-r 1ta tus Report " 27°



On April 8, the document 'he LLNL GEMBOCHS Database and Software Library: 

YMF-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 Managers comments.  

12.2A4.7 Supporting Calculations for Postclosure Performance Analyses 

This WBS element has not been funded in FY92.  

11-22 WASTE PACKAGE 

1.2.21 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 
Facility.  

J. Blink attended a North-South Working Group decision 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 WVaste Conference held in Las Vegas, NV on 
April 12-16.  

1.2.2.2 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 1359.  

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. Glassley and B. Christenson entitled "Water-Rock Interactions in 
New Zealand Hvdrothermai Systems: 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 Scientific and Industrial Research 
during W. Glasslev's sabbatical).  

A paper by B. Viani and C. Bruton entitled "Modeling Ion 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 
Symposium on Water Rock-Interaction to be held in Park City, UT on July 13-18, 
1992.  

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

1.7 ' 7 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 50% to almost 
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 is again available.  

Eight discs of Topopah Spring Tuff sample from U3hg-I 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 been 
done on this rock before. The characternstic curve information will be added to the 
results of the previous imbibition study for the estimation of relative permeability 
of this rock. Although the sample is from Area 3, far away from Yucca Mountain, 
the relative permeability and other l 'd7ologIc 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 Aprii 7 to discuss the Yucca Mountain model test case 
of the transect between neutron boreholes USW-N54 and USW-N55. Plans are to 
develop 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 (TSwI) unit. The related numerical modeling study will include 
various combinations of nonequilibrium fracture-matrix models and equivalent 
continuum models in order to analyze the impact of episodic nonequilibrium flow 
and steady-state matrx-dominated !low. The impact of the geothermal gradient and 
vapor movement will be investigated with nonisothermal models. Because the 
critical dimensionalitv of the system does not coincide with the transect between 
USW-N54 and USW-N55, tIe site-spec:ric models will be augmented with an 
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analysis of the mechanisms ariecting rne moisture Daian in Lýa e vicinity or mei: 
transect.  

J. Nitao extracted the liquid and gas velocity fields from long-term hvdrothermal 
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 plotting numerical gridblock meshes to 
EXTOOLXVIEW.2.9. She also added a color setting option to the addlines file of 
EXTOOLXVIEW.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 April 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-109216, 
was presented at the 3rd International High Level Radioactive Waste Conference 
held in Las Vegas, NIV on April 12-16.  

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

1.-' 7 '. 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 serIt -'v the M&O to the YMPO reviewers for 
comment resolution verification.  

S. Daveler continued to assist S. Blair in developing a prototype version of the 
ASTOOL geomecharucal code whiich is a statistical model for predicting crack growth 
behavior in fractured rock. This modeling capability will eventually be combined 
with our hvdrothermal models to investigate repository-heat-driven alteration of 
the fracture properties of the altered zone. She has added postscript capability to 
ASTOOL's graphics postprocessor.  

I .2..24 Engineered Barrier System (EBS) Field Tests 

D. Wilder was the Chairman for ,he Probabilistic Risk Assessment in Waste 
Processing session at the 3rd International High Level Radioactive Waste 
Conference held in Las Vegas, NV on April 1,2-16.  

The PACS logic network for EBS Field Tests was revis- d to be consistent with the 
M&O's proposed accelerated ESF schedule.  
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1.2.2.2. 5 Characterization of the Ettects ot man-,,,iaae ,ateriais un .nemical ac 
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 controls are required.  

1.2•-23 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 mn 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 U409.  

As part of the oxidation investigations, issues are being considered that might have 

been overlooked and which would 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 •-r:cible are examined, any powders falling off 
the grains into the bottom of t'he Crucibles 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 Level Radioacnve Waste Conference held in Las Vegas, NV 
on April 14-16.  

Spent Fuel Dissolution 

Work to repeat the U0 2 dissolution measurements at high oxygen activity is 

proceeding at LLNL. In earlier work, low oxygen levels due to permeation loss 
made the oxygen activity uncertain. Some reassurance tests at lower oxygen 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 flow-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 oxygen fugacities will be 
res tarted.
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Colloid distriDution was measureu using puiu ,.uL ,-,,,.,, 

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 si;e 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 in EJ-13 water have a different size 

distribution than those found in the solution from unirradiated U02.  

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. J. Wronkiewicz, J. K. Bates, T. J- Gerding and E. Veleckis (all of ANL) 

entitled "Uranium Release and Secondary Phase Formation During Unsaturated 
Testing of U02 at 90°C" was submitted to YMPO on April 2. It will be published in a 
special issue of "The Journal of Nuclear Materials' upon approval. (This paper was 

previously entitled "Leaching Patterns and Alteration Phase Production by 

Unsaturated Testing of U02").  

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 April 27.  

Material Characterization Center MCC) Support 

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

1) high burnup fuel (>60 MWd/kgM) with strong rim effect, 
2) low fission gas release (<10%), high burnup fuel, 
3) .-" 'ission gas release (<10%), low burn.p fuel, 
4) bur"nable poison fuel (5 to 8 wt% Gd 20 3) with relatively high burnup, and 
5) 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 luei, but this has not been confirmed for a high burnup 
fuel (>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 identify any fuels which would have sufficient 
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 restructurng that may occur This is contrary to the popular belief 

that higher burnup will ecuate to mere restrucuring.  
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Work is continuing to resolve this issue ana still puDosn tnis report in a timeiv 
manner. It may be decided to release the report with this particular issue remaining 
open for future discussions.  

Increased MCC Hot Cell Costs 

The funds allocated (580K) bv 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 funcs is currently being drafted and will be sent to 
YMPO in early May.  

1.2.3.12 Waste Form Testing - Glass 

This WBS element has received l:mited 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) cntinue and have been in progress tor 238 weeks.  

Work continued on the anaivses of glasses that have been reacted -,, water vapor 
(1007% RH) at 75ýC for time rmenods uL -o three years.  

1.2.2.3.2 Metal Barriers 

This WBS element has received limited funding in FY92. No signlficant activities.  

12.22.3 Other Materials 

This WBS element has not been funded in Fy-2.  

1.2-2.3.4 Integrated Testing 

1.22.3.4.1 Integrated Radionuclide Release 

B. Viani participated -i the geochem~strv core-team teieconference on .\ . . The 
agenda for the geochemistrv inteigration meeting to be held lune 9-" was ::na.ized.  
The meeting will focus on hvdroioigv and geochemistrv.  

QA grading of Activities G-20-3 and G-"Q- was inated.  

,-20-2 Determination of Flemental Protiles ,n Rocks, Mi erals, and Glass- -:sing 
the Ion Microscooe 

Additional autoradiographV on tu::s has nc -.h*-v any observabn.e radiographic 
patterns.  
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G-20-3 Interactions or Acnnie-Veanne -.4lLt, "I L; I ,Q.r, ,%..,. .Suiu!.L*,S2 

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

Scanning Electron Microscopy (SEM) analysis 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 2 leaching expenment :ndicated that some of these particles may 
be contaminants. Work is contnuini, on ,dentfving the source of contamination.  

G-20-6 Source Term Development 

Work has begun on measurement or the adsorpnon of uranvi ,ons on hematite at 
elevated temperatures.  

1.2.2L3.4-2 Thermodyvi. --iic Data Determination 

This WBS element has not been funuea in t-Y92 

1.2--.3.5 Nonmetallic Barrier Concepts 

A summary of prior work was prepared andi submitted to YMPO and the M&O.  
This WBS element has not been funded FYO2. Resumrnpon of work In F'YQ3 has 
been proposed.  

1.22.4. Design, Fabrication, and Prototype Testing 

124.1 Waste Package Design 

This WBS element has not been tunec :n FK92.  

1.2.2.42 Container Fabrication and Closure Development 

This WBS element has not 'een funded :n FY 2.  

1.2.2.4.3 Container/Waste Package intertace Anal .;sis 

A thermal analysis As being done to evaluate drift emplaced robust waste 
emplacement with areal power densities up to :14 kW/acre with o60 year old fuel.  The model is comvlete and the firs, vaidauon runs are tn process 

J. Podobnik and J. Blink attended a meeting with the Engineerinn and Deveiopment 
DivIsion Director, the Field Enzineer.n. .rarc. C-_,, and M&O representafives to 
discuss waste package strateyv and LLNI. rorxnities
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1.2.5.2 Licensing 

125.2.1 NRC Interaction Support 

W. Halsey and A. Maclntvre attended the NRC Technical Exchange on Scenario 

Development meeting in Albuquerque, NM on Apni 28-29 

1..7522 Site Characterization Program 

M. Revelli was named as LLNLs representative to the Integrated Test Evaluation 
(ITE) task and has compieted the training required by YMPO to support this effort.  

He participated in the April 3, 4 and 21st ITE meetings in Las Vegas to: 
1) identifv the tests and evaluation criteria, and 
2) develop definitions for the technicai issues.  

Work is also in progress to Ibegmn the stud, plan screening process 

125.2.4 Technical Support Documentation 

No significant activities.  

1.1-5.2.5 Study Plan Coordination 

S. Blair completed the review ot Sandia National Laboratory Study Plan 8.3-1.15.1.4, 
"Laboratory Determination of Mechamcal Properties of Fractures".  

Internal review by the Near Field Environment staff has been :nitiated for the 
Lawrence Berkeley Laborator'. report on A Revew or Rainier Mesa Tunnel and 
Borehole Data and Their Possible Imliications to 'YIucca Mountain Site Study Plans".  

1.2.5.2-6 Semi-Annual Progress Reports 

No significant acivites 

12-.9 PROJEC-T MANAGEMENT 

1-2.9.1 Management and Integration 

1.2.9.1.1 Management 

Eight LL\L-YMI' cmviovees .\v ,.22,- 51!:-k and T. Mcarthv 
were guides.  
1. Blink attended t'he ' t M(' 'a etv -L-g on Apr-. 2 

.... e ": P()S f t te:'o',trtee m e_•eng ,n La.s \'Vegz o A 

W. Clarke, D. Wolfe and I. B1ink a"tenocd 770 me ýnng in t as Vegas on A n I 
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W. Clarke, J. Blink, L. uerIner, n*V. Lin, HMg. Le v I Ioacve iste 
E. Campbeil attended the 3rd International High Levei Radioactive Waste 
Conference held in Las Vegas, NV on April 12-16.  
J. Blink briefed C. Gertz on the LESSON program to train elementary school teachers 

on science 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 acknowledgements 
continues.  

A total of 184 items were logged into the LL\NL-YMP tracking system. This includes 
63 records/records packages that were processed through to the CRF. One action 
item was dosed.  

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 variance analysis for the 
quarter ending March 31, 1992 was submitted to Y's.MPO. 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 
held at LLNL on April 21. The following three audit findings were discussed: 

1) appropriateness of assessing LLNL IR&D taxes on NWF funds; 
2) proportion of management and administrative funds as corn•i,.:ed 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 Property MIanagement. The last property management 
training session for YMP/NvF parn c:,ants was held on April 30. All personnel 
working on projects funded by NWF have now received formal training on 
property management procedures.  

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

J. Podobnik attended the YMPO Project Control Steering Committczz M-enng in 
Albuquerque, NM on April 24. Topics discussed included ICE Review background 
and requirements; integration and planning of the prolect out to 2001; PACS 
workstation progress; FY93 budgets; additional workscope for the steering
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subcommittee roles; and transition oi tasks to the M&O 

1.2.9.3 Quality Assurance 

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

External Audit 92-11, LLNL-Mechanicai Engineering/Engineer, ni Measurements 
and Analysis Calibration Laboratory, was conducted on April 6-o T,,ree CARs were 
issued.  

Audit Report 92-04, LLNL Waste Form Characterization, was distributed. Three 
CARs were issued.  

Closure notifications ot Correctnre 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 verified.  

Activity Plan D-20-53b-0-3 Chance Nonce, Fow T-1hrough Dlssoiution Tests on UOi, 
was finalized and distributed on Apri.  

Quality Procedure Change ",otlce •- ran~zatlon. was compieted and 
distributed.  

LLNL QA Procedure 4.0 - Procurement was revisecd; the effective date will be in May.

D. Wolfe attended a 'Determina,-tw,, ' ot Importance 
Workshop" meeting in Lai Vegas o.r .r:i 4 

v d~ "L .' , * t. Z •itti L' a\tL '." 2
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April 30, 1992

TW"S-EES.- 13-04-92-089 

Mr. Carl P. Gertz, Project Manawr 
Yucca Mountain Site Characterization Project Office 
US Department of Energy 
P.O. Box 98608 
Las Vegas, NV 8919,3-8608

r- .... 'AA.E 

ACOS -i3 = 3.7

Dear Mr. Gertz: 

SUBJEXCT: LOS ALAMOS MONTHLY ACTIITY REPORT-FEBRUARY 1992 

Attached is the Los Alamos Monthly Activity Report for February 1992. hi•s internal 
document describcs 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, 

Ju /ie A. Canepa

(,

JAC/SHKielm 
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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.

I 

I

This report nos prepred as an account ofawrk sponsored by an agenry of thW United States Caternment. Neither The Regents of the 
Unwiersty of C• aifornia, the United SataCs Goorment nor an agency thereof. nor any of their empio.•es make any urranty, 
express or impi-ed, or assume any te-.. liabityor responsdi',iayfor the acuracy. copttenrss. or uufitrness of any information.  
apparatus, product, ar process disc. - or represent that its use uwuid not infringe jrrwatefy owned rights. Re ference tretim to any 
sperif* commercial product. process. or servie by trade name, tradernark, manu'fcturer, or othe Wuedoes not nessar7• v caonstitute 
or iipiy its endorsement, recommendation orfauoring by ]he Regents of the Uniwrs•t of California. the United States Covernment.  
or any agency therlc. The views and opinioss of authors expressed herein do not neressa rily state or reflect those o.( The Rei.ets of the 
Universty of California. the United States Goterment. ore a $v ency threto.
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February 1002

Planned Activities 

Publications

Travel to SNL to discuss tbe lower-boundarY condition with SNL staff.  

Prepare camsoa for filling wiLb sand.  

Continue standard operating procedure to prepare for ca.sofl experiment 

Continue writng paper for special issue af Radijoaczv'e Waste Management.  

E. P. Sprnager and M.. D. Siegel 

An Integrated Intermehltate-Sc ae Ca;Lssort E~rperument to Va~idate Mod~els of Flusd F~ow and 

Contamuna' Transporr in ve Un.saturated Zone 

Journal article. Radicactve Waste M~anagement and the.%'uciear Fue! Cvc.ýe Speczfli usute 

on the Yucca Mowitain P-ojeci 

In preparationl.

Performanlce Assessment Calculatloflal SuPPOrt (W6S 1.2.1.4.7) 

Acttvttles and No activity to report.  

Accomplishmenlts

* C~.,Jl.3 U~t '-1k-'r V



Febrhirv 1002

WBS 1.2.3.1 Site Management and Integration 

Site Management (WOBS 1.2.3.1.1)

Objective

Activities and 
Accomplishments 

Publications

The ob7ccove of this Uask L to managt and integrate site chaicCtenzation achiviCes.  

A cbarter for the Radionuclide Solubl~iti Working Crcup was wnren. For furtber 
information. see Appendix.  

1 A. Cancps 
Stratrgy for Tessng the Appiicaotauy and Valzaiav of Radionuchsde Transporr Models for 

Yucca Mouuaut NVevaa 
Conference Paper. Migraton 91. Jerez de Ia Frofuera, Spraur 14-18 October !901 
In revsion.

A. M. Simmons and 1. A. Canepa 
Recent DeveLopmera in the Integrated Approach Toward Characteristcs of Radionuciide 
Transpor4 Yucca Mountaat Nevaaa 
Conference Paper. Waste Management '92 Symposim 
In prepsrasuoe.  

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

Objective

Activities and 
Accomplishments 

Planned Activities

"Th goal of this investigation is to provide coordination for Los Alamos surface-based test 
planoung, package developmCnL 

The test plannin package for UZ-16 in support of the Water Movement Tracer Tests 
(Study Plan 8.3.1.2.2.2 under the Site Charactenzatmn Plan Geobvdrology. Program) was 
approved for implementation. Wrote requirements letter requesting space for the Field 
Operauons Center.  

Complet. the job package and dnlling start for the UZ-16.

P-n,u,wuar 41-jOe-~wcmcr
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Febrwiri 1Q0o2 

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

Objective The purpose of Ibis activity is to dcfine the important mineralogic and geo, ietical 

vanables along fracture and rock-matnx transport pathways at Yucca Mountain. tn support 

of performance assessment and to evaluate the impact of reposiory construction on natural 

waste.transport barners.  

Activities and Participated in internal audit 3-21 February.  

Accompli.shmefts 
Fracture mineralogy efforts focused on writing a draft of journal aricle on fracture-linng 

manganese minerals at Yucca Mountain (Miest•ne 3123).  

D. Broxwon guided a field trip to Busted Bunte at the Nevada Test Site on .8 February at 

which be presented information about a database of amneralog~c. chemuical and petrnigaphac 

information that might be used for locating adits at Busted Bunte and other suwace sites 

around Yucca Mountain.  

To obtain additional information about mineralogy of rocks and fractures at depths greater 

than 200 feet below the water table. participants in the surface-based testing plan have been 

asked to deepen target deptlu for several future SD, UZ. and WT holes.  

Cutings from drill hole USW H-5 were analyzed by quantitanve x-ray diffraction AXR.If 

methods. The results of these studies will extenc our knowledge ot mineral distributions 

beneath the northwestern part of the expiorastin block at Yucca Mountain.  

Planned Activities During the next few months we wil (1) continue analysis of Mn-oxide fracture fillings in 

the Crater Flat and Paintbrush tuffs to determme their distribution and factors controlling 

that distribution: (2) complete paper on Mn-oxides for publication in a refereed )ournal: 

{3) continue analysts of calcites to understand transport and precipitation mechanisms. and 

14) determine quanmitamte mineralogy from XRD data tor Milestone 3137.  

A new microdiffractometer (purchased for another program) is expected to arrve next 

month and will be used to analyze many fncture-coating truierals that occur in small 

patches rather than continuous coatings. As soon as the journial article 13123) on Mn-oxides 

i completed. work will resume on fracture coatings in the Topopab Spnng Member.  

Problem Area None 

Milestones 3120 
29 May 1092 
Calcite in ihe Upper Paintbrush Tu[f 

35% complete.  

3123 

2 March 1992 

Mn Fracture Whnerais a: Yucca lowu~tamn 

Undergoing extensive revision.  

Contunued on next page
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3130 
17 August 1992 
Fracture MineralogJ of the Paubrub h Tuff 

3137 
30 September 1992 
Mineralogy of Calico Hils for Adid Development 
75% complete

D. Bish and S. COlpera 
Detecoion of Trace Clays and Clay MineraLs Amounts of Eronue Using X-rav Powder 
Diffraction: Er mae i, Tuffs of Yucca Mouniau. Nevada. and Cemrai Turkey 

Journal aricle. Clay and Clay Minerals 
Published.

I 
I 

I 
I

Pojisanev Dafa-4)o Not Reference
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Publimfios

I

D. E. Broxton 
Chemical Changes Associated with Zeolitszaon. on the Tuffaceous Beds of Calico Hills at 

Yucca Mountaiu. Nevada 

Conference paper. Proceedings of the 7' Water-Rock Interactions SVmposuum. July 1992 

In YMPO Meiew.  

B. Carlos. D. Bish, and S. Chipera 
Fraciure-Linqin Manganese Oxide Minerals ui a Silicuc Tuff 
Journal article. Chemical Geology 
Undergoing extensive revision.  

G. D. Gudirie, D. L Bish, and B. T. Mossman 
Quantiranv Analysis of Zeolite.Bearing Dusts Using the Rierveld Method 

Journal article, Subltilted to Science 

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

Mineralogy as a Factor mn Radioactive Waste Transport Through Pvroclasjc Rocks at 

Yucca Mountain. Nevada 
Journal article, J. Geophs. Res.  
Draft complete: may be revised for a different journal.
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YBS 1.2.3.2.1.1.2 Mlneraloglc and Goochemlc;I Alteration

Abjectve 

ketivitles and.  
kmcompllshments

Planned ActivltiCS

Problem Arms

MWkstoe Progrei

The objective of this task is to characterize past and present natural alteration pfOCc5su that 

have affected the potential geologic repository and to predict future effects of natural and 

repository-rnduced alteration.  

0. WoldeGabriel completed mineral separations, weighing, and sample packaging in 

preparation for K/Ar analysis at Case Western Reser : University in March and sent 

samples to Case Western Reserve for preparatory depssing.  

We received a new supply of Topopah Spring Wower-vitrophyre c-1e from the USGS, which 

will be characterized and used for steam-atmospbere experiments. Long-term zeolite heating 

experiments continued.  

D. Vaniman processed root samples from Trench 14 in a low.4empcratutr asher to obtain 

mineral residues. Mineralogy and chemastry of the residues will be determined in order to 

constrain the role of roots in generating calcite-slica deposits.  

S. Levy is examined surface deposit samples for possible hydrothermal origin. They 

include concretions. fault deposits, breccias, fracture fillings, and altered tuffs.  

Several quality assurance procedures were revised.  

S. Levy and B. Rundberg will examune outcrop sites of the Topopab Spring candidate host 

rock for possible sources of fractured blocks to be used in laboratory studies. S. Levy will 

work with USGS to map the deepened portion of Trench 14 and will revisit sample 

collection sites to study surface alteration.  

G. WoldeGabriel will travel to Case Western Reserve University to conduct K/Ar analyses 

of secondary mineral separates from altered rocks in the Yucca Mountain area and other 

nearby locations.

None

3138 
30 October 1992 
chemical Transport vi Zeoliac .Alteration 

3141 
31 March 1992 

Laminated Zone in Trench 14 

3142 
3 April 1992 

K/Ar Daring c," "lavs and Zeohres 

Research continuing; new draft in preparation.  

3143 
i5 January 1992 

Expeimental Dehydration of Vokcamc Glasses 

Interim draft complete.

Cornmued on next pag
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Publications

Preimanmrv D"L-)fo V'at Reference~

G. WoldeGabnel. er. al 
Prelimnnary Assessment of Clinopriiolue KIARr Results from Yucca Mouniam. Nevada: a 
Potential High-Level Radioactive Waste Repository Site 
Conference paper, Proceedings of the 7* Water-Rock Interacuons Symposnum, July 1992 
In YMPO review.  

S. Levy and C. Naeser 
Bedrock Breccias Along Fault Zones near Yucca Moutao, Nevada 
Chapter in USGS Bulletin on Yucca Mountain studies 
In USGS editorial review.  

S. Levy 
Natural Gels in the Yucca Mountain Area, Nevada, USA 
Conference paper. European Matenals Research Society Symposium 
Approved by YMPO.  

D. Vaniman, D. Bish. and S. Cbipera 
Dehydration and Rehydration of a Tuff Virrophyre 
Journal article, 1. Geophys. Res.  
Interim draft complete.  

D. Vaniman. et. al 
Precipitation of Calcite. Dolomite, Septolie, and Silica from Evaporated Carbonate and 
Tuffaceous Waters of Southern Nevada 
Conference paper. Proceedings of the 7' Water-Rock Interactwns Symposwm. July 1992 
In YMPO review.

Fcbrnary 1902



Febninrv 1902 

WBS 1.2.3.2.1.2 Stability of Minerals and Gases 

Objectiv'e The objective of this activity is to produce a model for past and futre mnezral alterationi ini 

Yucca Mountain, The model is intended to explain fth naruml mineral evoluuon resulting 

fromn the transformation of metastable mineral assemblages to mome stable assemblages andS 

the effects of a repository emplace meaL

Activities and 
-AccornpishlUCaeLs

This activity has been deferyed.

,m, _,,r taa--t,,
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WBS 1.2.3.2.5 Postclosure Tectonics 

Objective The objective of these volcanism studies is to deerwine the hazarda of future volcanic 

activities with respect to siting a high-level radioactive waste repository at Yucca Mountain.  

Activities and We evaluated the K-Ar and 4OAr/39Ar databwas for the Lathrop Wells volcanic center and 

Accomplishments found that botb data sets am positively skewed, with mean larger than median. Both dam 

sets also contain outliers that am greater than 1.5 times the interquanfile range. Removing 

the outliets reduces, but does not eliminate, the positive skewness; including the outliers 

greatly modifies the weighted mean and associated error. Regression plots of the 4OAr/39Ar 

data have influential cases that control the slope and y-intircept of the regression platb; they 

should be examined for errors or suitability to the data set.  

A poster session was prepared for the Waste92 meeting in Tucson next month. We have 

developed tables showing the recurence rate of volcanic vents and the probability of 

repository disruption, using a range of alternative models for both attributes. Mean values of 

the two-part probability of Pr(E2 given EI)Pr(El) where El is the recurrence rate and E2 is 

the disruption probability are less than 10"Sper year. A formal conservative value of the 

two-part probability has not been established. However, if the probability of E3 (Pr(E3) is 

less than 1, volcanism cannot be judged as a significant licensing issue based on the criteria 

established in 40 CFR 191. Appendix B.  

Aerial photographs and digitized data for volcanic centers were ordered through EG&G.  

A talk on volcanism was presented to a Nevada legislative group.  

Volcanism staff participated in the DOE/HQ and M&C, .ours of Yucca Mountain.  

We revised a detailed technical procedure, DP-605. "Preparation of powders from rock.  

cinder and ash samples." 

We obtained and processed digitized data on the locations of basaltic volcanic vents in the 

San Francisco volcanic field using data from Tanaka eL a/L (1986). We found that the field 

has a vent density of about 1.1 vents per square kilometer.  

Work in Progress. We completed the first draft of Study Plan 8.3.14.1.2- and it is being 

processed for internal technical review.  

We began an issue resolution report on the risk of volcanism: we are writing an 

introduction. that aescribes the history .'f volcanism in the Yucca Mountain.  

We began a statistical w .t trace-element geochemical data for the Lathrop Wells 

volcanic center. We are evaluating the data for use to iiscnmmnate field unmi5 established 

from mapping and trenching activity.  

We began to revise Test Plan Package 91-32 to include construction of test pits in the Cima 

volcanic field.  

Contiued on nerr page 
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Februv 1002 

We have started compiling the geologic Literature and examining I.- geologic setting of 

Quaternary basaltic volcani vcuts in the southern Great Basin. These investigations are 

concerned with dike emplacement mechanisms, dike orientations relative to surface faults 

and vent locations relative to topographic features (valleys, range fronts, range interors).  

Topographic and geologic maps needed for this work have been identfied and ordered.  

Planned Activities We will begin trenching at the Cima Volcanic Field (permission has already been obtained 

from the Bureau of Land Management) &ad Lathmop Wells Volcatic Field next month.  

Trenchmg at the Lathrop Wells center and the Cima volcanic field wtil also begin neat 

month.  

We arm evaluating field-study sites to test development chronology methods. Possible sites 

are the SP Crater in the San Francisco Volcatuc Field and the Tabernacle Flow in Utah.  

Problem Arv-- None 

Milestones 3174 

8 January 1Q92 

Effects o( Magmaric Disruption on ihe Reposuorv (Study Plan 8.3.1.8t.1.2. RO) 

First draft i complete.  

3071 

September ',,Q9 expected completion April 1992 

Status of Geochronology Studies at the Lathrop Wells Volcanic Ceruer 

3129 

10 July 199r. expected completion April 1992 

Geochemtsrrv of Lathrop WelLs Erupive Sequences 

3034 

30 September 1992 

Report on .agama System Dvamws 

3035 

30 September 1Q2. -xpected completion April 1992 

Effects of Stromboitan Eruptron 

3-0o 

30 September 14q2 

Report of Suibs&uace E.Tects 

Contoured on nexr page
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SFebruary 1992 

3111 
30 September 1992 
Preliminary Geologuw Mapping of Volcanic Centers 

3164 
30 September 1992 
Progress Report on Thermoluminescence 

Publictions B. M. Crowe e al.  
Lathrop WelLs Volcanic Center. Status of Field and Geological Studies 

Conference paper. American Nuclear Society International High-Level Radioactive Waste 

I Mangement Conference, Las Veps, NV, April 1992 
In YMPO review.  

B. M. Crowe et aL 
Recurrence Models of Volcanic Events: Applacauons to Volcanic Risk Assessment 

Conference paper, American Nuclear Society Interationwl High-Level Radioactive Waste 

Management Conference, Las Vegas, NV, April 1992 

In YMPO review.  

F. V. Perry and B. M. Crowe 
Geochenmcal Evuience for Waning Magnetism and Polycyclic Volcanism at Crater Flat, 

Nevada 
Conference paper. American Nuclear Society International High-Level Radioactive Waste 

Management Conference. Las Vegas. I, Apr•i 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. American Nuclear Society nternauional High-Level Radioactive Waste 

Managemein Conference, Las Vegas, NV, April 1992 

Approved by YMPO.  

S. G. Wells, et aL 

Multiple Eruptive Events at Small Volume Basaltc Centers: Evidence From the Cuita and 
Crater Flat Volcanic Fields 

Journal article 
;n preparation.  

I 
I 
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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 to obtain measurements of chlorine 

isotope distibutions to help quantify the percolation of precipitation in the unsartrated zone.

Activities and 
Accomplishments

Planned Actirities 

Milestone Prgress

I. Fabryka-Martin collected 66 surface-soil samples from locations within the conceptual 

Perimeter Drift Boundary (PDB). The samples, collected along a transect spaced about 

400 m apart. are to be analyzed for chlorndebrtomide (CI/Br) ratio& as part of an effort to 

assess the spatial variability of the meteoric C1/Br ratio. This atao is important as an 

indicator of the extent to which meteoric chloride has mixed with rock chloride in the rock 

samples collected during drilling, to complete this set, approximately 24 mom surfice-soil 

samples will be coUected from within the PDB on future field trips. Ninety ream-bit cutting 

samples collected from the first 2 of 12 neutroo-5cess boreholes were received by the 

subcontractor and logged in. The collection of cuttings was completed for the thid and 

fourth boles of this set and was begun on the fifth bole.  

J. Fabrvka-Martin presented guidelines for the collection 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 its YMP field office.  

J. Fabryka-Martin made a presentation, "Proposed Sampling Program for the Water 

Movement Test Who, What, When. Wbere, Why,* to the Hydrology Integration Task 

Force. Its purpose was to make other YMP participants aware of the study's sampling 

program and to identify possible places for coordinating field sampling efforts. As a result 

of discussion following the talk, she amnged to collect soil profiles from pits to be 

excavated under the auspices of a USGS study in Midway Valley next month. Analytical 

work by Hydro Gen Chem focussed on defining precision and bias in the determination of 

chloride and bromide and revising the draft detailed technical pocedume for ton 

chuomatographic analysis accordingly.  

Review comments on a detailed technical procedure (DP) for determining bulk density were 

addressed, and the DP is in the approval process.  

Complete additional DPs" process cunigs samples from ncutron-access boreboles- process 

USGS water samples; coi.ect sa,, samples from Yucca Mountain area.  

3191 

Procedure for Chlorine-36 Analvsts of Unsaturated Zone Sampies 
30 September 1992

.� -" ', C *itrrr's. ,- r
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WBS 1.2.3.3.1.2.5 

Objective 

Activities and 
Accompfishmenft 

Milestone Prigrem

Diffusion Tests In the ESF 

The objective of this task is to deterimne ui situ the extent to which the noomsorbing trmcers 

diffuse into the water-filled pores of the Topopah Spnng welded unit

No significant activity in this study.  

No level lI milestones are planned this fiscal year.

* q Sn-----
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NBS 1.2.3.3.1.3.1 

Objective 

Activities and 
Accomphshments

Planned Activities

Problem Areas 

Publications

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

Expenmcnt will be conducted at the C-Well complex (holes UE25 C#I. UE25 Ca2 and 

UE25 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 currently used in 

laboratory experiments.  

Software Qualification. Review comments of two software baselines are being processed: 

the software design document for the FRAC"NET appLication and the implementation 

baseline for the SORBEQ application.  

LiBr Sorption Studies. Error statistics have been compiled for the analyses of all dissolved 

species being measured by ion chromatography. This requtrement is specified by the 

detailed technical procedure (DP) for ion chromatogaph analysis.  

Continue the effort to bnng the computer codes FRACNET FEHMN. GZSOLVE, and 

SORBEQ and other software into compliance with the SOAP. This consists of compiling 

existing documentation on these codes and writing any new material required by the SQAP.  

Begin batch sorption experiments using lithium bromide.  

Continue to develop techniques to measure the concentration of polystyrene microspheres in 
solution.

None

W. L. Polzer. W. L. M. G. Rao. H. R. Fuentes. and R. 1. Beckman 

Thermodvnamicallv Derivexd Relationsinps Betwen tceModifted Langmutr Isotherm and 

Expermemal Parameters 

Journal article. Environmenrtal Science and Technrnogy; 

Undergoing evision.  

B. A. Robinson 

FRACNET-Fracrure Network Model for Water Flow and Soiute Transport 

LA-senes report 

In preparation.  

B. A- Robinson 

SORBEQ-A One-Dunenswonai Vfidel ror Sumulattnir Ciwmn Transport Experuments 

LA-se nes report 

In preparation.  

Continued on next page
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February 1992

Mile~tau. Progre" 3188 
16 January 1992 
Documentation' for SORBEQ 

3194 
1 April 1992 
Batch Sorpnon Erperimems wih LitJum 

T1 12 
2-1 June 1992 
Final DocWmentOJIOM for FEJIMY 

3196 
27 July 1992 
FRACNET Docu~mentation

�ua-<'
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February 1902

WBS 1.2.3.4.1.1 Groundwater Chemistry Model 

Objective 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 interacuons of minerals and groundwater and will be 

used to predict groundwater compositions as a result of anticipated am; unanticipated 

envtronmcnis.

Activities and 
Accomplshiments

Planned Activities

A paper, "Water-rock interactions and the pH stability of grouadwaters from Yucca 

Mountain, Nevada.' is still in YMPO review. The paper descnibe compositional analyses of 

water samples from the tuff aquifer at Yucca Mountain and carbonate water from (JE 

.Sp#l. winch were used in a modeling study of pH stability.  

Modeling evaporation of different Yucca Mountain waters and waters from the surrounding 

area continued. A paper, "Precipitation of calcite, dolomite, sepioLite, and silica from 

evaporated carbonate and tuffaceous waters of southern Nevada," by D. Vamman. M.  

Ebinger. D. Bishi and S. Chipcra is still in YMPO review.  

M. Ebinger attended a Geochermcal Modeling short course sponsored by the USGS.  

QA Activities. No additional p•g=ss to report on the EMOU between LLNL and Los 

Alamos. LMOU is in review in Las Ve.as.

Track Study Plan 83.13.1.1 dunng YMPO review.
a'

USGS collaboration will continue. Dissolved gas compositions (e.g., fugacities of CO.g and 

Og) from exsting and new water-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 overall ground-water 

chemistrv.  

Continue support of QA efforts. Continue tracking [MOU menuoned atb)ve.

Problem Are•s 

Uilestanes

None 

-,006 
31 March 19$92 

Eh and pH Bu.ferzng Capacuv 

3415 

30 September 1492 

Ltener Reoort: Most Activr ()ru-J,%,- 1 5r,'dqttrv

,-!)Pumnuea an nelt page
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M. Ebinger 
Water-Rock Imeracr'mis and the pH Stabdity of Groundwaters from Yucca Mouatam.  

Nevada 

Confernice paper, Proceedings of the 7* Water-Rock Interactions Symposium. July 1992 

In YMPO Review.  

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

Precipitation of Calcite Dolomnt., Sepsolitfe and Silica from Evaporated Carbonate and 

Tuffaceous Watos of Souhern Nevada 

Conference paper, Proceedings of the 7" Water-Rock Interactons Sympostu. July 1992 

In YMPO Review.

P,'ij-.aO Da4J-.o .8i- Rdefre-,e
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WBS 1.2.3.4.1.2.1 and 1.2.3.4.1.2.3 Batch Sorption " idies and Sorption Models 

Objective The objective of this task is to provide sorp _. oefickients for elements of interest to 

predict radionuclide movements from the re oSitoy L, the accessible bcnvironnielL

Activities and 
Accomplshments

Planned Activities 

%filestone Ptogrs

Publications

The experiments to evaluate the effects of crushing on the sorption cocfflcienls obtained by 

batch techniques have been completed. We are awaiting mincrulogic analyses to propcrly 

interpret the data. Surface-area detenrinations have been completed on appmximatelY 3/4 of 

the samples.  

Tesung of the atomic-force micriscope coninued. This instrument will ultimately be used 

to image substrates befom and after sorptoon reactions that involve the important 

radionuclides. It will also be used to characterize the detailed texturs of Yucca Mountain 

ruffs at the nanometer scale.  

We began to conduct experiments in conjunction with the Stanford contract- This work will 

focus on the dependence of solution composition (ie., ground waters 1 on sorption 

coefficients for uranium and neptunium on several pure mineral phases.  

Continue study of radionuclide sorption on pure mineral phases. Complete Study Plan 

revisions.  

3009 
20 February 1992 

Varatawn of Waer-Rock Ratio Sorption Coeffizcwnu on Zeoiituc Tuff 

3212 
30 September 1992 

Progress Report on Single Mineral Expertments 

A. Meijer 

A Strategy for the Derzvatwn and Use of Sorption Coe&ictents i Per-formance Assessment 

Calculanons for the Yucca Mountain Sue 

Conference proceedings, Proceedings of a Workshop on Sorpwon, Los Alamos. New 

Mexico, 11-12 September 1990.  
In preparation.
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WBS 1.2.3.4.1.2.2 Biological Sorption and Transport 

Objective The purpose of tis research is to determine whether microbial activity can influence the 

movement of plutonium in ruff. Because fluids are used extensively in the explorau. - of 

locations for a nuclear repository, those micro-orgaasms capable of utilizing drilling fluids 

as growth substrates are of special interest.

Activities and 
Accomplishments

Planned Activities

A paper, -Preliminary Evidence of Sideropbore/Plutonium Complexation." submitted to 

Applied and Environmental Microbilogy in May 1991, was revised and resubmitted.  

Work was begun on Milestones 3080, "Chelation." and 3092., "Colloidal Agglomeration." 

A preproposal "Biodegradation: Vadose Zone Column Studies" was prepared and sent to 
DOE Headquarters. A study of microbial activity, as affected by vadose-zone conditions in 
soil columns was presented. Results would be applied to YMP studies.

Continue plutonium Kd experiments.

Continue colloidal agglomeration experiments.

Problem Areas 

milestone Progress

Publications

None

3080 
30 September 1992 
Report on Chelarton 
In prepartuon.

3092 
30 September 1992 
Report on Colloidal A gglomeration 
In preparation.  

3176 
30 September 1992 
Procedure for Determiuauon of Formraion Constants 
In progress.  

3177 
30 September 1992 
Procedure for Determinoiwn of Effecs on Colloidal Agglomeration 

In preparation.  

L R. Hersman, D. E. Hobart, and T. W. Newton 
Prelimuiary Evidence of Sideropnore:P~atonuam Cornpieraton 

Jou mal article, Journal of Apphled and E.vironmental Microbcology 

Resubmauted.

Preh,,rv ")._a--4o .V:,t Re•fenmce

19



Februaryj 19Q2

WBS 1.2.3.4.1.3 Radionuclide Retardation by Precipitation Processes 

Objective The objective of the solubility determination task is to determine the solubilities 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 Study Plan is being revised in response to DOE comments. the revision should be 

Accomplishments complete by 15 August 

Speciatlon Studies. We prepared new Pu(IV) colloid and Pu(VI) stock solutions and 

continued efforts to produce a stable Np(V) stock solution (10"i M in Np at pH=8.5) in J-.13 

water for the Sorption Task. 1.2-3.4.112.1/3. High.purity amenctum-243 was ordered from 

ORNL for nuclear magnetic resonance (NMR) studies, and synthesis on actmxdr ro'el 

complexes continued.  

We used new Pu(V) stock solution to produce single crystals of the several Pu(TV)-EDTA 

complexes that have been shown to exist in the system. Our initial attempts failed because 

of competition for colloid formation; however, we subsequently discovered that an excess of 

EDTA was competitive with colloid formation and observed a color change from red/brown 

to yellow with increasing pH, consistent with our observations from UV.VIS-NmR 

expenments. We also observed that heating of Pu(TV) in the presence of EDTA results in 

reduction to Pu(UI) under certain conditions. Our attempts to grow single crystals of 

Pu(IV)-EDTA complexes look promising. We plan to characterize these species by single 

crystal x-ray diffraction.  

We continued to determine the speciation and stability quotients of actinyl carbonate 

complexes via solution NMR as this technique provides a species-sensitive probe for 

unequivocally unravelling molecular structure and solution dynamics in these complicated 

actinide carbonate systems. The dynamic behavior of ligand exchange between free and 

coordinated carbonate on actinyl carbonate complexes of Pu(VI) was examined by 13-C 

NMR line-broadening techniques. Scopmng expenments were performed for Am(Vr) under 

the same conditions, and these constitute the first direct observation of the Am(VI) 

carbonate species by NMR techniques. Eynng analysis provided average activation 

parameters of 38 kJ/M for the enthalpy of activation and -60 J/K for the entropy of 

activation for the plutonyl tnscarrbonate system at 295K. Our activation parameters agree 

with Stout, Sullivan. and Cboppin for the uranyl and nepoanyl trnscarbonate systems, but 

dsaLge with Brucher. Glaser, and Toth for urnium. The origin of the discrepancy between 

activation parameters for uranium are not clear. With the exception of the data of Brucher 

er aL, the enthalpies of activation for each system are relatively small and positive, 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 carbonates attached to the central metal ion. This is followed by 

rapid dissociation of the monodentate bicarbonate speces. Stout. Choppin. and Sullivan 

proposed an analogous mechanism, which is also supported by our new data. In this 

mecbanism, the addition of carbonate or bicarbonate (acid-catalyzed pathway) forms an 

intermediate stage in which four carbonates are bound, two in a monodentate manner, and 

such a transition state is expected to be highly ordered. Protonation of this complex is 

followed by a rapid dissociation of bicarbonate and the reforming of a nietal-oxygen bond 

by one of the monodenate carbonate lizands.  

,,oninued on niet page 
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Additional NMR lipnd-exchange studies of actinyl(VI) carbonate complexes ar required 

before the intimate mechantsm of carbonate exchange can be morm accurately described. Vie 

have examined the variable tempemmr 13-C NMR of the plutan) I carbonate system at six 

different carbonate concentrations. but the line broadening was such that only two of these 

samples were suitable for actual pulsed NMR T2 measurement. It has been suggested that 

the effect of field inhomogcneity on such broad lines will be negligible and a standard 

approximation should be applicable providing that the NMR lines are lorenitan. Therefore.  

we anticipate that we will be able to extract T2 values from lorentzian line fits on the two 

samples for which we have experimentally determined T2. If as anticipated. there is little 

difference in the "2 data, then rate constants as a function of carbonate concentration can be 

extracted from the six experimental spectra already collected. We also plan to examine the 

rate constants as a function of pH in order to probe the proposed acid-catalyzed mechanism.  

With these two studies completed, we can make more informed judgements concertring the 

intimate mechanism of carbonate self-exchange for the "PuO 2("COOS'complex.  

Experimental work on the PAS system 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 (i.e. combined bicarbonate and carbonate anion) concenitrations. To explore 

the different peak intensities found as bicarbonate concentration is vaned, we have recently 

used 250 uM Pu(IV) samples to complement the 1.0 I&M samples used last month. The Pu 

solubility in 1-13 water is >250 aM. so the new samples should not lose intensity because 

of Pu precipitation. The peaks have been found to be in the same ratios as in the 1.0 4aM 

samples, implying an intrinsically weaker intensity at lower bicarbonate concentrations or a 

slower relaxation time resulting in lower PAS intensity. This latter possibility may suggest 

possible plutonium clustering. Because our signal to noise i still excellent at 250-nM Pu 

concentration, we are presently trying to extend our work to 25-aM Pu concentration.  

Weak interference from water/bicarbonate becomes important compared to the weak Pu 

signal at 25 nM, but initial results are encouraging. However, several days accumulation 

seems to be required to achieve a believable signal (signal to noise ratio of at least 2).  

Nonetheless, this would be a significant advance and would allow studies to be done to 

neutral pH's at environmentally relevant concentrations.  

Solubility Studies. The neptunium (Np) solubility experiments have reached steady-state.  

We are unsure why the last two assays in the pH- 7 experiment show a change in 

concentration, but we are looking into possible causes. Until an answer is found, this 

experiment will continue and more assays will be taken. UV/visible absorption

spectophotometry studies of the Np experiments have been performed to determune the 

solution species, and the results are being worked up now. We will begin the 

undersaturstion expenments soon. starting with Np at pH 6, then with pH 8.5 because these 

two oversaturation experiments have already reached steady-state for some time. The three 

plutonium solubility experiments have also reached steady-state. and we plan to perform 

oxidation-state separations to determine the Pu species present After this. undersaturatlon 

expenimetits with the Pu solids will begin.  

Conrued on nert page
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T'he AmINd solubility experiments require much morm work. The low Am solubility in 
U1JE5p41 at 60*C leads to assays with very low count rates. Np and Pu samploes usually 

have enough activity so that results can be obtained with relatively short counting times.  
The irregular approach to equilibnium plots for the Am experiments are probably caused by 

the relative concentration inaccuracy because of insuafficient counting times and the lack of 

consideration of the low-level counter background. To avoid extr long counting times for 

the gamma-puLse height analysis of each sample, we tried to use alpha liquid-scintillation 

counting because of ins high ceficiency. We found, however, that this method will not work 

for the following reason: Am/N'd has a very low solubility in LJE2Spo1. while -"Np the 
daughter of 24Azn. bas a rather high solubility relative to Azx/?'d. Even though the daughter 

impurity is very small in the initial stock solution we have enriched the AmJNd/UE25p#1 
solution with "lNp to a significant degree with regard to gross alpha activity. Liquid
scintillation counting does not have the resolution to distinguish between these aiphas and 

is, therefore. unsuitable for this situation. We must now perform low-level p-na-ia pulse 
height analysis of all Am/'Nd samples, which necessitates the use of very long counting 
times as well as periodic background counts.  

T'he problems we experienced with our personal computer multichiannel analyzers have been 
corrected. and low-level gammas-putse height analysis of Am/Nd assays ha begun. including 
the assays from the second filtration expenmenL 

Regarding the Lawrence Berkeley Laboratory (LBL) QA effort. we completed a draft 
detailed technical procedure (DP), "Operating and Calibrating the Mettler H6T Analytical 
Balance," WS-LBL-DP-14, RO. Work continued on the draft DP. "ConcentrationA 

Determination of Soluble Radionuclides from Data Provided by the Low Energy Gammat 
Counting System," TWS-LBL-DP-Ol, RD.  

Meetlop Attended or Planned. D. Clark presented a seminar on Am and Pu carbonate 
speciafion probed by 13.C 14MR 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. Tnay 

and A. .*Mtchell of WBS 1.2.2.4.1.4 to discus the solubility of Np(V) and problems in 
preparing stock solutions at LAs Alarmos for sorption experiments. Experimental differences 

inC:pressures were identified as a possible problem (altitude differenc between LBL at 
Sea Level and Los Alamos at 7,000 ft) and are now being investigated. D. Hobart met with 

0. Seaborg, Associate Director of LEL and N. Edelstein to discuss actinide research and D.  
Hoffman. Director of the GTS-lnstitute for Transactinium Science (ITS), and L.. 0atrousis.  
Deputy Director LLNL to discuss potentiali Los Alamos colk~borations with the ITS.  

Problems Probletms with the gammau counters wert: solved by re-installing the old system until 
hardware problems can be corrected. The Ann/Nd assays have had long counting times 

because of low solubility of these elements in LUE2'5p~l water. In the future, we plan to use 

liquid scintillation counting for tbe assays, wbich will reduce assay time for AavNd to ten 

miunutes.  

Planned Work Efforts in all above mentioned areas will cnntinue.  

Milestone Pregress 3031 
30 September 1992 
Speciwton Measurements 

Conwinued on next page
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3329 
30 September 1992 
Report on Nepiunsuan Plutonium and Americium Solubilitvy Eapertments from 
Oversanowszon 

3330 
15 January 1993. (anticipated early completion) 
Evaluation of Alternauve Distribuon Schemea n PAS 

PubUcations 1. M. Combes. C. 3. Cbisboim-Brause, G. E. Brown, Jr., G. A. Parks, S. D. Conradson. P.  
G. Eller, L R. They, 
D. E. Hobart, and A. Meijer, 
E.XAFS Spectroscopic Study of Neprmum(V) Sorption at the a-FeOOH/Water Interface 
Journal article. Environmental Science and Technology.  
In press.  

L E. Hersman, P. D. Palmer, and D. E. Hch', PNe/iminary Evidence of a 
SiderophoreiPlaontum Complex 
Journal article, Journal of Applied and Er nmeenal Microiology 
Undergoing revision.  

H. Nitsche. R. C. Gatti, E. M. Standifer. S Z. Lec, A. Miller. T. Prussin, 
R. S. Deinbammer. H. Maurer, K. Becraft. S. Leung, and S. A. Carpenter 
Measured Solubilities and Specwuions of Neptunuan, Plutonum. and Amencwm in a 
Týiical Grountdwater (J-13) from the Yucca Mountain Region 
LA-senes report 
In preparation.  

C. D. Tait, D. E. Morns, . M. Berg and W. H. Woodnirff 
Evaluation of Alternative Detection Schemes in Phowacoustc Spectroscopy 
In preparation.  

UC.D. Tait. D. E. Moms. S. A. Ekberg, P. D. Palmer, and J. M. Berg 
Plutonium Carbonate 5pecitanon Changes with pH 

Abstract, Amencan C'bermcal Society National Meeting, San Francisco. California. April 
t 1992 

In YMPO review.  

Clark. etal 
Carbonate Complezaon of Pu(IV) 

LA-series report 
In preparation.  

I Report 

Molecular Models for AcwuuWe SpecLanon 
Submitted 5,30/91.  
Internal tecbncal review completed.  

H. Nitsche 
The Importance of Transurantum Solids in Solubdity Studies for Nuclear Waste Reposuories 
Conference paper, European Maternals Soaety Meetming 
In YMPO Review.  

5 P--~~ fua-Cj %e3 

|-



Febmrry. I•Z 

W8S 1.2.3.4.1.4 Radionuclide Retardation by Dispersive, Diffusive, and 
Advective Processes 

Objective The objectives of this task ame to determine the rate of radionuclide movement along the 

potentia flow paths to the accessible environment and to examine the effect of diffusion. I 

adsorption. dispersion, anion exclusion. sorption kinetics. and colloid movement~s in the flow 
geoetrines and hydrologic conditions expected to exist along the Bow path to the accessible 

environment in the scenanos used for performance assessment.  

Activities and Staff continued the study of the transport behavior of radionuclides as a function of 

Accomplisbments mineralogy. The most likely rasons for the discrepancies between batch sorption 

coefficients and sorption cocflicient obtained via column experiments (reportd .*a May 

1991) ame pseudocolloid formation, precipitation. slow speciation kinetics, or slow mass

transfer kinetics. Staff completed stability experiments with p-.ptunium (Np) solutions of the 

type used for the column transport experiments.  

Staff designed and completed a Np stability experiment in collaboration with P. Palmer and 

D. Hoban of WBS 1.2.3.4.1.3. (speciation studies). P. Palmer prepared a Np stock solution 

with a molarity of 1 x 10", checked it spectrometrically, and found the Np to be Np(V). 3 
R. Lopez prepared two Np solutions with a molarity of I x 10"i (from Palmer's Np stock 

solution). One solution was prepared in J-13 water and the second in a I x 10' M sodium 

bicarbonate solution (made with distilled water). After the I x 10-3 M Np solutions (in J-13 

and I 10"I M sodium bicarbonate) were prepared, aliquots of these solutions were filtered.  

All solutions bad a pH of approximately 8.0. No addition of NaOH was necessary for pH 

adjustment. and the filtered and unfiltered Np solutions wen monitored by liquid

scintillation counting for 25 days. The unfiltered solutions were stable for 25 days, with a 

deviation frons the average Np activity measured of +/- 2%. The filtered solutions appeared 
to increase in Np concentration (up to 4%); the r•ason for this is the in-growth of 

protacunium that appears in the liquid scintillation counting region, monitored for Np.  

P. Palmer monitored the unfiltered and filtered 1 x 10" M Np solutions spe;-tmmetncally: 

he reports spectra consisting of a neptunyl peak and a peak for the carbonato-Np complex 

(which agrees with the speciation data reported by H. Nitsche).  

Consequently, it appears that the Np precipitation reported in the last two monthly reports 

was caused by the addition of NaOH when the pH was adjusted (dunng the preparation of 

N'p solutions in J-13). The NaOH apparently converts some of the bicarbonate in the 1-13 

water to carbonate (causing prcipitation of Np). The specistion and dynamic transport tasks 

have agreed on the oputmal method for stable Np solutions preparation.  

P Palmer and D. Hobart of the speciation task and 1. Triay and A. Mitchell of this task met 

with H. Nitsche to discuss several aspects of YMP Np work. Previous assumptions had been 

that conditions for Nitsche's solubility work at pH of 8.5 are similar to conditions 

encountered at Los Alamos (under atmospheric conditions). Tlis is probably a reasonable 

assumption: however, the partial pressure of CO, at Los Alamos is 2.48 x 10" atmospheres 

and, the partial pressure of CO. used by H. Nitsche for his pH 8.5 solubility work is 5.73 x 

104 atmospheres and this difference will affect the distribution of Np species in solunon.  

However, our hypothesis is that this difference won't affect the Np sorption behavior 

Contutied on next page
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to a significant extentL The spectra that M. Nitscbe has collected for Np in J-13 at a pH of 

8.5 agrces well with Palmer's spectra for Np in 1-13 under atmospberic conditions at Los 

Alamos. Palmer. Mitchell, and Trisy also discussed this potential problem with C. Bruton 

and B. Vani (at LLNL), and their assumption appears to be consistent with previous 

calculations performed by C. Bruton on Np speciation and solubility in J-13.  

Upon rturn to Los Alamos solubility task staff (Hobart and Palmer). dynamic transport 

task staff (Tuday. Lopez, and Mitchell) and au expert in acdtnide chemistry (r. Newton) 

discussed the direction that this combined Np work should follow. The decision was made 

for speciation personnel (with the assistance of T. Newton) to begindeveloping signal.  

avemagng UV/VIS spectrometric techniques to determine Np speciation in solutions down to 

the mjcromolar level. This effort will require development work that will be extremely 

useful to the radionuclide transport work at Los Alamos.  

I. Trisy. A. Mitcbell and P. Rogers (of WBS 1.2.3.4.1.2.1/3) will coordinate sorption and 

transport expeimems that integrate the knowledge of solution speciation (Jce:mined by the 

solubility task) and the interaction of Np with solid phases. The interaction among the LBL 

(Nitscbe), LLNL (Viani and Bruton), and Los Alapw* staff was very productive. This type 

of integrated approach will allow us to describe the interaction of Np with Yucca Mountain 

tuffs (which is needed for performance-assasment calculations).  

Staff began Np transport work using crusbed-tuff columns made from A4-1530 and G4-275 

and concentrated on obtaining sharp breakthrougbs for tritium eiutions in order to determine 

the physical parameters of the columns.  

Staff of the dynamic4ransport 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 to the SEPDB.  

A detailed technical procedure (DP) to study radionuclide diffusive behavior using ruff 

wafers was implemented. The DP for the study of radionuclide diffusion behavior using 

diffusion cells was reviewed and sent to the QAJ.  

M. Ott and R. Lopez attended the YMP orientation.  

I. Triay attended the Geochenistry Integration meeting at Las Vegas. NV.  

Planned Activites Continue work described above.  

Milestone Progrss 3040 
30 September 1992 
Kinetics of Sorptwn on Couanms of Pure Minerals 

3044 
31 August 1992 

Letter Report on Assessment of Available Techniques for Unsaturared Column Transport 

Erpenmiu 
In preparation.  

Contmued on next page 
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3027 
31 March 1992 
Report on Sorption by Batch and Column Techniques

Publications I. R. Triav 
Radionuclide Migration in "ff under Dfiusive Conditions 
Conference Paper. Proceedings of the Migranon '91, Jerez de la Froniera, Spau.  
14-18 October 1991 
In p•eprantion.  

[. R. Triay, A. J. Mitcielf. and M. A. OU 
Radionuclide Migration Studies for Validating Sorption Daa--Past, Present, and Future 
Conference paper. Proceedings of the Radionuclide Adsorptwn Worldhop, Los AJamos.  
W. 11-12 September 1990 

In preparion.

>4
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WBS 1.2.3.4.1.5.1 Retardation Sensitivity Analysis 

Objective The objectives of this task are to construct a geochenical/geophysical model of Yucca 
Mountain and to use this model to examine the physical and chemical controls on 
radionuclide transport along flow paths to the accessible environment.

Activities and 
Accomplishments

Planned Activities 

Milestone Progress 

Publications

A paper. "Thjee.Dimensionai Simulations of Radionuclide Transport at Yucca Mountain." 
by K. Birdsell, K. Eggert, and B. Travis was prepared for publcation in a special issue of 
Radioactive Waste and the Nuclear Fuel Cycle.  

QA and Programmati. Certification of TRACRN continued. Code modificauons to 
incorporate memory management, as specified in SVA-6. were completed with the 
exception of the restart capability.. The design phase of TRACRN has been submaued to the 

SCM for an in-process review. Several verification examples for TRACRN have ocen 
completed, and the user's manual was almost completed.  

Staff attended the Los ALarmos project orientation class.  

3052 
30 March 1992 
Baselune Documenmatwn for TRACKY 

K. Biriseii. K. Eggert. and B. Travis 
Three-Dimistonal Simulations of Radionuclide Transport at Yucca Mowuain 
Journal article. Special issue of Radioactive W4aste Management and 
The Nuclear Fuel Cycle 
In preparation.
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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 conduct experiments to evaluate the applicability 
of laboratory data and to test models used in the Radionuclide Transport Pmgram to 
determine far field radionuclide transport. Both intermediate- and field-scale experiments 
and natural analogs will be assessed for hElici potential to provide the required data.  

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

Accomplishments discuss current experimental design for testing radionuclide transport at Yucca Mountain. In 
the meeting held in January, ideas were proposed to use boreholes for both geophysical and 

hydrological measurements before alcove construction, and the February meeting expanded 
further on this idea. The length scale between fast paths for the proposed testing 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 a repository scale is 
geophysics. To test this potential, geophysics will be an integrated component of the 
radionuclide transport test proposed in this study.  

The revised design will initially explore an area with two borebolcs fronm the main drift to 

identify zones where fast flow may occur. If a zone is identified, then initial entry will be 
made, and two boreholes perpendicular to the first ones will be drilled. A suite of 
geophysical, hydrilogical, and transport tests will be conducted in these boreholes. The 
current assumption is that fast 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 characterize and predict response of the zone through boreholes, the 
upper alcove will be mined, and the two alcove experiment will be implemented. Data 

obtained from the borehole phase of characterization can be used for model parameters to 
predict response of test block between alcoves thus providing data from another scale 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 implementation of this experiment will be to determine the 

required data for the geophysical methods. The feasibility will also be evaluated during the 

early phases of test implementation. C 

E. Springer was selected as the Los Alamos representative to the Integrated Test Evaluation -'4 
(ITE); he atended the first meeung on 14 February. On 26 Febr•ary he attended a second 
meeting to discuss consolidation of test categories for turther evaluation.  

A Hydrology Integration Task Force (HITF) meeting was held 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 this was 

postponed until better cost estimates for preparing G-2 are available. A workshop in 
conjunction with the Geoc<hemustry Working Group was discussed; a date will be set 
following the Geochenustry Core Team meeting in February.  

The SCPB change to break this study into four activiues was submitted to we r, tct 
Control Branch following AP-06.1.

Conzurued on next page
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Planned Activities 

.I 

i" Problem Area 

i Milestone Progress 

Publications I 
I 
I 
I 
i 
I 

I 
U 
I

Continue to develop study plan.  

Travel to Lawrence Berkeley noratory to discuss field test design, scbedule and resources 

for this effort. This will have a.tered into PACS.  

Attend rIE meetings.  

None 

No FY91 mulestones.  

E. P. Springer 

The Use of Anthropogemrc Analogues in Site Ciaracrernzanon of Low-Level Radioacrtve 

Waste Sites 

Confemnce Paper, Proceedings of dhe I3) Annual DOE Low-Level Waste Management 

Conferece, Atlanta, Georg-, .11 November 1991 

In preparation.  

C. Wolosbun 

A Summary and Discuss.on of Hi- rologtw Data from the Calico HdL1s .Vonwelded 

Hýydogeologtc Una at Yucca Mowua in, Nevada 

LA-secries report 
Received YMPO approval on -'29 October 1991.  

Accession numbers for references are being obtained.

P-eiu*fl l4V Data--jo .Vo Rei-rct e

29



Februaa4 1992

WBS 1.2.5 Regulatory and Institutional 

Objective The purpose of this task is to coordinate the regulatory and institutional Project 
requirements within the Los Alamos programmatic sruucture. The focus of this coordination 

effort is on the integration of the technical work within the regulatory and institutional 
framework.  

Study Plans Water Movement Test. RI (33.12.2). RO has been approved by DOE and the NRC. RI 

has been approved by DOE but not the NRC. A revision incorporating NRC and State of 

NevadA comments was submutted to the YMPO on 17 October 1991. We have not received 

a response.  

Diffmiou Test In the Exploratory Studies Facility, RO (83.1.2.2D. A revision 

incorporating DOE/HQ and Project Office comments was submitted to Dr. Dobson on 11 
June 1991.  

Testing of the C-Hol Sites With Reactive Tracers. RI (L3.1.23.1.7). Was issued by 

DOE-HQ as a controUed document, and sent to the NRC on 10 Apnl 1990. On 13 January 
1992 we were requested by DOE to revise NRC comments. We are in the process of doing 
this.  

Mineralogy, Petrology, and Chemisiry of Transport Pathways, R3 (.3.I3.Z..).  
Accepted by the NRC on 20 August 1990. On 24 October 1991 we were asked to revise 
study plan. On 27 January 1992 we submittned revised comments to T. Bjemtedt.  

History of Mineraloa and Geocemrica Alteratian at Yucca Mountain, R0 
(UL3.1.3=). Project Office approved the study plan on 18 Decembe, a and submitted it 
to. the NRC on 31 January 1992.  

Kinetics and Thermodynamics of Mineral Evolution and Conceptual Model of Mineral 
Evolutimo R0 (&3.13.33.2; 9.3.1.3.3-3). Comment resolution meeting for DOE,/HQ and 
Project Office comments was held on 14-15 March 1990; revision activity has been 
deferred.  

Sorption Studies and Sorption Modeling, RO (3.3.1.3.4.1: 8.3.1.3.4.3). Comment 

resolution meeting for DOEHOQ and Project Office commeuts was held in February 190%: 
revision is in progress.  

Biological Sorption and Transport. RI (33.13.4.2). Revision, incorporating DOEEIQ and 
Project Office comments, were submutted on 20 May 1991. Additional revised text were 

submitted on 28 August 1991. The comment resolution venfication was complet on 7 

December 1991 and is in the process of being approved by the Pmject Office.  

Dissolved Species Concentration Umits, and Colloid Formation and Stability, RO 

(8.3.1.31; 3.1.3.5.2). Submitted to Project Office on 17 August 1990. Comments were 
rctur.ae' to Los Ala mos for a revision; that revision Ls in progress.  

Dynamic Transport Column Experiments, RO ($3..J.6.1). Comment resolution meeting 

for DOE/HO1 and Project Office comments was held on ZS-30 August 1990: revision is in 

progress and is expected to be complete by March 1990.
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Diffusion, RO (!8.33.6.2). Comment resolution meeting for DOE/HQ and Project OffMce 
comments was beld on 28-30 August 1990: revision as in progres and is erpected to be 
complete by March 1990.  

Probability of Magmtic Disrupdon of the Repository, RO (8.3.1.8..). This study plan 
was approved by the Project Office on 19 September 1990 and by the NRC 5 October 
1991.  

Phbysi Procaess of Magmatisims and the Effects on the Repository, RO (L3.1J 1.2).  
tn preparation. expected targt date is 30 May 1992.  

Charetctaization of Volcanic Features, RO ($.3.1.8.1). Accepted by NRC on 4 
September 1990.  

Retardadom Sesitivity Analysis, RO (8.3.1.3171). A revision incorporating DOE'HQ and 
Project Office comments was submitted on 18 June 1991. On 17 October additional 
commens were received from SAIC, P. Cloke. We submited revised comments to P. Cloke 
on March 6. 1992.  

GCornd Water Chemistry ModeUn& RO 3.13.1.1). Submited to Project Office on 15 
Macbh 1991.

J-n- a- 'a to-41, , Se.1re,1c r
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WBS 1.2.6 Exploratory Studies Facility 

Objective These Exploraton Studies Facilry (ESF) tasks address the issues and information needs 
associated with the ES based charactenzanzon of Yucca Mountain to determine the 
suitability of permanently isolating lugh-level nuclear waste rom biosphre in a geoologc 
repostlorY.

Activities and 
Accomplishments

Planned Activities

Problem Areas 

Milestones

Initiated work on developing Tracers, Fluids and Matenals C(TM) management program 
consistent with plan issued by Project (YM 91-Z3) prepared by Los Alamos. Developed 
methodology to manage TF.M. Held meeting at Las Vegas to brief participants on use of 

TFM at YMP. Continued to participate in Test witegratien (FIG) meetings a Sample 
Management Facility meetings. Prepare brefngs for weekly ESF management meeting on 

Fridays. Started activities to develop ESF.-bsed sample requirements for laboratory tests 

and developing test information for tests to be performed in north-portal area.

Meeting. Met with participants regarding TFM. Partcipated in ESF replannzng meetings 
and RSED-gutded "G meetings. Atlended suriace-based dnlling and trestmg meetings, and 
Field Operations Center weekly meetings.  

Continue to support meetings on management of water used dunng site cbaracterization.  

Initiate work to identify administrative procedures to be changed to manage T"M dunng the 
site charactenzation.  

Implement strategy to gather TFM nformation from participants.  

Develop dcsign related inkfrmation for tests to be performed in the launch chamber.  

Continue to support integration meetings such as ESF design. T'G. SMiF surface-based 
testing and its interface with ESF testing.  

Continue to replan Lm Ala mos effort.  

Develop interfaces for testing and .be ESF design.  

Revise and update the PSAR. if required.  

Prepare Title II Test Plannrng Packages.  

Develop new neworks tor E.SF testing.

None 

None
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WBS 1.2.6.8.4 Integrated Data System

Objective 

- Activities and 
Accomplishments

The integrated data system (1DS) suppor the Exploratory Studies Facility (ESF) test 
plgram by providing a central facility to automatically measure and contrl aspects of the 
ESF tets. The pnmary purposa of the [DS axe to assit the princpal investigators (PT's) in 
acquiring high-quality test data in a uniform. controlied fashion and to tansfer those data i0 
the Pr's organzations for data management and analysis.  

"This activity has been deferred.
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WBS 1.2.9.1.2.4 Technical Software Management

m�r.  

t

Objective 

Activities and 
Accomplishments 

Planned Activities

34

The purpose of this activity is to manage tbe developmcnlt. npicmentatioc. and use of all 
software employed on activit3es that will support a license application; 10 manage the 
configurations of ail software and computational data; and to provide tools and procedures 
that support these activities.Technical software management continued to perform the quality 
assurance, configuration management, and engineerng tasks that are requied by the Los 
Alamos Software Quality Assurance Plan for the Yucca Mountain Project.  

Software configuration management (SCM) staff reviewed software, both formal 
CCB-initfited reviews, and informal internal reviews of various baseline components of 
applications currently under development.  

The DOCGEN application (October 1991 Monthby Report) continues - -rrttype 
development.  

Tb' design of the comnmand-line parser, which will enable developers to easily define keo 
command lines for their applications and obtain informanon from the Unix command line.  
is almost complete. This is the first application that incorporates a full. object-onented 
analysis and design.  

Processed two baseline submssions, storing the submitted material in the cemfication 
environment. generating Lhe attendant SCM documentation. performing the physical and 
functional configuration audits on each and generating software review packets to support 
CCB review of each. SCM sanctioned eight software applications and updated the Computer 
Pmgmm Library for eicb. Two CCB meetings were held at whicb six mvreiws were 
approved and two SCM Varance Authorizations were issued.  

Configuration Management: 
- Continue management of submrutted baselines and chiange rrquets.  

Softwa : Engineering.  
"* Contioue work on the object-onented design of the command line parser.  
"* Continue support of the schedule update effort for the Project Control Section.  
"* Continue suppo., of be sCM erform.  
"* Continue technical support of the software review process.
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Febr'ay 1902

WBS 1.2.9.1.4 Records Management 

Objective The objective of this task is to manage records and document related to the licensing of a 
geoIopc rexposiry for the jLsposal of high-level radioacuve waste by developing.  
implementng, and maintaining a comprehensive, automated, and integrated tnfortation 
management system.

Activities and 
Accomplishments

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

The records procedure was revised, and QP-17.4. RO. and 17.5, RO. were issued on 
Z8 February 1992.

p-_,,r l4 "V . !,F I ' - , ,t Ce,' , e
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Ftbrnary 1902

WBS 1.2.9.3 Quality Assurance

Objective

Aýtivitkes *ad 
,Accomplishments

Lnaoned Activities 

Problem Areas 

PubUcations

The Quality Assurance (QA) Program supports Los Alamos Yucca Mountain Site 
Charactenzation Project participants and ensures that their efforts provide data and evidence 
adaussible for the repository-licensing process.  

Sooft•w•. Two software Configuration Control Board (CCB) meetings were held (131 
sottware change requests were submitted and 58 applications were approved). The process 
to approve commercial-grade software requests was streamlined.  

Grading. Los AJamos has 33 approved grading packages and 1 package is in YMPO 
review. S. Bolivar attended a grading workshop in Las Vegas.  

Document ControL Detailed technical procedure DP-609 "Balance Calibration", and quality 
adminustaive procedures QP-1.Z "Stop Woric '•nt'ol'; QP-1.3, "Conflict Resolution"; 
QP- 8.2. "Idenification and Control of Sampies.'; QP-17.4, "Prepare Records"; and 
QP-17.5. 'Process Records"; were issued.  

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

Program DevelopmeoL Twenty QPs are in varnous stages of revision. Efforts to stream 
line the OP process continued. The top ten U~s were pnonitzed. and a QP tracking 
mechanism was introduced. The Los Alamos quality assursnoe organization is conducting an 
internal asmessment of 1991 activities.  

De--lcks. Actions for CARs YMP-92-002 and 003 were completed. SDR-597 was 
closed by the Project Office.  

Audits. The audit (AR 92-01) of EES.I was completed.

Grading package and QP revisions will continue. Uncompleted survey reports and the 
cntenon 18 audit report will be completed. The 1991 annual quality assurance progress 
report will be sent out for technical and editorial reviews. An indoctrnation zl-sý will be 
offered in March. There will be an audit of EES-13/Las Vegas and associated subcontractor 
activities (AR 92-02..,4..- i nex, month. The DOE will conduct a limited-scope audit of Los 
Alamos activities in Mardi.  

"The current software quality assurance plan is being exaiuned, and modifications will be 
detemruned by budget constraints.  

S. L. Bolhvar 
The Los Alamos Narional Laboratorv Yucca Mowuain Site Charactertzation Project Quality 
Program, 
A Pmgress Report for Januarv 1. 1NIX - December 31. 1991.  
In internal review.
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APPENDIX 

ATTACHMENTS A.ND LEVEL III MILESTONE REPORTS



.•DtNCLI2E sC-3--. Y ... tWORK:•:G *GRCU? 

Si. Role of Working Group 

a. integrate the radionuclide solubil'tv and specato.
activlties supporting the waste package and near-field ac:.~es 

S-_:,%;Land the far-field activiites cf Los Alamos.  

This integration will allow Project programmatic changes such n 
as new design concepts to be easily incor-pcrated in site and 
performance activities. The meeting of the working group 
allow more effective c- unicaton of technical progress in the ".-e p 
as well as sharing knowledge of progress in rad::nucde resear...  
outside the YMP.  

b. Function as a decision making bcdy to determine the best 
radionuclide thermodynamic solubility and speciat:zn data to "e 
submitted to the Project geochemical data base, GEMBCCHS.  

This will provide a better link between the data collection 
activities and data management activities for this complicated 
issue.  

2. Process of Working Grcup for Evaluation of Data 

G-MBCCES is more than a data repository (the data base is 
interfaced with geochemical modeling codes), and therefore, it must 
continually be tested as new data is made available. Much of the , 
thermodynamic data comes from the literature. For example, in a 
phosphate system some nuclide phosphate species have been measured.  
These literature data are included in the data base. New data on 

Pu from Nitsche was included in a user's version of the data base.  
Modeling done by Silva indicated a phosphate species s1ould form-.  I o phosphate species were observed by Nitsche. in Slva's 
considered opinion, the modeling results are unreasonable and he 
suggests that the phosphate data in GZMBOCHS may be suspect. He 
believes experiments should be carried 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.  

only users with thermodynamic knowledge of chemical systems 
can know when the model is producing reasonable or unreasonable 
results; therefore, the testing and evaluation is conducted as cart 
cf the solubility/ speciation tasks. The working group would 
function as a liaison between the scientific data gathering and the 
data base management function for GE.MBOCHS by providing evaluation 
and acceptance of the data and a recommendation for inclusion into 
the data base.  

The solubility/ speciation task evaluates the present data 
base and decides whether testing zs needed. Test problems are 
defined and sensitivity studies are identified. The modeler •( 

tarrtes out the work and provides the results through written 3 report and presentation. The results are brought t) the working 
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group and evaluated. The working gruou decides If the data should 
be added to the GEBOCHS and, if necessary, whether other data 
currently in the GEMBOCHS should be revised =r deleted from the 
data base as a result of the mcdeling.  

Data gaps may be identified as a result of the modeling. The 
solubility/speciation task decides whether sensitivity studies are 
needed to determine if laboratory work should be initiated. :f lab 
work is necessary, the conduct of the work is evaluated against the 
current work scope and prioritized. This change is communicated to 
the working group so that necessaryI interfaces, ccntraints, =r 
problems are identified.  

The process described is shown in the attached Figure. The 
interface with the working group is shown. At certain points, 
interface with the working group would allow the data gathering 

tasks to tap expertise outside the existing work perfcrming 
participant if necessary, and provide a vehicle for communication 
where clear overlap between the near- and far-field exist.  

:t is acknowledged that members of the working grsup may be 
called upon to provide formal rev;.ew of data base suzmissicns 
following prescribed data management procedures. The working group 
is not envisioned to function as the review bcdy for the GEiBCC.{S 
data base. The working group is not to be institutionalized i.e.  
management plans and procedures. The working group should be seen 
as a virtual team of the formal Geochemist,l Core Team and only be 
a tool for integration, not the result of integration.
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Strategy for It),.solvecI Species Concentration Limit Studies 
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RADIONUCL'DE SOLUB:L:TY WORXNG GRCUP-FNDNG SUPPORT 

1. Los Alamos support requested of WBS .  

The working group is planning on meeting twice this Fi.sc.  
The meetings would be scheduled for 2 days. Los -s 
participation would consist of 6 staff present for the nee- _:s.  

Staff hours supporting the meetings- 202 

Staff preparation hours - 32 

Staff post-meeting summar'; hours = 48 

Additional hours-unanticipated effort- - 50 

Tota. - 300 

(Cost- FTE - overheAd) - $33K 

Dave Morris will be the working group Iead. His duties include: 

a) preparation of meeting agenda 

b) Conduct of meeting 

c) Preparation of su=mar

d) 4 entification of any m-'estones 

direction of effort of wo.rkng ;rcup Par't-ziants 

2. L-NL support 

L will be .nvolved in the workI.- group. Funding sucpcrt for 
,LNL will be from other WBS elements or funds assoc;ated wlth 
_nternational Programs.
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C. p. Gertz, DOE 'xMP 
Las Vegas, NV 

Los Alamos National Laboratory 
L@@ &~m@,tLos AlamosNew mex=C 87545 
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May 14, 1992 

TWS-EES-13-05-92-032

Mr. Carl P. Gertz, Project Manager 
Yucca Mountain Site Characterization Project Office 
U. S. Department of Energy 
P.O. Box 98608 
Las Vegas, NV 89193-8608

Dear Mr. Gertz: 

SUBJECT: LOS ALAMOS MONTHLY ACTIVITY REPORT - MARCH 1992 

Attached is the Los Alamos Monthly Activity Report for March 1992. This internal document 
describes our technical work in detail; however, the report has not received fornnal 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 nave changes to our 
distribution list, please call Susan Klein at (505) 667-0916. --

Sincqrely, 

Juie A. Canepa 

JACISH•'ajs 
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M. B. Blanchard, YMPO,- Las Vegas, NV 
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W. L. Clarke, LLNL, Livermore, CA 
P. L. Cloke, SAIC, Las Vegas, NV 
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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 managed by the US Department of Energy, Yucca Mountain Site Characterization Project.  

This reort uas prepared as an account of work sponsored by an agency of the United States Government. Neither The Regents of the Unioersity of Ca•florni a, the United States Government nor any agency theraof nor anyof ther emplouees make any Wrranty express or implied, or assume any legal habityor re-yponsibi7ty for the acruracy. completeness, or usefulness of any information, apparatus, product, or pr-oceis dLscLased, or represent that its u se tiuld not infringe prnrately oned r•ghts R eference herein to an w specific commercial product, process, or service by trade name, trademark, manufacturer or otherwise does rnt nerersaý"y constitute or imply its endorseme"t, recommendation, orfaevoring by The Revents of the Unh crsityof California the United States Government, or any agency thereof Thevi-as and 1npiins of authorq ezire-ed herein do not nec'.a,•7 vfa'.e or r f-<-o f [7:e T eh' ý:rw' • ,• the University ofCal:fornia. the United Staies (oternment, or any a'.erncy thrrmo.:2
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LOS ALAMOS NATIONAL LABORATORY 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

Monthly Activity Report 
March 1992

WBS 1.2.1 Systems

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, engineered barrier, and total systems 
for meeting regulatory standards.

Technical Data (WBS 1.2.1.3.5)

Activities and 
Accomplishments

Planned Activitit-,

Staff ittended a workshop on 26 March on the status of the Technical Data Base and the 
parameters for the Technical Data Catalog.  

Staff submitted the Parameter Normalization List to principal investigators for review; they 
will submit additions or deletions to the list.  

Submitted data from tasks 12.3-4.1.2.2, 1.2.3.4.1.4.1. and 1.2.3.4.1.4.2 to the Automated 
Technical Data Tracking System (ATDT).

Submit data from B. Crowe, B. Carlos, and C. Hamngton to the ATDT.

Submit input to G. Heitland on the Parameter Normalization List.  

Work on parameter screens for the Technical Database.  

Work with P. Adams of Sandia National Laboratory (SNL) to create tables for data to be 
submitted to the Site Encincenng Property Database.  

Caisson Experiment (WBS 1.2.1.4.6)

Activities and 
Accomplishmrnit

The limonite was ground and will be shipped to Los -Vamos early in Apnl. i The particle 
size fraction was finer than desired.) 

"Thbe Wedron 510 silica sand was delivered to Los Alamos on 30) March.  

A draft standard operating procedure (SOP) w.as complcted and is in review.  

')titftlLje'd ,9n nctt••lt•
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March 1992 

Planned Activities 

Publications

Travel to SP.L to discuss the lower-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.  

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 
Journal article, Radioactive Waste Management and the Nuclear Fuel Cycie - Special issue 
on the Yucca Mountain Project 
In preparation.

Performance Assessment Calculatlonal Support (WBS 1.2.1.4.7) 

Activities and No activity to report.  
Accomplishments

,Vot R" l entm



March 1092

WBS 1.2.3.1 Site Management and Integration 

Site Management (WBS 1.2.3.1.1) 

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

Activities and A poster, "Recent Developments in the Integrated Approach Toward Characteristics of 
Accomplishments 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 Characterization Wok on 
20 March.  

Project orientation on site characterization was presented on 13 March.  

Planning began for a DOEIOCRWM team-building visit to Los Alamos.  

Publications J. A. Canepa 
Strategy for Testing the Applicability and Validirv of Radionuclide Transport Models for 
Yucca Mountain, Nevada 
Conference Paper. Migration '91, Jerez de la Frontera, Spain, 14-18 October 1991 
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 19Q2 
In preparation.  

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

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

Activities and No significant accomplLshments this month 
Accomplishments



March 1992

WBS 1.2.3.1 Site Management and Integration 

Site Management (WBS 1.2.3.1.1) 

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

Activities and A poster, "Recent Developments in the Integrated Approach Toward Characteristics of 
Accomplishments 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 Characterization Work on 
20 March.  

Project orientation on site charactenzation was presented on 13 March.  

Planning began for a DOEIOCR\% \¶ iram-building visit to Los AJamos.  

Publications 3. A. Canepa 
Strategy for Testing the Applicability and Validity of Radionuclide Transport Models for 
Yucca Mountain, Nevada 
Conference Paper, Migration '91, Jere: de la Frontera, Spain. 14-18 October 199! 
In revision.  

A. M. Simmons and 1. A. Canepa 
Recent Developments in the Integrated Approach Toward Characteristics of Radwonuclide 
Transport. Yucca Mountain, Nevada 
Conference Paper, Waste Management '92 Symposium, 2-6 March 1992 
In preparation.  

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

Objective The goal of this investigation is to provide coordination for LAos Alamos surtace-based test 
planning package development.  

Activities and No significant accomplishments this moiah.  
Accomplishments 
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March 1992

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

Objective The purpose of this activity is to define the important mineralogic and geochemical 
variables 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 
waste-transport barriers.

Activities and 
Accomplishments

Planned Activities 

Milestone Progress

Publications

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 Minerals 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 distribution and 
factors controlling that distribution; (2) internal review of the paper on Mn-oxides; and 
(3) continued analysis of calcites to understand transport and precipitation mechanisms.  

3120 
29 May 1992 
Calcite in the Upper Paintbrush Tuff 
40% complete.  

3123 
2 March 1Q92 
Mn Fracture Minerals at Yucca Vountain 
Undergoing extensive revision.  

3130 
17 August 1Q92 

Fracture Mineralogy of the Paintbrush Tuff 

3137 
30 September 1992 
Meneraloy of Calico Hills for Ada Development 
S5% complete.  

D. E. Broxton 
Chemical Changes Associated with Zeoiitzattron on the Tuffaceous Beds of Calico Hills at 
Yucca Mountain. Nevada 
Conference paper, Proceedings of the 7' Water-Rock Interactions Sympostum, July 1992 
Approved bv YMPO.  

Continued on next page
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March 1002 

B. Carlos. D. Bish, S. Chipera. and S. Craven 
Fracture-Liningi Manganese Oxide Minerals in a Silicic Tuff 
Journal article, Chemical Geology 
Undergoing extensive revision.  

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

D. Vaniman, D. Bish, D. Broxton. B. Carlos, S. Chipera. and S. L.vy 
Mineralogy as a Factor in Radioactive Waste Transport Through Pvroclastic Rocks at 
Yucca Mountain, Nevada 
Journal article, Journal of Geophysical Research 
Draft complete- may be revised for a different journal.

,PIre> i'rU ! .2!.2-", ',01 de r'r-nc C

5



March 1902

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 
have affected the potential geologic repository and to predict future effects of natural and 
repository-induced alteration.

Activities and 
Accomplishments

Planned Activities 

Problem Areas 

Milestone Progress

G. WoldecGabriel performed K/Ar analysis on prepared samples at Case Western Reserve 
University. His activities included repeat analyses of zeolite samples, along with some 
zeolite-clay pairs for comparison, and analyses of alunite-bearing samples collected in the 
Calico Hills by B. Simonds, USGS.  

D. Vaniman processed root samples from Trench 14 in a low-temperature asber 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 Topopah 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 a more detailed study of possible hydrothermally 
altered rocks exposed at the surface.  

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

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

Characterization of new materials for hydrothermal experiments will continue, as will 
ongoing analysis of Trench 14 and other samples. D. Vamman and S. L-vv will attend a 
climate workshop at the USGS in Denver at which Vaniman will give a short presentation.  

None 

3138 
S0 October 1992 
Chemical Transport in Zeoluic .4iteratiuon

3141 
31 March 19Q2 
Lamtiated Zone in Trench 74 

3142 
3 Apnl 1092 
K,Ar Dating of Clays and Zcoites 
Research continuing; new draft in preparation.  

3143 
15 January 1992 
Erperimental Dehydration of Volcanic G&ia ," 
Intenm dratt complete.
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G. WoldeGabriel, et. al.  
Preliminary Assessment of Clinoptilolite K/AR Results from Yucca Mounaain, Nevada: a 
Potential High-Level Radioactive Waste Repository Site 
Conference paper. Proceedings of the 7* Water-Rock Interactons Symposium. 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. Bisla, and S. Chipera 
Dehydration and Rehydration of a Tuff Vitrophvre 
Journal article, Journal of Geophysical Research 
Interim draft complete.  

D. Vaniman, et al 
Precipitation of Calcite, Dolomite, Sepiolite, and Silica from Evaporated Carbonate and 
Tuffaceous Waters of Southern Nevada 
Conference paper, Proceedings of the 7' Water-Rock Interactions Symposium. July 1992 
Approved by YMPO.
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WBS 1.2.3.2.1.2 Stability of Minerals and Gases 

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

Activities and This activity has been defered.  
Accomplishments

I'rettminan- Data-4in .Aw Re'kerenccr
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WBS 1.2.3.2.5 Postclosure Tectonics 

Objective The objective of these volcanism studies is to determine the hazards of future volcanic 
activities with respect to siting a high-level radioactive waste repositor at Yucca Mountain.  

Activities and A comment by Wells, Crowe. and McFadden on the paper by Turrin eLaL., "'0Ar/"Ar Age Accomplishments of the Latbrop Wells Volcanic Center, Yucca Mountain, Nevada." has been accepted by 

Science for publication. The comment summarizes alternative interpretations of the 
radiometric ages for the Lathrop Weils Center.  

An additional phase of itmnching was completed at the Lathrop Wells Volcanic Center and 
the "A" cone of the Cima Volcanic Center. Five trenches were dug in the pyroclastic surge 
unit, northwest of the Lathrop Wells cone. The exposures were described for soil, petrology, 
and tephra studies, and samples were collected. A fourth trench was excavated in colian and 
tephra deposits above the buried lava flow, north of the main cone: this section was also 
described for soil studies, and samples were collected. Four soil pits were excavated in the 
tephla-fall sheet, directly west of the main cone; these pits were sampled for petrology 
studies, but there was insufficiert lime to describe the soils and tcphra sections. The pits 
will be re-excavated and described in the next trenching phase. A total of 29 soil pits have 
been excavated at the Lathrop Wells Volcanic Center.  

A poster session that summarized the progress of volcanism studies for the Yucca Mountain 
Site Characterization Project was presented at the Waste Management "92 Conference in 
Tucson, Arizona in March. ___"_ 

Paleomagnetic data have been obtained and analyzed for the 01,. QlI, and buried lava flow 
at the Lathrop Wells Volcanic Center.  

An internal audit of the volcanism program began; it will compieted during the first week of 
April.  

Five samples were collected from surface clinker for the 01, 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.  

Geologic 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 elorngate (north-south) along fissures marked '• 
by accumulations of vent scoria 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 distributions.  
The flows tend to be rlatively thin (3-5 meters). These flow features are consistent with -4 
higher magma effusion rates when compared with the flow teatures of the younger basalt 
centers.  

Isotope-dilution data were examined for Rb and Nd for units of the Lathrop Wells volcanic A 
center. The data strongly support the theory that the individual units were formed by 
different desrees of partial melting and represent temporally and spatiaUy distinct magmas, 
which is consistent with a polvcvclic classification of the center. We have begun to model 
geochemical constraints of melt processes to evaluate the geochemical variations. We are 4 
comparing the Lathrop Wells geochemical data set with izeochemical data from established 
monogenetic volcanic centers.  

ContinuUd on ncrr pa(Ce 
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We are interested in developing som:- alternative methods to predict the probability of 

"magmatic disruption. At this time we are considering two possibilities: using models of 
deterministically chaotic systems and nonlinear forecasting. (Although forecasting may be of 

limited value considering the small number of past volcanic events in the Yucca Mountain 
region, it may be useful for predicting events in the Lunar Crater and Cima volcanic fields.) 

Work continued on the issue resolution report for volcanism: we are writing introductory 

sections on the history of volcanism in the Yucca Mountain region.  

Planned Activities Four talks on volcanism stuilies will be presented at the April Higb-Level Waste Conference 

in Las Vegas in April. (See section on publications.) 

A talk on the effects of volcanism on the Yucca Mountain Project will be presented at 

Arizona State University in April.  

We will meet with the Performance Assessment Group and the M&O to discuss volcanism 

studies.  

Milestone Progress 3174 

8 January 1992 

Effects of.Magmatic Disruption on the Reposuorv iStadv Plan 8.3.1 8.... R0) 

Fist draft complete.  

3071 
September 1992. expected completion Apnil 1992 

Status of Geochronology Studies at the Lathrop Welts Volcanic Center 

3129 
10 July 1942. expected completion April 1992 

Geochemtstrv. of Lathrop Wells Eruptive Sequences 

3034 
30 September 1992 

Report on Magma System DYnamics 

3035 

30 September 1992. expected completion April IQ92 

Effects of Strombolian Eruption 

3109 
30 September 1992 

Report of Subsurface Effects 

Not Hef1e0cc
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3111 
30 September 1992 

Preliminary Geologic Mapping of Volcanic Centers 

3164 
30 September 1992 

Progress Report on Thermoluminescence 

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

B. M. Crowe, et al.  
Lathrop Wells Volcanic Center. Status of Field and Geological Studies 
Conference paper. American Nuclear Society International High-Level Radioactive Waste 
Management Conference, las Vegas, NV, April 1992 
Approved by YMPO.  

B. M. Crowe,er aL.  
Recurrence Models of Volcanic Events: Applications to Volcanic Risk Assessment 
Conference paper. American Nuclear Society International High-Level Radioactive Waste 
Management Conference, LUs 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, April 1992 
Approved by YMPO.  

G. A. Valentine, B. M. Crowe, and F. V. Perry 
Physical Processes and Effects of Magnetism in the Yucca Mountain Region 
Conference paper, American Nuclear Society International High-Level Radioactive Waste 
Management Conference, Us Vegas, NV, April 1Q92 
Approved by YMPO. r,: 

S. G. Wells, et al.  
Multiple Eruptive Events at Small Volume Basaltic Centers: Evidence From the Cima and 
Crater Flat Volcanic Fields 
Journal article 
In preparation.  

No Arfr' 
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WBS 1.2.3.3.1.2.2 Water-Movement Tracer Tests

Objective

Activities and 
Accomplishments

Planned Activities 

Milestone Progress

The objective of the water movement tracer tests is to obtain measurements of chlorine 
isotope distributions to help quantify the percolation of precipitation in the unsaturated 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 Valley. J. Fabryka-Martin collected 4 soil profiles, consisting of 77 bulk samples, 
to depths of 3 m. which will be analyzed for M6CI/Cl to estimate present-day infiltration 
rates. An additional 81 samples from depths corresponding 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 to a database on the spatial variability of the pre-bomb meteoric M6CI/Cl 
ratio.  

Collection of ream-bit cuttings from four additional neutron-access boreholes (being drilled 
for the USGS study, "Characterization of Unsaturated-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 area (JF-3 and UE-29 UZ-N91) 
were received from the USGS; they will be analyzed for CI/Br and T CI/CQ.  

The subcontractor, Hydro Geo Chem, began processing the 5 USGS water samples and 12 
ream-bit cutting samples from N54 and N55 for -6C1 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 procedure LANL-INC-DP-96. RO, "Measurement of Bulk Density of Soil 
Samples," was distributed.  

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

3191 
Procedure for Chlorine-36 Analysts of Unsaturated Zone Samples 
30 September 1992

W 
A 

T2:
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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 sizu the extent to which the nonsorbing tracers 
diffuse into the water-filled pores of the Topopab Spring welded unit.  

No significant activity in this study.  

No level II milestones are planned this fiscal year.
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WBS 1.2.3.3.1.3.1 

. Objictive 

Activities and 
Accomplishments

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

Experiments will be conducted at the C-Well complex (boles UE25 C#1. .E2. C#2, and 
UE25 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 currently used in 
laboratory experiments.  

Software Certification. The requirements and design phases of the SORBEQ application 
have been completed, and the final review of the implementation phase will take place wh 
software that SORBEQ accesses is certified.  

The requirements review of the FEHMN application was completed,- and the review 
comments ame being addressed.  

The final iteration of the review of the cdftooLs application (tools for using the netCDF 
software more easily) is in process.

Work continued on the GZSOLVE and genplot (general-purpose plotting routine using 
DISSPLA graphics software) applications; however, no new baselines have been completu 

Lithium Bromide Studies. Error statistics have been compiled for the analyses of all 
.dissolved species.being..measurd by. ion chromatographyA significant amount of1 
adjustment was required to bring the errors down to acceptable levels as specified by the 
ion chromatography DP.

Planned Activities

Problem Areas 

Publications

Continue the effort to bring the computer codes FRACNET. FEHMN, GZSOLVE. and 
SORBEQ and other software into compliance with the SOAP. This consists of compiling:::i 
existing documentation on these codes and writing new material required by the SOAP 
where necessary.  

Begin batch sorption experiments using lithium bromide.  

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

None

W. L Polzer, W. L. M. G. Rao. H. R. Fuentes. and R. 1. Beckman 
T7hermodvnamicall.v Derived Relatonshsps Between the Modified Langmuir Isotierm 
E.xperimental Parameters 
Journal article. Environmental Science and Technology 

Undergoing revision.  

B. A. Robinson 
FRACNET-Fracture Network Model for Water Flow and Solute Transport
LA-series report 

In preparation.

Continued on
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B. A. Robinson 
SORBEQ-A One-Dimensional Model for Simulating Column Transport Experiments 
LA-series report 
In preparation. A", 

B. A. Robinson 
Journal article 
A Strategy for Validating a Conceptual Model for Radionuclide Migration in the Saturated 
Zone Beneath Yucca Mountain Radioactive Waste Management Journal special YMP Issue 

W. E. Polzer. E. H. Essington 

Journal article 
The Use of Selectivity Coefficients to Estimate Modified Langmuir Isotherm Parameters as a 
Function of Experimental Conditions 
Radioactive Waste Managemeat Journal Special YMP Issue 

3e Progress 3188 
16 January 1992 4 
Documentation for SORBEQ 

3194 
1 April 1992 
Batch Sorption Experiments with Lithium 

T112' 
22June, 1992 
Final Documentation for FEHMN 

3196 
27 July 1992 
FRACNET Documentation 

Prelirmnan- Data-Do Not Referrnce



"1 1 "ch 1992

WBS 1.2.3.4.1.1 Groundwater Chemistry Model 

Objeetive 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 compositions as a result of anticipated and unanticipated 
environments.  

Activities and The Groundwater Chemistry Model Study Plan, RO, is currently in project review.  
A=complishments 

Two papers to 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 mineral j 
dissolution and precipitation tended to produce smaller changes in pH than when no 
minerals were allowed to form dunng the simulations. "Precipitation of calcite, dolomite.  
sepiolite, and silica from evaporated carbonate and tuffaceous waters of southern Nevada" 
by D. Vaniman. M. Ebinger. D. Bish. and S. Chipera discusses modeling results, which 
were consistent with observations made on fracture matenal derived from Yucca Mountain.  

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

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

Planned Activities Track Study Plan 8.3.1.3.1.1 dunng YMi'O review.  

USGS collaboration will continue. Dissolved gas compositions (e.g., fugacities of CO~g and 
Og) from existing and new water-table wells will be used to determine Eh conditions 
independently of Pt electrode measurements. The gas-composition data will also be used in 
further pH buffknng capacity modeling and for refined models of the overall groundwater 
cbemitr(y.  

Continue support (i QA etfort%. Contmnuc tracking [MOU mentioned above.  

Problem Areas None 

Milestones Pr niress 3006 
31 May 1942 

Elh and pH Bufferitn Capcu.  

3415 
30 September 2"Q2 
Letter Report: Most Active Groundrw':er 1hremLvtrv 

Continued on n.(eatMIe 
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M. Ebinger 
Water.Rock interactions and the pH Stability of Ground waters from Yucca Mountain.  

Nevada 

Conf'erencC paper, Proceedings of the 7' Water-Rock Interactions Symposium, July 1992 

Approved by YMPO.  

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

Preciptation of Calcite, Dolomite, Sepiolite, and Silica from Evaporated Carbonate and 

Tuffaceous Waters of Southern Nevada 

Confernce paper, Proceedings of the 7' Water-Rock Interactions Symposium. July 1992 

Approved by YMPO.

Publications

March 1992
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WBS 1.2.3.4.1.2.1 and 1.2.3.4.1.2.3 Batch Sorption Studies and Sorption Models 
Objectve The objective of this task is to pronvide sorption coefficients for elements of interest to predict radionuclide movements from the repository to the accessible environment.  
Activities and P. Rogers replaced A. Meijer as principal investigator for the sorption task. Appropriate QA 4 Accompl~shnments paperwork, equipment transfers, and responsibility transfer for laboratory space have been completed.  

P. Rogers and L Triay participated in the technical audit of the sorption task held 17 March.  
An important priority of the new P1 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. Thay of WBS 12.3.4.1.4. 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 the mintimumn K,, approach under variou flow scenarios. Improved interaction with this task will provide valuable information on the validity of this approach for broad classes of radionuclides.  
Over 80i x-ray diffraction (XRD) quantitative analyses, for samples used in experiments to determine the effect of particle size on sorption, were received from D. Bish and S. Chipera. The analyses provide important information for interpreting the results of those d experiments h ecause the analyses -show that significant comnpositjonaj changes, were caused by thie extensive grindling" and wshing of the samples, which must be corrected before final data interpretation. The precise content of hematite in these samples is important for comparing the results of neptunium batch sorption with column experiments carried out by The dynamic transport task. D. Bish has agreed to try to improve the precision of hematite analysi's in two samples that currently are yielding results of I +/- 1% hematite.  

Research at the atomic-force microscope (AFM) has been redirected to emphasize experiments that ame technologically feasible at this time. Previous work targeted obtaining atomic-resolugjion AFM scans of hematite; however, researchers from Stanford, Berkeley, and Switzerland have indicated that they have not been successful in obtaining atomicresolution scans of hematite. presumably because of the strong electrostatic field due to Fe(1II). These researchers also report problems similar to those we have encountered in preparing smooth surfaces on hematite and have suggested one promising alternative method for surface preparation, which we will try. We are currently looking into significant alterations of the experimental conditions under which we could scan hematite samples to detcrnine if improved resolution is possible as obtaining high-resoluiion scans of hematite is a prerequisite to studying sorption behavior of this miineral.  

%4 iletone Pirnniess 3009 
20 February 1992 
Variation of Water-Rock Ratio Sorpytion Covefficients on Zeolitic Tuff 

3121 
30 September 1992 
Progress Repyort on Singl,4f ineral E&pIriments 

Comct n ntcri pace ' 
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A. Meijer 
A Strategy for the Derivation and Use of Sorption Coefficients in Performance Assessment 
Calculations for the Yucca Mountain Site 
Conference proccedings, Proceedings of the DOE/Yucca Mountain Site Characterization 
Project Radionuclide Adsorption Workshop at Los Alamos National Laboratory September 
11-12, 1990.  
In preparation.

. 4 

• A . ,

Pr'erm ~narv Da ta- -- V,,t Aefr,-r•, -

Publications



Marci 1992 

WBS 1.2.3.4.1.2.2 

Objective 

Actovitishmend 
Accomplishments

Planned Activities

Problem Areas

Biological Sorption and Transport 

The purpose of this research is to determine whether microbial activity can influence the 
movement of plutonium in tuff. Because fluids are used extensively in-the exploration of 

locations 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 sideropbore(s) producedtby nicro-organism 
1ic. Specifically, a bioassay of the siderphore, using ecthylenediamine di(o-hydroxyphenyl) 
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 agglomeration experiments.

None

Milestone Progress

Publications

3080 
30 September 1992 
Report on Chelation 
In preparation.

3092 
30 September 1992 
Report on Colloidal Agglomeration 
In preparation.  

3176 
30 September 1992 
Procedure for Determination of Formation Constants 
In progress.  

3177 
30 September 1992 
Procedure for Determination of Effects on Colloidal Agglomeration 

In preparation.  

L R. Hersman. D. E. Hobart. and T. W. Newton 
Preliminar Evidence of SiderophoreiPlutonium Complexation 
Journal article, Journal of Applied and Environmental Microbiology 

Resubmitted.

P,1ehmtnarv bata-4-h, No Reference
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WBS 1.2.3.4.1.3 Radionuclide Retardation by Precipitation Processes 

Objective The objective of the solubility determination task is to determine the solubilities 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 study plan, which should be complete by 15 AuguSLt 

D. Morris participated in the Database Workshop on 26 March in Los AJamos.  

Milestone 3010. "Report on Measured Solubilities of Pu, Am, and Np in 1-13 Groundwater 
from Oversaturation Conditions," has been revised and will be submitted to YMPO for 
review.  

Speciation Studies. Experimental work on the PAS system continues to focus on the IA 
Pu(TV) carbonate systems. Specifically, we continue to map-out speciation boundaries as a 
function of both pH and total carbonate (i.e. combined bicarbonate and carbonate anion) A 
concentrations. We have extended our spectral range by repeating scans done previously 
with coumanan 480 laser (range 475 to 499 rm) with coumarin 500 dye (490 to 534 am). A 
carbonate peak in this spectral region uakes interpretations from this range possible only for 
dilute (bi)carbonate concentrations (<30 mM). Furthermore. we have obtained data at 
pH = 8.6 to 8.9 with [NaHCO3I = 0.4 M for-a range of Pu(IV) concentrations from 500 to 
25 nM. and the peak position does appear to change with concentration, with the lower 
energy peak(s) gaining importance at lower cncentrations. This change underlines the 
importance of being able to probe at low-actinide concentration. Finally, we have noted a 
time-dependent effect on the spectra of dilute Pu(QV) samples, with more defined spectra 
appearing after the sample has been sitting for at least several days. This kinetic effect is as 
yet not understood, but it may be caused by an equilibration effect similar to that measured 
by the LBL team from oversaturation.  

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

.n experiment was conducted on the Pu(IV) EDTA complexation to observe speciationr1 L 
changes in the pH range of 7 to 10. Preliminary analysis indicates there are probably 3 
species present in this pH region; however, additional studies must be performed to 
unequivocally identify the species present.  

•'tanljiue' on nerr page 
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Synthesis on model complexes continued, and line-width measurements made on Pu(VI) and 
Am(VI) carbonate complexes indicate that ligand substitution follows an associative 
pathway for uranium through americium. Data reduction on 13-C NMR on the 242-Pu(VI) 
carbonate 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 in UE-25p#1 water 
continue. The Np undersaturation experiment at pH 8.5 was started during the past reporting 
period. Exactly 24 bouts before stopping the oversaturation experiment, a fresh sample of 
UE-25 water at 60"C was saturated with a CO4Ar mixture, and the sample from the 
oversaturation experiment was centrifuged to isolate the Np solids. Small 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 hours, 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, RI), has been completed and forwarded to Los 
Alamos for technical and quality assurance reviews.  

Planned Activities Efforts in all above mentioned areas will continue.  

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

Problem Areas None 

Milestone Progress 3031 
30 September 1992 
PlutontumtIV) and Plutonumn(Vl) Carbonate Spectation Studies by NMR and PAS 
Spectroscopies 
On schedule.  

3329 
30 September 1992 
Report on Neptuntum, Plutonium, and Americium Solubility Experiments in UE-25p#l Water 
from Oversaturation.  
On schedule.  

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

Letter Report 
Spectroscopic Studies of the HYdrolYsis of UCI, Spectral Effects of L i'and Exchange 

In preparation.  

Continued on next page 
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L E. Hersman, P. D. Palmer, and D. E- Hobart, 
Preliminary Evidence of a Siderophore/Plutonium Complex 
Journal article, Journal of Applied and Environmental Microbiology 
Undergoing revision.  

H. Nitsche, R. C. Gatti, E. M. Standifer, S. C. Lee, A. Miller, T. Prussin.  
R. S. Deinhammer, H. Maurer, K. Becraft, S. Leung, and S. A. Carpenter 
Measured Solubilities and Speciations of Neptunium; Plutonium, and Americium as a :: 

Typical Groundwater (J-13) from the Yucca Mountain Region 
LA-series report 
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.  

Report 
Molecular Models for Actinide Speciation 
Submitted 5130/91.  
Internal technical review completed.  

H. NiLscbe 
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 
Characterization of Plutonyl(VI) Aqueous Carbonate Complexes 
Journal article, Journal of the American Chemical Society 
In preparation.  

D. E. Hobart, D. L Clark, P. D. Palmer. J. C. Sullivan. and B. E. Stout -' 

Carbon.13 NMR Characterization of Americyl(VI) Aqueous Carbonate Complexes 
Journal article, Inorganic Chemistry 
In preparation.  

D. L. Clark. C. D. Tait, D. E. Morris, D. E. Hobart, S. A. Ekberg. and P. D. Palmer 
Plutonium(IV) and Plutonium(Vl) Carbonate Speciation Studies by NMR and PAS 
Spectroscopies 
LA-series report 
In preparation.  

D. E. Morris and D. L Clark 
Spectroscopic Studies of the Hydrolysis of UCI, Spectral Effects of Lzisand Exchange ."C 
LA-series report.  
In preparation.  
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, WBS 1.2.3.4.1.4

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 to the accessible environment and to examine the effect of diffusion.  
adsorption, dispersion, anion exclusion, sorption kinetics, and colloid movements in the flow 
geometries and hydrologic conditions expected to exist along the flow path to the accessible 

environment in the scenarios used for performance asseSsmeaL 

Staff participated in a 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 NWrRB 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 participated in a technicai data workshop.  

M. Ott briefed visitors at the Los Alamos exhibit at the March 1992 YMP open house.

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

The columns described in Table I below have been used for our transport studies.  

Table 1

Fig. No. Column #

1 

4 
5 
6

G4-1530_3A 
G4-1530.3B 
G4-1530.3C 
,4-1530.3 E 

G4-15303 F 
G4-275A 
G4-275B

Flow Rate 
(mlibr) 

0.3 
03 
3.0 
3.0 
3.0 
0-3 
0-3

Length 
(mm) 
254 
254 
254 
1000 
1000 
254 
214

Diameter 
(nun) 
9.5 
9.5 
9.5 
4.72 
4.72 
9.5 
9.5

Dry/Wet Weight 

(9) 
17.8126.9 
17.9027.1 
17.8!26.9 
16.7,•28.7 
16.7/28.7 
24.64/32.03 
24.5,32 3 1

4ý

Fi,•ures 1-7 show the cumulative activity of tritiated water eluted th'ouzh the columns 
(AlAt) vs the cumulative volume eluted. All columns except G4-1530.3F were injected with 
5 nil of tritiated water an injection loop of 0.5 ml was used for column G4-1530.3F. We 
are in the process of optimizing all possible parameters (including packing techniques) to 
minimize elution broadening.  

Continued on nert page
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Fig. 1 HTO elution through G4-1530.3A
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Fig. 2 HTO elution through G4-1530.3B
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Fig. 3 HTO elution through G4-1530.3C
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Fig. 4 HTO elution through G4-1530.3E
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Fig. 6 HTO elution through G4-275A
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Fig. 7 HTO elution through G4-2758
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March 1992

Planned Activities 

Milestone Progress

Publications

Continue work described above.  

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

3044 
31 August 1992 
Letter Report on Assessment of Available Techniques for Unsaturated Column Transport 
Experiments 
In preparation.  

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

I. R. Triay 
Radionuclide Migration in Tuff under Diffusive Conditions 
Confeence Paper, Proceedings of the Migration '91. Jerez de la Frontera. Spare.  
14-18 October 1991 
In preparation.  

I. R. Triay, A. J. Mitchell, and M. A. Ott 
Radionuclide Migration Studies for Validating Sorption Data--Past. Present, and Future 
Confetenea paper, Pwoceedings of the DOE/Yucca Mountain Site Characterization Project 
Radionuclide Adsorption Workshop at Los Alamos National Laboratory September 11-12, 
1990.  
Submitted to YMPO.

4 
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March 1992 

WBS 1.2.3.4.1.5.1 Retardation Sensitivity Analysis 

Objective The objectives of this task are to construct a geocbe mical/gcophysical model of Yucca 
Mountain and to use this model to examine the physical and chemical controls on 
radionuclide transport along flow paths to the assessable environrnenzt.

Activities and 
Accomplishments

PManned Activities 

Milestone Progress 

Publications

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

A paper entitled "Three-Dimensional Simulations of Radionuclide Transport at Yucca 
Mountain" by K. Birdsell, K. Eggert, and B. Travis for the Special Issue of Radioactive 
Waste ,Management and the Nuclear Fuel Crcle on the Yucca Mountain Project was sent to 
YMPO for policy review.  

Editoai changes to Milestone R746, Sensitivity Analysis of Integrated Radionuclide 
Transport Based on a Three-Dimensional GeocthemicaLtGeophysicai Model," by K. BirdselL.  
K. Campbell. K. Eggert. and B. Travis were completed. This report will be included in the 
"Proceedings of the Radionuclide Adsorption Workshop at Los Alamos National Laboratory 
September. 1990." 

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

Verification of TRACRN continued. The verification runs were written up in both the 
verification and validation plan and report.  

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 mcetir.g on the status of the Software Quality Assurance Plan.  

K. Eggert G. Zyvoloski, and K. Birdsell discused this task with R. Lace. a member of the 
NWTRB.  

Corrective actions were completed for DR-L.AVNL-O1S8.  

Staff will attend the LAos Alamos YMP proJcct 'nentation class.  

3052 
30 March 1992 
Baseline Documentatuon for TK4CRN 

K. Birdsell. K. Eggert. and B. Travis 
Three-Dimisional Simulations of Radionuclide Tramnport at Yucca Mountain 
Journal article. Special issue of Radioactive Waste Manacenmen and 
The Nuclear Fuel Cvcle 
Submitted to YMPO.
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March 1992

'.BS 1.2.3.4.1.5.2 

Objective 

Activities and 
Accomplishments

Planned Activities

Problem Areas

Demonstration of Applicability of Laboratory Data 

The purpose of this study is to design and conduct experiments to evaluate the applicability 
of laboratory data and to test models used in the Radionuclide Transport Program to 

determine far field radionuclide transport. Both intermediate- and field-scale experiments 

and natural analogues 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, particularly N and P Tunnels, 
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 Rainier Mesa and 
Yucca Mountain. They submitted a report for review.  

A Hydrology Integration Task Force (HTF telecon was held 4 March to discuss the 
proposed joint meeting with the Geochemistry Integration Team. A joint telecon. with 

limited participation, was held 13 Mamh. and the group decided to pursue 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 (ITE) meetings. The first meeting 
was held in Las Vegas on 12-13 March; the development of criteria and test categories was 

discussed. The second meeting was held 19 March at Sandia National Laooratory; its topic 
was the development of cntena for the site-suitability column to distinguish tests.

Continue to develop study plan.

Travel to LBL to discuss field test design. schedule and resources for this effort. This will 

have to entered into PACS. Travel to Berkeley to brief YMPO personnel on the status of 
this task.  

Review LBL N and P Tunnels report. Attend ITE mcetings.

None

Milestone Progress 

Publications

No FY91 milestones.  

E. P. Springer 
The Use of Anthropoeznic Analogues in Site Characterization of Low-Levei Radioactive 
Waste Sites 
Conference Paper, Proceedings of the 13. Annual DOE Low-Ltvel Waste Manaizement 

Con'ference. Atlanta. Georgia. IQ--2 .November 1091 
In preparation.  

C. Woloshun 
.4 Summary and Discusswn of Hvdrologic Data from the Calico H ills Nonwt'Ided 

HýVrogeoloqic Unit at Yucca Mountaut. Nev•ada 
LA-series report 
Received YMPO approval on 29 October 1991.  

Accession numbers for references are being obtained.  

Continued on nert 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 cf this coordination 
effort is on the integration of the technical work within the regulatory and institutional 
framework.  

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

Water Movement Test, RI (8.3.1.2-2.2). RI has 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, RO (8.3.12.2.5). A revision 
incorporating DOEHQ and Project Office comments was submitted to Dr. Dobson in 
June 1991.  

Testing of the C-Hole Sites With Reactive Tracers, RI (8-3.1.13.1.7). In February 1990 
DOE//HQ issiied this study plan as a controlled document: it was then sent to the NRC for '•" 

comments. In January 1992 we were requested by DOE to revise NRC comments. The 
revision is in progress.  

Ground Water Chemistry Modeling, RO (8.3.1.3.1.1l. In March 1991 this study plan was 
submitted to 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 19,41 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 
(3.3.1.3.2.2). The Project Office approved the study plan in Dccember 1991 and submitted it 
to the NRC in January 1992 for cnniments.  

Natural Analogue Hydrother-mal System in Tuff (8.3.1.3.3.1). This is an out-year activity.  

Kinetics and Thermodynamics or Mineral Evolution and Conceptual Model of Mineral 
Evolution, RO (&3.1-3.3.2; 8.3.1.3.3.3). A comment resolution meeting for DOE/HQ and 
Project Office comments was held in March 1990; revision on this activitv has been 
deferred because funds have not been allocated.

Contiued on neir page
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March 1992

Sorption Studies and Sorption Modeling, RO (g.3.1.3.4.1; 8.3.1.3.4.3). A revision is in 
progress.  

Biological Sorption and Transport. RI (3.3.1.34.2). Revisions incorporating DOEIHQ and 
Project Office comments were submitted in May 1991. Additional revised text were 
submitted in August 1991.  

Dissolved Species Concentration Limits, and Colloid Formation and Stability, RO 
(8.3.1.3.5.1; 8.3.13.5.2). In November 1990 the project office submitted comments to Los 
Alamos to revise; that revision is in progress.  

Dynamic Transport Column Experiments, RO (8.3.1.3.6.1). A comment resolution 
meeting for DOE/HQ and Project Office comments was held in August 1990; revisions are 
in progress and are expected to be completed by April 1992.Diffusion. RO (8.3.1.3.6.2). A 
comment resolution meeting for DOE/HQ and Project Office comments was held in August 
1990; revisions are in progness and are expected to be completed by April 1992.  

Retardation Sensitivity Analysis, RO (S3.1-3.7.1). A revision incorporating DOE/HQ and 
Project Office comments was submitted in June 1991. In October additional comments were 
received from SAIC, P. Cloke. The comments have been addressed and were submitted to 
the P. Cloke in March 1992.  

Demonstration of the Applicability of Laboratory Data to Repository Transport 
Calculations, RO (&.3.1.3.7.2). This study plan is in preparation.  

Gaseous Radiation Trans Calcites and Measures, (8.3.1.3.8.1). Funds have not been 
allocated.  

Probability of Magmatic Disruption of the Repository, RD 8.3.1.8.1.1. This study plan 
was approved by the Project Office in September 1990 and by the NRC in October 1991.  

Physical Processes of Magnatisim 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, RO (8.3.1.8.5.1). Accepted by NRC in September 
1990.

4�4�I�A, 36
Preitminary 1)ata---)o No•t H!eCrcnc r



WBS 1.2.6 Exploratory Studies Facility 

Objective 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 biosphcre in a geologic 
repository.

Activities and 
Accbsmplishments 

Planned Activities

Problem Areas 

Milestone Progress

March 1992

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 ascertain best approach to capture TFM 
to be used at the Yucca Mountain. Continue to participate in Test Integration (rIG) 
meetings and SMF meetings. Prepare briefings for weekly ESF management meeting.  
Started activities to develop ESF-based sample requirements for laboratory tests. Started 
developing test information for tests to be performed in north-portal area. Developed a 
comprehensive list of "To Be Determined" (MRD) 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 to be performed in the 
launch chamber.  

Continue to support integration meetings such as ESF design, TIG, SMF surface-based 

testing and its interface with ESF testing.  

Continue to replan Los Alamos effort.  

Develop interfaces for testing and the ESF design.  

Revise and update PSAR as required.  

Prepare Title 11 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 meetincs, surface-based drilling 
and testing meetinps, and Field Operations Center weekly meeting-s.

None 

None

I+
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March 1992 

WBS 1.2.6.8.4 Integrated Data System

Objective 

Activities and 
Accomplishments

The integrated data system (IDS) supports the Exploratory Studies Facility (ESF) test 
program by providing a central facility to automatically measure and control aspects of the 
ESF tests. The primary purposes of the IDS are to assist the principal investigators (PI's) in 
acquiring high-quality test data in z uniform. controled fashion and to transfer those data to 
the Pl's organizations for data management and analysis.  

This activity has been deferred.
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MaWBS 1 1 e l an i:, WBS 1.2.9.1.2.4 Technical Software Management ..

Objective 

Activities and 
Accomplishments

The purpose of this activity is to manage the development, implementation, and use of all 
software employed on activities that will support a licene application; to manage the 
configurations of all software and computational data; and to provide tools and procedures 
that support these activitics.Technical software management continued to perform the quality 
assurance, configuration management, and engineering tasks that are required by the Los
Alamos Software Quality Assurance Plan for the Yucca Mountain Project.  

Software configuration management (SCM) staff continued to perform the quality assurance, 
configuration management, and engineering tasks that are required by the Los Alamos 
Software Quality Assurance Plan (SOAP).  

G. Cort participated in an all-day meeting called by the QALP on 9 March to determine 
how to modify the software quality assurance program in light of the recent budget cuts.  
After a review of the existing SOAP with respect to DOE Order 1330.1c and the most 
recent (draft) version of the QARD, the group agreed that no substantive changes should be 
made to the existing SQAP.  

SCM was audited by DOE from 17-19 March. and no findings were recorded. The auditor 
and NRC observer expressed concerns about the viability of the SOAP after the existing 
software quality assurance team leaves the Project (because of budget cuts) on I May.  

G. Cort conducted two Laboratory-wide training sessions in software configuration 
management.  

The DOCGEN application continued in prototype development. The design is almost 
complete and should be implemented soon.  

The command-line parser, which will enable developers to easily define legal command 
lines for their applications and obtain 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 for a set of reuse components for the SCM effort, File-List 
Utilities, which will allow us to automate many tasks.  

Support of the software review process continued in the form of inspections and review 
committee participation. Support of the SCM effort continued.  

G. Cort. S. Donahue. and D. Hines produced a draft RI version of the SQAP and its 
procedures. The documents have been submitted for review.  

Four SIRs were submitted to address some minur problems with the 
INTERFACETABLES application. The necessary changes have been incorporated into the 
application, which has been submitted for review.  

Coninued on next page 
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rcJ, 1992

SCM processed four baseline submissions, storing the submitted material in the certification 

environment, generating the attendant SCM documentation, performing physical and 

functional configuration audits on each. and generating software review packets to support 

Configuration Control Board (CCB) review of each. SCM sanctioned twenty-nine software 

applications, of which ten had submitted basclines that were certified and stored in the 

Computer Program Ubrary. The remainder were system or acquired commercial software 

applications for which there were no baselines. Two CCB meetings were held at which five 

reviews were approved and one SCM Variance Authorization was issued.

Planned Activities Configuration Management: 
* Continued management of submitted baselines and change requests.  

Software Engineering: 
"• Continued work on the object-oriented design of the command line parser 

"• Continued support of the schedule update effort for project control section 

"• Continued support of the SCM effort 

"* Continued technical support of the software review process.
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WBS 1.2.9.1.4 

Objective

"Activiths and 
Accomplishments

Records Management

The objective of this task is to manage records and documents related to the licensing of a 
•geologi repository(f the disposal of high-level radioactve waste by devcloping, 
.•impmeaiug,, and maintaining a comprehensive. automated, and integrmed information 
management system.  

Stop Work Order. SWP-LA-07. agaimt LANL-YMP-QP-173. RI, Section 6.10, was lifted 
4 March. Records held in the RPC because the stop work order wil be submitted to the 
CRF by 15 April. K. West and L Sanders attended a records coordinators' conference 
hbsted by DOE in Las Vegas, NV" °o 4-5 March.  

The Records Processing Center rejected 10 records and accepted 62 records in March.

Prerminar%,' Daia-.)o V•, Referernce

4 *'4�c{ -

March 1992,



March 1Q92 

WBS 1.2.9.3 Quality Assurance 

Objective The Quality Assurance (QA) Program supports Los AJamos Yucca Mountain Site 
Characterization Project participants and ensures that their efforts provide data and evidence 
admissible for the repository-licensing process.  

Activities and Software. One software Configuration Control Board (CCB) meeting was held. Efforts to 
Accomplishments process change requests continue.  

Grading Reports. Los Alamos has 33 approved grading reports. A revised grading report 
was accepted; one additional revised report is in review at the Project Office.  

Records/Document Contrmi. Three detailed technical procedures (DP-66, DP 96, and DP 
605) and quality administrative procedures QP 16.3, RI (Deficiency Reports) and QP 3.23.  
RO (Preparation and Review of Technical Information Products and Study Plans) were 
issued.  

Training. The March indoctination class was attended by 17 YMP personnel.  

Program Development. Fifteen quality administrative procedures (QPs) are in various 
stages of revision. A traveler identifying specific due dates is now used to streamline the :¾ 
QP process.  

Defldcies.'Actions to close CARs YMP-92.002 and 003 were accepted *ndwvenfrifed 
the Project Office. Stop work order SWO-07 (against QP 17.3, Records Management) was 
lifted. Internal surveys SR-92-004 and SR-92-005 were conducted to determine the status of-,ý
stop work orders SWO-03 and SWO-02 respectively. Stop 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 issued.  
Internal audits of EES-13/Uas 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 California at Riverside (LANL-AR-92-05) are in process. The audit report for critenon 
l1 (LANL-AR-91-16) was approved and issued.  

DOE conducted external audit YMP-92-012 of Los Aiamos technical activities (cntena 3. 5.  
6, 17. 19. 20). No CARs were issued. An internal survey, LANL-SR-92-OOl. was conducted 
to verify that no further actions were needed to resol'e a deficiency corrected during the 
audit. The audit team complimented investigators on their implementation of the notebook 
procedure and sottware quality assurance program.  

Planned Activities 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 in Apnl. The audits of EES-13/Las Vegas and associated J 
subcontractor activities (LANL-AR-92-02-3.4) will be completed.  

Problem Areas The current software quality assurance plan is being examined. Modifications will be 
determuned by budget constraints.  

Cntinaed on nert page 

/ tJnn f ia Acrrt

42



II.

March 1992 

S. L Bolivar 
7The Los Alamos National Laboratory Yucca Mounain Site Characterization Project Quality 
Program, 
A Progress Report for Januarv 1, 1990 - December 31, 1991.  
.In internal review.
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APPENDIX 

ATITACHMENTS AND LEVEL 11 MILESTONE REPORTS



Lawrence Berkeley Laboratory 
I Cyclotron Road Berkeley. California 94720 

(415) 486-4000 * FTS 451-4000 

(510) 486-6509 - FTS 451-6509 
Mailstop 70A-1 150 
Telefax (510) 486-5799 * FrS 451.5799.  

WBS 1.2,3.1.3.1 
QA: NIAW B TWS-LBL-03-92-0I 1: •-

TýD. Davi E. Hobart 
Los Alamos National Laboratory 
MWIl StopG-739 
Los Ablaos, New Mexico 87545 

FAX FS 855-4624 

"RE- Le= Report for February 1992 

,.Dear Dave:

-During the reporting period, we continued working on the project "Determination of Solubilities 

-andComplexation of Waste Radionuclides Pertinent to Disposal at Yucca Mountain."

Figures 1.2, and 3. the latest approach-to-equilibrium plots for Np. Pu, and Am/Nd, respectively, 

-are enclosed. Figure 1 shows that dhe neptuniu m solu biliry experiments have reached steady-state.  
We are unsure why the last two assays in the pH 7 experiment show the changes in concentration.  

but we are looking into possible causes. Until an answer is found, this experiment will continue 

and, more assays will be taken. UV/VIS absorption spectrophotometry studies of the neptunium 

experiments have been performed to determine the solution species, and the results are being 

worked up now. We will begin the undersaturation experiments soon. We :will start with 

:neptunium at pH 6, then with pH 8.5 because these oversaturation experiments have aiready 

reached'steady-ostare for some time.

Prehrniary Data-Do Not Reference

[arch 3, 1992
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Figure 2 shows that the three plutonium solubility experiments have also reached steady-state. We 

are preparing to perform oxidation state separations for the determination of plutonium species 

present. After this, undersaturaion experiments with the plutonium solids will begin.  

Figure 3 shows that the Am/Nd solubility experiments require much more work. The low 

ameiciunm solubility in UE25p#l at 600 C leads to assays with very low count rates. Neptunium 

and plutonium samples usually have enough activity that results 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 too short counting 

, .mes and, he non-consideration of the low-level counter background. To avoidextra long 

counting times for the gamma pulse height analysis of each sample, we tried to use alpha liquid 

scintlation counting because of its high efficiency. We found, however, that this method will not 

work for the following reason: Am/,Nd has a very low solubility in UE25p#, while 237Np, the 

daughter of 241Am. has a rather high solubility relative to Am/Nd. Even though 'he daughter 

=mnurtv is very small in the initial stock solution, we have enriched the Am/Nd/UE25p# solution 
i: with 2 Np to a significant degree with regard to gross alpha activity. Liquid scintillation counting 

does not have the resolution to distinguish between these alphas. and is. therefore, unsuitable for 

-,,is situation. We must now perlorrn low-level gamma pulse height analysis of all Am/Nd 

sampi-es. which necessitaaes the use of very long counting times as well as periodic background 

caurits 

h"e problems tha -we expenenced with the new hardware for our personal computer muitichannel 

;-naiv7ers have been corrected, and low level gamma pulse height analysis of Am/rNd assays has 

..-. j •nctudmw the assa,.,y from the second filtration experiment.  

P, -N -D. Nt ,
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Regarding our QA effort, we completed a detailed technical procedure (draft) tided "Operating and 
Calibrating the Mertler 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 Determinanon of Soluble Radionuclides From Data Provided by the Low Energy 
Gamma Counting System." TWS-LBL-DP-O1 ,RO.  

If you have any questions, please call me.  

Best regards.  

Heino Nirsche. Ph.D.  
Principal Investigazor 
Actinide and Radiochernistry 
Earti Sciences Division 

cc: Dr. David E. Morn.is
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Reynolds Electrical fi Engineering Co.',Inc.  
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580-01-336 

April 8, 1992

WBS 1.2.9.1 
QA: N/A

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.  

R. F. Pritchett, Manager 
Yucca Mountain Project Division 
YMP Technical Project Officer 

RFP:RRK:rm

Enclosure 
Status Report (4 pages)

�- �

cy: See page 2
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Executive Office, M/S 555 
C. E. Hampton, DOE/NV, M/S 505 
W. J. White, DOE/NV, M/S 505 
M. B. Blanchard, DOE/YMP, M/S 523 
U. S. Clanton, DOE/YMP, M/S 523 
M. 0. Cloninger, DOE/YMP, M/S 523 
W. R. Dixon, DOE/YMP, M/S 523 
J. R. Dyer, DOE/YMP, M/S 523 
B. D. Hutchinson, DOE/YMP, M/S 523 

-V. F. Jorit, DOE/YMP, M/S 523 
E. H. Petrie, DOE/YMP, M/S 523 
W. B. Simecka, DOE/YMP, M/S 523 
W. A. Wilson, DOE/YMP, M/S 717 
P. Prestholt, NRC/Las Vegas, NV 
R. C. Furtek, REECo, M/S 235 
B. R. Gardella, REECo, M/S 408 
W. J. Glasser, REECo, M/S 408 
-J. L. Henze, REECo, M/S 751 
-R. B. Land, REECo, M/S 585 
T. M. Leonard, REECo, M/S 408 
K. L. Limon, REECo, M/S 408 
C. J. Mason, REECo, M/S 751 
S. 0. Straub, REECo, M/S 408 
J. R. Trujillo, REECo, M/S 590 
R. A. Adams, SAIC, M/S 517 

-M. Brodeur, SAIC, M/S 517/T-23 
R. D. Hutton, SAIC, M/S 517 
S. C. Smith, SAIC, M/S 517/T-10 
J. W. Teak, SAIC, M/S 517 
J. E. Therien, SAIC, M/S 517 
R. S. Saunders, W, M/S 517/T-24



REYNOLDS ELECTRICAL & ENGGINEERING CO., INC.  

(REECo) 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) 

MARCH 1992 - STATUS REPORT 

SITE (1.2.3) 
WBS 1.2.3.5 
Task: LM-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 Lanq Exploratory Drilling 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 Equipment 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 PECO 
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 •ei-s 
and two filter units to support the drilling program.  

Task: USGS Hydrological Research Facilitv IHRF) Holes (jot Packaqe 91-6, 

All work in support of HRF holes has been compileted.  

Task: Neutron Access Holes (JoD Package 91-9) 

Completed UZ-N36, UZ-N17 and UZ NIS; presently c-ring at 51 feet on UZ- q6.  
TasK: JF-3 Water Monitoring Well ,%b, Packaoe 92-11 

Completed 36-hour pump test on Marc- 5, 1992. Removed the 1.5-inch tu"',g an: 
'JSGS transducer from the well, removal of the test pump is schedule6 
April 6, 1992.  

Task: Reclamation Trial Sites 

Regraded fourth and fifth (final) sites.



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 :ays 

of delay waiting fir 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 is in progress w•l 

one-half excavated.  

Task: UZ-16 Drilling (Job Packaqe 92-4) 

Mobilized equipment, removed and stockpiled topsoil, cumpleted cut and fill 

for drill pad.  

Task: Midway Valley Trenching (Job Package 92-5) 

Excavated and shored 20 pits and trenches.  

Task: Drill Site Cleanup 

Removed construction and drilling debris from identified drill pals.  

EXPLORATORY STUDIES (1.2.6) 
WBS 1.2.6.1 
Task: Exploratory Studies Facility (ESF) 

Continued to provide constructability support to activities to Žrin T*nnel 

Boring Machine (TBM) operations and ESF Title II design. Distributed Reouest 
for Proposal (RFP) I-DH-92 for the Technical Support and Underground 
Excavation for the ESF to prospective offerors on March 30. 1992- '½op'es ere 
concurrently provided to JOE/NV for review and forwarding to DOE HQ. The 7'FP 
will not be closed until approval is obtained. A Pre--"roposal conference ;.  

scheduled for April 29, 1992.  

Prepared Requests for Matrix Support Services as required for . comin. >te 
investigations job packages.  

FIELD OPERATIONS (1.2.7.4) 
Task: Administrative & Maintenance Su ort 

Continued support to W. A. Wilson, Yucca Mountain Site Manaoer, to incloýe: 
process purchase requisitions for Field Operations Center ,FC) Site Office 

requirements; provide support services to participants and maln-riance to T 
utilized facilities, equipment and road; in Area 25; and provide : 
and support services to management contractor.



Provided support for the Yucca Mountain Site Office open house and public 
tours. Nine tours were held during this period with 375 people attending.  
Support included but was not limited to: arrangements for tuses: registraticn 
of guests; coordination of lunchesbi.1erages. medical servi,'>, furniture, 
mechanical service; and grading of access road. Continued -.ro-arations for 
upcoming tours.  

Task: Deactivate Well VH-I 

Completed site cleanup and deactivation. . erformed technical :nsýýection on 
leased water tanks prior to return.  

Task: Class III Sanitary Landfill 

Continued preparation of Title II design anr surveyirg act -',ie;' .  

PROJECT MANAGEMENT (1.2.9) 

WBS 1.2.9.1 

Task: Management and Administrative Support 

Continued coordination and staffing of YMP displays at meetings, exnibits. and 
conferences; staffed and supported the Public 'Reading Room of tne Research and 
Study Center; and participated in transfer D "OE prpnert' to cniersit" of 
Nevada, Reno.  

Distributed project-wide Programmatic Review Statusi-2 ,,tom User Gulide.  

Task: Site Characterization Plan (SCP) Di tr71'ti 

DistriouLed 12 SCP sets Juring this per-iod.  

Task: Hazardous Materials Coordination 

Continued review and resolution of comments received on :Jrsf` h the eateriaIs 
Reporting and Handling Plan, Revision 3; prepared mater~a , data sheets; 
and continued developing new map, for proposed locations o.-u t te 
Accumulation Areas.  

Task: Long Range Planning (LPP) 

Continued support of LRP, Planning and Control Sstem, Indepencent Cost 
Estimate Review, Fiscal Year 1994 Work Authorization System bud.;et eXercise, 
and Performance Measurement Baseline acti'it;is; completed cost estimates anc, 
schedules as requested for Prototype Testing Facility at Sust.• e Butte inr Area 
25, Building 4015 desert landscaping, UZ -o'i1zzation and demobilization.



WBS 1.2.9.3 
Task: Quality Assurance (QA) 

Continued review, comment, and approval of various REECo impiementing 

procedures, standard operating procedures, and purchase requisitions.  

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 REECo-003-92 (Operations Equipment Department); 

scheduled internal audits REECo-004-92 (YMP Control Department) and REECo-035

92 (Information Management Department) for April. Issued audit reports REECo

001-92 (YMP Drilling) and REECo-002-92 (Construction Department) without any 

findings.  

Performed a mock surveillance of the Batch and Shaker Plant in Area 1 to 

assess their readiness to perform quality work.  

General 

REECo has no reportable Level I or Level I! milestone activities at this time.

--m
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Reynolds Electrical 5 Engineering Co.,Inc.
Post Office Box 98521 0 Las Vegas. NV 89193-8521

ON REPt REFER 70 

580-01-400 

May 14, 1992

DISTPBUITION MADE 
A ...- 2 .2,, TO ,AiL.  

i-S 7:, I-:., , N--,- LIST

WBS 1.2.9.1 
QA: N/A

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 
794-7192.

R. F. Pritchett, Manager 
Yucca Mountain Project Division 
YMP Technical Project Officer 

RFP:SLH:mab

Enclosure 
Status Report

Sandra L. Hughes at

7 /,(9

(3 pages)

cy: See page 2 

aO HJ7

REECo 
EGc **s" 4*,.*

/ ý, /

-. 1r'1nQ1%AP 17f



Carl P. Gertz 
580-01-400 
May 14, 1992 
Page 2 

cy w/encl.  
Central Files THRU 

Executive Office, M/S 555 
C. E. Hampton, DOE/NV, M/S 505 
L. M. Smith, DOE/NV, M/S 505 
M. B. Blanchard, DOE/YHP, M/S 523 
U. S. Clanton, DOE/YHP, M/S 523 
M. 0. Cloninger, DOE/YMP, H/S 523 
W. R. Dixon, DOE/YMP, M/S 523 
J. R. Dyer, DO£/YMP, H/S 523 
B. D. Hutchinson, DOE/YHP, M/S 523 
V. F. lorii, DOE/YHP, H/S 523 
E. H. Petrie, DOE/YHP, H/S 523 
W. B. Simecka, DOE/YMP, M/S 523 
W. A. Wilson, DOE/YMP, H/S 717 
P. Prestholt, NRC/Las Vegas, NV 
R. C. Furtek, REECo, H/S 235 
B. R. Gardella, REECo, M/S 408 
W. J. Glasser, REECo, H/S 408 
3. L. Henze, REECo, M/S 751 
R-. B. Land, REECo, M/S 585 
T. M. Leonard, REECo, H/S 408 
K. L. Limon, REECo, M/S 408 
C. J. Mason, REECo, M/S 751 
S. 0. Straub, REECo, M/S 408 
J. R. Trujillo, REECo, M/S 590 
R. A. Adams, SAIC, M/S 517 
H. Brodeur, SAIC, M/S 517/T-23 
R. D. Hutton, SAIC, M/S 517 
S. C. Smith, SAIC, M/S 517/T-10 
J. W. Teak, SAIC, M/S 517 
J. E. Therien, SAIC, M/S 517 
R. S. Saunders, W, M/S 517/T-24



REYNOLDS ELECTRICAL & ENGINEERING CO., INC.  

(REECo) 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) 

APRIL 1992 - STATUS REPORT 

SI'lTE (1.2.3) 
WBS 1.2.3.5 
Task: LM-300 Drill Rig and Pipe Handling System 

The LM-300 drill rig, pipe handling system and related drilling 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-snipment 
Tinspection is scheduled at PECO in Mineral Wells, Texas, for May 1. 1992.  
Tentative shipping date is May 5, 1992.  
-The Mobile All-Terrain Drill Rig was awarded with delivery scheduled for 
May 1, 1992.  

Task: Neutron Access Holes (Job Package 91-9) 

4JZ-N16, UZ-N38 and UZ-N64 were completed. Presently coring at_ J.90 feet on 
VZZ-N27.  

-Task: JF-3 Water Monitoring Well (Job Package 92-1) 

.The test pump has been removed and the two monitoring strings-have been 
installed. The Joy I drill rig and related equipment were returned to the 
Area 25 Subdock. The 7-foot by 7-foot concrete pad around the well casing 
7Should be complete on May 1, 1992. Cleanup, recontouring, fence removal, 
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 fill, and setting of concrete 
traffic barriers. RSN Survey and QC accepted the work. Finished excavating 
test pits and moved shoring for geologists.  

Task: UZ-16 Site Preparation/Road (Job Package 92-4) 

Performed drainage enhancements per Field Change Request 92-072. RSN Survey 
and QC accepted the work.



Task: Midway Valley Trenching (Job Packaae 92-5) 

Limited activity. Moved shoring for geologi;ts.  

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 I-DH-92, for the Technical Support & Underground Excavation for the 
Exploratory Studies Facility. The minutes are being preparea 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 site 
investigations job packages.  

FIELD OPERATIONS (1.2.7.4) 
Task: Administrative & Maintenance Support 

Continued support to W. A. Wilson. Yucca Mountain Site Manager, to include: 
processing of purchase requisitions for the Field Operations Center (FZC) 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.  

Provided support for the Yucca Mountain Site Office open house and public 
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. Continue, 
preparations for upcoming tours.  

PROJECT MANAGEMENT (1.2.9) 
WBS 1.2.9.1 
Task: Manaqement and Administrative Support 

Continued coordination and staffing of ýMP displays at meetings. exhibits and 
conferences; staffed and supported the Publi c Readinq Room of the Research and 
Study Center.  

Created two new displays for the Tnternational High Level Rao'oactive 4aste 
Conference (IHLRWC). One dealt with the advanced air drilling system 
developed to characterize the unsaturated zone at Yucca Mountain. The second 
dealt with the advanced mining technology to be employed in tne construction 
of the Exploratory Studies Facility. Staffed the YMP Technical Display at the 
IHLRWC at the Mirage Hotel.  

Assisted with the Yucca Mountain tours on April 23 and 23.  

Staffed the Yucca Mountain Display at the 1992 EarTh Day activities at Sunset 
Park.



fask: Site Characterization Plan (SCP) Distribution 

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) 

-.Continued, review,- comment and approval of various REECo implementing 
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 orientation sessions on 
MC procedures issued since January 15, 1992.  

Conducted internal audit REECo-005-92 (YMP Information Management) and 
scheduled internal audit REECo-006-92 (YMP Division Office) for May. Issued 
audit report REECo-005-92 (YMP Information Management) without any findings or 
deficiencies.  

Conducted Surveillance No. SR-005-92 and issued the Surveillance Report to the 
Human Resources Department with no findings identified.  

Conducted audit REECo-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 I or Level ,I milestone activities at this time.
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LJBS: 1.2.9 

QA: NA 

Carl P. Gertz, Project Manager 
- Yucca Mountain Site Characterization 

Project Office 
U. S. Department of Energy 
Nevada Operations Office 
101 Convention Center Drive - f3 
Phase 2, Suite 200 
Las Vegas, Nevada 89193-8518 

Attention: V. F. Iorii 

,-Dear Carl: 

' •-:,SubJect: .March.1992 Monthly Highlights and Status Report 

Enclosed is the Monthly Highlights and Status Report for the month of Marcti.f 

1992. If you have any questions, please call Fran Cheek-Martin at FTS 

844-7810.  

"Sincerely.  

Thomas E. Blejwas, Manager 
YHP Management Project Department 

T ,Department 6302 

Enclosure . /"._ v"
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Carl P. Gertz. Y.MP-

Copy to: 
YMPO U. Clanton 
YMPO M. Cloninger 
YMPO D. Dobson 
YMPO J. Robson 
YMPO W. B. Simecka 
YMPO V. F. Iorii 
NRC P. T. Prestholt 
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 
6316 R. P. Sandoval..  
6316 J.-W. Teak. SAIC 
6318 S. E. Sharpton 
6318 F. Cheek-Martin 
6318 B. J. Mathis 
6319 R. F. Richards 
7111 J. -S. Phillips 
6310 Library 
6318 31-/12911/1. 3.NQ 
63le.!- CRF 

.: NT?:

-2-



Sandia National Laboratories

U.S. DEPARTMENT OF ENERGY

March 1992
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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), Technical 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 ýi meeting for the Integrated Test Evaluation (ITE) Task 

Force subcommittee meeting with Science Appii(-allons International Corporation (SAIC). Los Alamos 

National Laboratory (LANL), Lawrence Livermore Natic(izi Laboratory (LLNL), and the U.S. Geological 

Survey (USGS).  

Status Report on OnGoina Activities 

Two dry runs were made for the scheduled April 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 

Status Report on Ongoing Aglivities 

Internal Memo of Understanding (IMOU) 330020. Rev. 0. Track Identifier C, 'Vas approved by all 

parties. This IMOU describes activity related lo the develooment of grading.

1
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'1.2.1.2.6 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) 

SUPPORT TO THE MANAGEMENT SYSTEMS IMPROVEMENT 
STRATEGY (MSIS) 

No activity to report this period.  

1.2.1.3.1 SITE AND ENGINEERING PROPERTIES DATA BASE (SEPDB) 

Sianificant Meetinos 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.  

Status Report on Ongoing Activities 

The SEPOB staff continued its effort to enter, verify, 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.  

Maior Activities Upcoming Next Three Months 

DoataC:entry for outstanding data submittals and the investigation of the merger of the SEP0B and 

GENiSES data bases will continue.  

Other tems to Reoort 

The following product was issued: 

SEP0107 - Drill hole mineralogy and surface sample mineralogy for Activity 8.3.1.5.2.1.5 was sent to 

C. Johnson, M&O, of Las Vegas, NV.  

1.2.1.3.2 INTERACTIVE GRAPHICS INFORMATION SYSTEM (TGIS) 

Status Reoort on Ongoing Activities 

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 following CALMA jobs have been completed: 

Job Reauestor DescriPtion Status/Comments 

381 C. Rautman TIM contours Complete 

384 R. Bamard Hydro section Complete

2
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Maior Activities Uocomina Next Three Months 

A solid model of thermal/mechanical units, including the drifts, will be developed. A presentation of 

the models will be prepared for the International High Level Radioactive Waste Management 

(IHLRWM) conference 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.  

The following CALMA jobs are in progress: 

Job Reguestor Description StatusiComments 

385 W. F. Chambers FEM of Yucca Mtn. cross-section Continuing 
386 H. A. Dockery Drill holesisection Continuing 

Video graphics and animation techniques will be developed.  

1.2.1.3.3 REFERENCE INFORMATION BASE (RIB) 

Status Reoort on Onooina Activities 

A Project Change Request (CR) wis submitted for Change Control Board (CCB) action. The CR 

requests the addition of five new items to the Reference Information Base (RIB).  

Maior Activities Uocomino Next Three Months 

Additional CRs will be prepared and submitted.  

1.2.1.3.4 TECHNICAL DATA BASE MANAGFMENT COMPUTER SUPPORT 

Status Report on Onaoing Activiti,,s 

Staff continued to load PC-NFS, a communication software package, on personal computers (PCs), to 
install communications boards, and to set up network files to render all PCs operational on the local 
area network (LAN).  

Contractors completed modifications to the computer room that provide additional power outlets and 
emergency shutoff switches.  

TGV software, which connects DEC systems via the Transmission Connection Protocol/Internal 
Protocol. was installed on the VAX3600 (IGIS) system, so that the system is now accessible directly 
from LAN workstations.  

The Excabyte/Legato backup system is ready for use.  

Maior Activities Ugcomino Next Three Months 

The LAN setups for PCs will be completed. Staff will also begin setting up machines for automatic 
backups on the Excabyte/Legato system. The board on the optical disk drive will be replaced and the 

electrical connections to all equipment in the computer facility will be mapped and reconfigured a3s 
lneeded to power down in an efficient manner.  

Routine backups and system maintenance on all machines will be performed

3
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1.2.1.3.5 TECHNICAL DATA BASE INPUT 

No activity to report this period.  

1.2.1.4.1 TOTAL SYSTEM PERFORMANCE ASSESSMENT 

Status Report on Ongoing Activities 

SAND91-7034, 'Numerical Studies of Rocr, :)w 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 Nuclear 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. ,ite I rA, -- nort has been 

sm..s ttd to the YMPO for review....  

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-ý details of many elements 

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 aztivity.  

The SAND report on scenario selection for nominal flow is still in rough-c raft form. A. Flint of the U.S.  

Geological Survey (USGS) has agreed to co-author the document. Ut~on completion of his review 
and incorporation of the resulting comments, the report will be su'bmitted for internal technical 

review. The event tree for nominal flow is also currently in revision.  

The Total-System Simulator platform, Wingz. is being modified to a low parallel processing on four 

SPARC stations. This WBS element was unfunded until Januari 1992: therefore, many of the 

activities originally planned for this element are currently being reveved and rescheduled.  

1.2.1.4.3.1 POSTCLOSURE REPOSITORY DESIGN ANA _YSIS 

Sionificant Meetinas Attended 

E. Ryder 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 implemPe..on 

.trategy for a study that wo.ild add'ess tc,' systems implications of various approaches to 3 Dry 

-nermal loading (e.g., a hot versus a cold rt.;ository). A follow-up meeting has been tenta.,ely 

scheduled for Apnl 14. 1992.

4
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Status Reoort on Onaoino Activities 

SAND91-1493, "Equivalent Energy Density Concept: A Preiiminary Reexamination at a Tecnnique tor 

Equating Thermal Loads," by E. Ryder, has been sent to the Project Office for policy review.  

SAND91-1493 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 kWlacre [based on the layout described in the Site Characterization Plan-Conceptual Design 

Report (SCP-COR)1 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 

Significant Meetings Attended 

On March 24, 1992, SNL staff hosted a meeting in Albuquerque, NM for the Items Important to Waste 

Isolation (IITWI) 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 VA 

Status Recort on Ongoing Activities 

Analyses continued on seismic evaluation of sealing components. This work involves (1) definition of 

the equivalent static and dynamic loads, (2) evaluation of dynamic amplification as a function 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 

aeveloping 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 

Maior Accomplishments 

SAND87-2380. "Statistical Analysis of Yucca Mountain Hydrologic Data,' by B. M. Rutherford, 

I. J. Hall, R. G. Easterling, R. R. Peters, and E. A. Klavetter, completed all review processes. was -.4 

published, and is now available for distribution.  

Sianificant Meetinas Attended 

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 Reoort on Ongoing Activities 

SAND92-0461, "Pre-Waste-Empfacement 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. .*

5



MARCH 1992 N 

Preparation has begun on a presentation titled "Uncertainty and Sensitivity Results of Pre-Waste

Emplacement Ground-Water Travel Time" for the International High-Level Radtoactive Waste 

Management Conference to be held in Las Vegas, NV in April 1992.  

A new, as yet unnamed, two-dimensional steady-state flow 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 

Maior Accomplishments 

All accomplishments have been included in the status report on ongoing activities for the sake of 

brevity and completeness.  

Status Report on Ongoing Activities 

Unsaturated flow throuah single fractures 

Experiments are continuing to complete the systematic study of full-field instability in unsaturated 

fractures as instigated by redistribution following an infiltration event. Preliminary results 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 conference in April 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 conference presentation was prepared.  

Fracture matrix interaction 

Presentation of SAND91-2030C "Wetted Region Structure in Horizontal Fractures," by R. J. Glass and 

0. L. Norton, was prepared for the IHLRWM conference in April 1992. In the paper, small-scale 

procos- fs influence wetted structure within the plane of a horizontal fracture as the fracture wets 

or drains tnrough the matri* 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 fluid conduction in 

the fracture plane, is observed that is analogous to that found in the aperture-scale models. 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.  

Gravity-driven fingering in porous media 

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, lab. and numerical experimentation to determine scaling laws for effective-media properties in 

heterogeneous media 

The presentation entitled "Field Research Program for 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 
properties through the collection 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 field, 
using an instrument termed the gas permeameter. The key to making accurate measurements is 

establishing a good seal between the rock surface and the permeameter nozzle. On smooth 
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 molded 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 of 
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 around 
Yucca Mountain and in the bedded tuffs units within Yucca Mountain, are under development.  

Three preliminary experiments were run to further develop the automated flow and transport data 

acquisition system.  

Develooment of experimental capabilities 

Preparation was made for the presentation entitled. X-ray and Visible Light Transmission as Two
Dimensional, Full-Field Moisture-Sensing Techniques." to be given at the IHLRWM Conference in Las 
Vegas, NV. Work also continued on compiling this work into a journal article for subimission to Water 

!'. :.:•Resources Researcn.h 

Caisson experiment 

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 (cryptocrystalline 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 layer.  

Initial Ni sorption studies indicate that the N sorpt-an by sand in 0.01M NaCl solutions is strongly 
dependent on the pH. In addition, it has been observed that the pH of the sand suspensions is not 
stable and drifts during measurement, probably due to equilibration with atmospheric CO2 . 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 CO2 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 observed anomalously high pH. The final pH of this 
sand in equilibrium with atmospheric CO2 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 2 have been initiated.  

Scoping iodide sorption experiments in batch systems containing 0.01M NaCI and limonite and/or 
sand were 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 electrode) for the next 
round of experiments.
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Scooing sorption studies 

A low-flow Ar purge system has been assemuied and documented. This system will provide the 
ability to purge the headspace of the batch-experiment containers during pH measurements.  
maintaining CO2 -free conditions. Reagent-container headspace can also be purged. Documentation 
for the system, including a Pressure-Safety Data Package and a Technical Procedure (TP), was 
prepared.  

Portions of drafts of two papers for the special issue of Radioactive Waste Management and Nuclear 
Fuel Cycle on the Yucca Mountain Project were prepared during March.  

General 

A laboratory tour was given to Nuclear Waste Technology Review Board (NVrRB) staff member 8.  
Luce and U.S. Department of Energy/Yucca Mountain Project Office (DOE/YMPO) staff member S.  
Borg.  

Maior Activities Uocomina Next Three Months 

Relative to the gas permeability studies, purchase of a commercial permeameter and automation of 
data collection for tests performed on rock slaos 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.  

Detailed 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 U 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 Ongijoing Activities 

The documents describing the performance assessment plan for the Exploratory Studies Facility 
(ESF) Title 11 design support will be completed. The plan described in the document will be 
developed and implemented.  

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 written. The 
ESF DR Appendix I 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 collaboration with WBS 1.2.1.4.6 have been 
initiated. Preliminary calculations are being performed and a POM describing calculations to be 
made in conjunction with the caisson sand experiments is being written.

8
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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 

Status Reoort on Ongoing Activities 

Code Develooment (Subactivity 1.6.2.1.21 

Evaluation of the modified version of JAC03D 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. JACO performed will given a moderately dry initial pressure head (-7.34m).  
However, for a case with much lower initial pressure head (-1Orm), 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 equations is needed.  

One- and two-dimensional benchmarking problems proposed to evaluate the applicability of 
_COYOTEII 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 "Bernoulli effect," and diumal 
"fluctuations on moisture transport.  

Software QA (No SCP activity) ..  

LLUVIA2D and NORIASP were both installed on the Sparc9. They were each successful in solving 
test cases. The installation 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 resolve 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.  

Staff 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.

9



MARCH 1992 1% N 

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 Regulatory Commission (NRC) criteria (10 CFR 60), and 

Environmental Protection Agency (EPA) standards (40 CFR 191).  

1.2.3.1 SITE MANAGEMENT AND INTEGRATION 

Maior Accomolishments 

M. Siegel served as a member of the Yucca Mountain Geochemistry Integration Team (GIT) during 

the first half 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 mnd 

5. 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 models, 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.  

Significant Meetinas Attended 

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 Hydrology Integration Team) were discussed.  

The Sample Overview Committee (SOC) met on March 3. 1992 to consider a number of specimen 

removal requests from various PIs for existing core and for preservation of ,.ew core from drill 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 prioritization and sequencing as anticipated.  
Presumably, consideration of these topics will be rescheduled.  

1.2.3.2.2.2.1 SYSTEMATIC ACQUISITION OF SITE-SPECIFIC SUBSURFACE 

INFORMATION 

Significant Meetinas Attended 

PIs 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 drill hole to 
identify the exact depth of the transition from 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

10
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providing both groups with needed geologic information and pnysical samples. No irreconcilable 

differences in requirements were identified, and the Pls will proceed to work out details through input 

to the Test Planning Package. Drilling may not require use of the LM300 drill rig; the potential for 

using a smaller rig may accelerate the scheduled start of this joint hole.  

Status Report on Ongoina Activities 

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/HO 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 tufts 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 sampled 

encompasses an expanded interval of nonwelded tufts 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 during April. (SCP Activty 8.3.1.4.3.1.1 and 

8.3.1.2.2.3.1) 

Maior Activities Upcoming Next Three Months 

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 Drilling ProgramiSurface 

Facilities Exploration/Soil and Rock Properties drill hole can commence under this study. (SCP 

Activity 8.3.1.4.3.1.1) 

IssueslPotential Problems Needing Resolution and Potential Impacts 

Acceptance ot the resolution to comments on the Study Plan will need to be a Project priority. Delay 

would postpone NRC approval of the Study Plan and impact the schedule for drilling the first SD drill 

hole. Numerous other testing activities also depend upon samples from the SD drilling program.  

Project and/or HO action may be required to facilitate final resolution of any remaining issues.  

1.2.3.2.2.2.2 THREE-DIMENSIONAL ROCK CHARACTERISTICS MODELS 

Status Report on Ongoing Activities 

Development activities using the Lynx Geotechnical Modeling System are continuing, although 

slowly. A software upgrade from Lynx Geosystems has been received and installed successfuily. A 

major upgrade under the beta-test site agreement will be forthcoming later this year. Down-hole 

deviation survey data from existing drill holes has been loaded successfully, and major unit contacts 

from these holes are being prepared for input. Digital geophysical log 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 will continue. USGS personnel will 

visit SNL during April; information from surface stratigrapnic studies will be incorporated into the Lynx 

system. (SCP Activity 8.3.1.4.3.2.1) 

1.2.3.2.7.1.1 LABORATORY THERMAL PROPERTIES 

Status Reoort on Ongoing Activities 

Experiments to investigate dehydration anomalies observed in welded tuff at temperatures above 

160 * C have been initiated. (SCP Activity 8.3.1.15.1.1.1) 

Calibration of instrumentation and verification of testing prerequisites for thermal conductivity 

scoping studies continues. (SOP Activity 8.3.1.15.1.1.3) 

Maior Activities Uocomina Next Three Months 

The scoping study on the effects of saturation on thermal conductivity will begin in Aprnl. (SCP 
Activity 8.3.1.15.1.1.3) 

A quality assurance (OA) audit of Holometrix is planned for late April.  

Other Items to Reoort 

A seminar on the use of the new Environmental Scanning Electron Microscope (ESEM) at the 

,.A%*WA~Ut*e9rsftyof New Mexico was attended by C. Chocas (SNL) and J. Connolly (UNM) on March 12, 
1992.  

1.2.3.2.7.1.2 LABORATORY THERMAL EXPANSION TESTING 

Status Reoort on Ongoing Activities 

SAND88-1581, "Linear-Thermal-Expansior Data for Tuffs from the Unsaturated Zone at Yucca 

Mountain, Nevada," is being prepared for niatagensent review. 1SCP Activity 8.3.1.15.1.2.1) 

"investigations to stabilize the drift in the linear variable dilatometer transformer (LVDT) output during 

soak times continue. (SCP Activity 8.3.1.15.1.2. 1) 

Maior 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 will be initiated. (SCP 
Activity 8.3.1.15.1.2.1) 

1.2.3.2.7.1.3 LABORATORY DETERMINATION OF MECHANICAL PROPERTIES OF 
INTACT ROCK 

Status Reoort on Ongoing Activities 

A study involving high-temperature experiments at creep and low strain rate conditions is being 

conducted at New England Research. Inc. (NER1. The data from a senes of six experiments run at a 
nominal axial strain rate of 109 s- are being analyzed and a SAND report presenting the data is being 

12
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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 experiments in April. (SCP Activity 8.3.1.15.1.3.2) 

R. Price (SNL) is a member of the American Society for Testing and Materials/lnstitute for Standards 

Research (ASTM/ISR) Steering Committee for the Interlaboratory Testing Program for Rock 

Properties. The testing portion of Phase I has been completed, with a total of nine government.  

private, and academic laboratories participating. The committee is now in the process of writing and 

revising the report of the data from Phase I and is planning the testing for Phase II. R. Price nas 

revised the Phase II protocols for the participating labs. (No SCP Activity) 

SAND92-0223A, "The Influence of Strain Rate and Sample Inhomogeneity on the Moduli and 

Strength of Topopah Spring Member Tuff., by R. Price (SNL), R. Martin. P. Boyd, and J. Noel (NER).  

was accepted for presentation at the American Geophysical Union (AGU) Spnng 1992 meeting. (SCP 
Activity 8.3.1.15.1.3.2) 

Maior Activities Upcomino 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 confining pressure of 5 MPa. and a constant differential 

stress of 80 MPa. Initially, the experiments will be performed at room temperature and then at 250 * C.  

Each test will 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 10.9 s-T 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) 

A report 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) 

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) 

1.2.3.2.7.1.4 LABORATORY DETERMINATION OF THE MECHANICAL PROPERTIES 

OF FRACTURES 

Status Reoort on Ongoing Activities 

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 quantify the roughness of each surface, 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 simulation of the frictional shear strength of 

rock joints. Simulations using this code will allow some physical insight into empirically derived
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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 (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) 

Maior Activities U coming Nt.,t Three Months 

A journal article summarizing the topography data collected 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) 

1.2.3.2.8.3.3 GROUND MOTION FROM REGIONAL EARTHQUAKES AND 
UNDERGROUND NUCLEAR EXPLOSIONS 

Status Report on Ongoing Activities 

Comments have been received on Study Plan 8.3.17.3.3.2 (Select or develop empirical models for 
•.:: • .... .ground motion from underground nuclear explosions) andl responses have been initiated. 

Major Activities Upcoming Next Three Months 
Responses to comments on Study Plan 8.3.17.3.3.2 (Select or develop empirical models for ground motion from underground nuclear explosions) will be completed and transmitted to the Project 
Office.  

1.2.3.2.8.4.2 LOCATION AND RECENCY OF FAULTING NEAR PROPSPECTIVE 

SURFACE FACILITIES 

Maior Accomplishments 

Excavation of soil pits began within Midway Valley to the east of Exile Hills.  

Sionificant Meetin(gs Attended 

Results of survival mapping were presented during a poster session at the West Management '92 Conference in Tucson. AZ on March 4, 1992.  

Status Report on Ongoing Activities 

" Vork is proceeding on a report for the USGS on Trench AiBR-3, which was excavated last sui,;mer in Midway Va:ley.  

Major Activities Upcoming Next Three Months 

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 CLIMATEIENVIRONMENTS 

Status Reoort on Onaoina Activities 

Planning was completed for a multiyear regional climate run for the western U.S. with the model 

driven by the output from a Community Climate Model (CCM) simulation at finer resolution (T42. 2.8 

degrees latitude by 2.8 degrees longitude). This run is part of Phase 11 validation 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 I 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.  

Maior Activities Upcoming Next Three Months 
.  

The review of the Phase I report. *Toward the Simulation of Possible FLuure Climate Scenarios Over 

the Southern 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 for the repository; to obtain the necessary 

geoengineering data through laboratory and field tests; and to identify repository operation. closure.  

and decommissioning requirements.  

1.2.4.1.1 REPOSITORY MANAGEMENT AND INTEGRATION 

Sionificant 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. SNL staff benefited greatly from the interchange. A letter report on the 

interchange was forwarded to DOE/HQ.  

Maior Activities Upcomina Next Three Months 

Significant staff and management effort will be required to support the upcoming revision of the 

Planning and Control System (PACS) (Mission 2001) and to support the Independent Cost Estimate 

(ICE) Team audit.  

Other Items to Reoort 

Two meetings between the M&O repository design staff and SNL staff have been scheduled for April.  

The agendas for these meetings include discussions of orevious design efforts managed by SNL and 

other repository design issues that need to be resolved during advanced conceptual design (ACID).  

1.2.4.2.1.1.1 EXCAVATION INVESTIGATIONS 

"No activity u., report this period.  

1.2.4.2.1.1.2 IN SITU THERMOMECHANICAL PROPERTIES 

Sionificant Meetinas Attended 

L Costin, J. Pott. and 0. Holcomb attended a joint SNL'AECL Rock Mechanics meeting cn March 11 

and 12. 1992 in Pinawa, Manitoba. Canada.  

Status Reoort on Ongoing Activities 

Background material is being researched as a first step in the design of test instrumentation that will 
operate in the hot thermal environment proposed for the in situ thermomechanical experiments.  
(SCP Activity 8.3.1.15.1.6) 

-•;• ....



MARCH 1992 N 

1.2.4.2.1.1.3 IN SITU MECHANICAL PROPERTIES 

No activity to report this month 

1.2.4.2.1.1.4 IN SITU DESIGN VERIFICATION 

Status Reoort on Onaoing Activities 

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 

Status Report on Ongoing Activities 

Work on Design Investigation Memo (DIM) 260, "Rock Mass Property Assessment-I, 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. Usi;,g this 

and other information, rock quality designations (RODs) for each unit were developed. The work is 

now documented in draft SAND92-0449, "Fracture Analysis and ROD Estimation for the Yucca 

Mountain Site Characterization Project," by M. Lin and M. Hardy (Agapito & Associates) and S. Bauer 

(SNL). The report is currently in peer review.  

Work on DIM 261, "Rock Mass Property Assessment-Il, Rock Mass Modulus. Strength, Etc..* 

••'•A-Coftinufd.- 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 outuJt 

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 S ýe 

'Characterization Project," by M. Un and M. Hardy (Agapito & Associates) and S. Bauer (SNL). A drý I 

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 CA requirements.  

Work continued on a series of laboratory experiments with results intended for use in evaluating and 

validating the joint models. The initial ex;c m3nts us3 a stack of plates of Lexan with a centrally 

located hole. The plates are being loaded 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.  

Maior Activities Upcoming Next Three Months 

SAND91-1982C, 'Fault 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 Nuclear 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 from the DOE, 

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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1.2.4.2.3.1 CERTIFICATION OF DESIGN METHODS 

Status Reoort on Ongoina Activities 

An important component of the Project involves the development of constitutive models capable of 
analyzing the responses of jointed rock mrses, which is a representative geologic feature of the 
potential waste repository site at Yucca M( untain, NV. Current compliant joint models represent 
state-of-the-art analysis capabilities. These rrn'els were incorporated into computationally efficient 
computer codes providing a unique capability c: simulation of large-scale field problems. Efforts to 
improve both the capability and efficiency of tht, 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 completed and the results are currently 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 held in 
early summer.  

Work continued at SNL and Geo Logic Inc. to continue preliminary work to develop a 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.  

SAND587-1305. "JAC-3D, A Three-Dimensional Finite Element Computer Program for the Non-Linear 
S---.Quasi-Static Response of Solids with the Conjugate Gradient Method," by J. Biffle .(SNL, 1425).  

completed management review and is being readied for Project Of;ice review.  

1.2.4.2.3.2 DESIGN ANALYSIS 

Status:Reoort on Ongoing Activities 

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 

Status Reoort on Ongoing Activities 

Work continued in the development of the field test definitions report. The efforts conicentrated on 
defining the surface backfill and seepage control tests. defining hydrologics and geophysical 
"techniques to characterize rock, and completion of a draft of the report.  
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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 
licensing, 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 Polici Act 
" (WPA) of 1982.  

1.2.5.1 MANAGEMENT AND INTEGRATION 

Status Report on Onaoina 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 

Sionificant Mee~inas Attended 

Staff attended the NWTRB meeting in Arlington, VA on March 10 and 11, 1992 and the NRC meting in 
Albuquerque, NM on March 17 and 18. 1%92.  

Stiau Report on Ongoina Activities 

Work is underway to provide required support for the April meetings with the NWTRB, the Advisory 
Committee on Nuclear Waste (ACNW), and the NRC.

Major Activities Upcoming Next Three Months 

SNL staff will support and attend the following meetings:

April 6 - 8 
April 23 and 24 
April 28 and 29 
May 11 
May 13 
May 19 
May 26 and 27 
May 27 
May 27 
May 28 and 29 
June 3 
June 25 and 26

NWRTB Meeting in Dallas, TX 
ACNW Meeting in Bethesda. MD 
NRC Meeting in Albuquerque, NM 
NWTRB Meeting in Hanford, WA 
NWTRB Meeting in Idaho Falls, ID 
NRC Meting in Rockville, MD 
ACNW Meeting in Bethesda, MD 
NRC Meeting in Rockville. MD 
ACNW Meeting in Bethesda, MD 
ACNW Meeting in Bethesda, MD 
NRC Meeting in Rockville, MD 
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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1.2.5.2.5 STUDY PLAN COORDINATION 

Major Accomolishments 

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) 

Maior Activities Upcoming Next Three Months 

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, YMPO, and HO 

personnel. The review comments were received on October 3, 1990 and will be responded ,o whin 

the next two months. (SCP Activity 8.3.1.4.3.1.1) 

1.2.5.2.6 SEMI-ANNUAL PROGRESS REPORTS 

Status Report on Ongoing Activities 

A meeting was held on March 20, 1992 to begin the preparation of the Semi-Annual Progress Report.  

Mpior Activities Upcoming Next Three Months 

The Semi-Annual Progress Report for October 1. 1991 through March 31, 1992 will be prepared and 

submitted to the Project Office by April 6, 1992.
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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, if any, tests 
SNL should field during the construction of the North Ramp TBM Launch chamber. -Sample 
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 to schedule, budget, perform. control.  

coordinate, and report Project management. Project control, and quality assurance work. This 

includes identifying and defining interfaces among Project elements and integrating those elements.  

1.2.9.1.1 MANAGEMENT 

Significant Meetings Attended 

Staff attended the first meeting of the YMP Information Resources Management Council in Las 

Vegas, NV on March 25. 1992.  

Status Reoort on Onaoino Activities 

Work continued on updating the proDerty database. Staff was trained in requirements regarding 

property procured with Nuclear Waste Funds.  

Management 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).  

Major Activities Upcoming Next Three Months 

• .- Technical p0bI h"l staff WiN meet with Project Office Central Records Facility (CRF) staff In April to 

discuss Records Information System (RIS) problems and receive training.  

The close out of the DOE/YMP Property Audit will be conducted and audit observations 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 all SNL staff supporting the YMP.  

1.2.9.1.4 RECORDS MANAGEMENT 

Maior Accomolishments 

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.  

Significant Meetings Attended 

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 (T&MSS) 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.  

""tatus Reoort on Ongoing Activities 

Record source training was provided to SNL YMP staff. Development of supplemental modules for 

the on-the-iob (OJT) program for LRC staff continued. Sorting of backlog records related to the Site 

Characterization Project (SCP) was initiated. Indexing of photos for the Nevada Test Site (NTS) 
Photos Database continued.
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Major Activities Uocomin Next Thrpe Months 

QAIPs 17-1 and 17-3 will be issued.  

-1.2.9.1.5 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT (YMP) SUPPORT 

FOR THE TRAINING MISSION 

S-atus Regort on Ongoing Activities 

-The new training program, Training for Optimal Performance by Staff (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 (JET) component of TOPS.  

The Computational and Visualization Environment (CaVE) users' survey has been completed and thi.  

results are being compiled. These results will be analyzed and training wil be developed and 

,implemented based on same.  

...... Maior Activities Upcomina 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 attend the Project Office's "Train the Trainer" five

day class in Las Vegas, NV on April 20 through 24. 1992.  

.--_Staff will participate in the Training Coordinators meeting, which is currently expected to be held in 

Washington, DC in May.  

A revised proposal foi .ne development and implementation of JET will be prepared and presented to 

the TPO in mid-May.  

1.2.9.2 PROJECT CONTROL 

Significant Meetings Attended 

The YMP Project Control Steering Committee (PCSCI met in Albuquerque. NM on March 20. 1992.  

Discussions were held on the upcoming ICE Team visits from DOE, HO and the Mission 2001 effort 

planned by the M&O.  

Status Regort on Ongoing Activities 

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 software, with completion and installation 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 the 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.  

Maior Activities Upcoming Next Three Months 

Replanning for FY93 - FY01 is expected to start on April 6, 1992.  

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 OUAUTY ASSURANCE PROGRAM 

Status Report on Ongoing Activities 

The OA 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. 0AIPs 15-1 (Nonconformance Control 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 OA Department 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. Additionally, the 

proposed actions were completed and objective evidence thereof submitted to the Yucca Mountain 
GA Division.  

Maior Activities Uocoming Next Three Months 

GA program 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 CA matrix.  

An internal surveillance of software code development (specific to WBS 1.2.1.4.9 activit;-1 is 
ýcheduled.  

The SNL internal audit tentatively scheduled for late May or early June 1992 will focus on the 

implementation of CA controls applicable to ongoing significant technical activity.  

Other Items to Report 

Work was completed within the SNL NWRT CA organization to identify the impact of the transition to 

a revised work breakdown structure (WBS) system.  

J. V. Voigt (MACTEC) is scheduled to present a poster session at the April 1992 IHLRWM conference.  
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APPENDIX A: TECHNICAL DATA BASE INPUT 

1. CANDIDATE DATA FOR THE TECHNICAL DATA BASE 

Participant Descriotion of Data 

SNL "Uniaxial and Triaxial Compression Test Series on Calico Hills Tuff," 
SAND82-1314, R. H. Price.  

SNL "Uniaxial and Triaxial Compression Test Series on Topopah Spring 
Tuff." SAND82-1723, R. H. Price.  

SNL "Uniaxiat Compression Test Series on Topopah Spring Tuff from USW 
GU-2, Yucca Mountain. Southern Nevada," SAND83-1646, R. 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. DATA FORMALLY SUBMITTED TO THE TECHNICAL DATA BASE

Description of Data 

"Strontium Isotopes in Carbonate 
Deposits at Crater Flat. Nevada," from 
the High Level Radioactive Waste 
Management Proceedings of the 
Second International Conference.  

"Assessing the Natural Performance 
of FelsicTuffs 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.  

"Distribution of Rubidium, Strontium 
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.

SNL Data Auth. No.  

Not applicable 

Not applicable 

Not applicable

3. DATA FORMALLY ENTERED INTO THE TECHNICAL DATA BASE

Description of Data 

Drill hole mineralogy data 
Drill hole and surface sample 
mineralogy data. Surface sample 
location and description 
Surface sample mineralogy data 
Drill hole mineralogy data 
Solubility of radionuclide data 
Drill hole mineralogy data 
Surface sampie mineralogy data

SNL Data Auth. No.  

DA0045 

DA0068 
DA01 26 
DA0128 

DAO155 and DA0159 
DA0156 
DA0162
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Participant 

USGS

USGS

USGS

ParticiUan 

USGS 

USGS 

USGS 
USGS 
LLNL 
LGNL 
USGS
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APPENDIX B: REFERENCE INFORMATION BASE 

1. REFERENCE INFORMATION BASE (RIB) CHANGE REQUESTS SUBMITTED'

R!BCR 

None.

Subiect Participant

2. INFORMATION BEING PROCESSED AS RIB CHANGE 
CONSIDERATION AS INPUT TO THE RIB* 

RIBCR

Calcite-Silica Vein Deposits 
Volcanic Features 
Spent Fuel Vertical Emplacement 
Spent Fuel Horizontal Emplacement 
Geomorphic Processes 
Estimated Water Usage 
Physiographic Divisions 
Tectonic Geomorphology 
Mechanical Excavation 
Thermal/Mechanical Cross Sections 
Existing Roads 
Hydrogeologic Zones 
Potential Transportation Routes
Material Specifications - Surface 
Regional Seismic History 
UNE Seismicity 
Rock Mass and 0 Ratings 
Water Application Movement 
Thermal/Mechanical Surfaces 
Topographic Maps

DEVELOPMENT FILES FOR 

Status

Submitted to CCB 
Review 
Cancelled 
Cancelled 
Cancelled 
Review Complete 
Cancelled 
Cancelled 
Cancelled 
Submitted to CCB 
Cancelled 
Submitted to CCB 
Review Complete 
Cancelled 
Submitted to CCB 
Submitted to CCB 
Cancelled 
Under Development 
Review 
Review Complete

3. INFORMATION ENTERED INTO THE RIB 

None.

*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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CR58 
CR60 
CR61 
CR62 
CR63 
CR64 
CR65 
CR66 
CR67 
CR68 
CR70 
CR71 
CR72 
CR75 
CR76 
CR77 
CR80 
CR81 
CR82
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IN RIPLY %CTKR TO:

I- 327329 3 2 _9 

United States Department of the Interior AMRKA-ý 

GEOLOGICAL SURVEY 
BOX 25046 M.S 5'7 

DENVER FEDERAL CENTER 
DENVER, COLORADO 02-25

May 11, 1992 WBS: 1.2.9.1.1 
CA: N/A

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.  
questions or comments, please contact Raye Ritchev at FTS 776-0

1992. if you nave any
517.

Attachment 

00, RV ZE Oi 81 Li

Sincerely, 

Larry R. Hayes 

Technical Project Officer 
Yucca Mountain Project Branch 
U.S. Geological Survey 

)... -. A 
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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 
0. Gillies, USGS/Denver 
R. Herbst, LANL/Los Alamos 
V. lorii, DOE/Las Vegas 
W. Clark, LLNL/Livermore 
R. Pritchett, REECo/Las Vegas 
R. Ritchey, USGS/Denver 
E. Roseboom, USGS/Reston 
J. Shaler, SAIC/Golden 
N. Trask, USGS/Reston 
YMP-USGS Local Records Center 1. 1.02 

LRH/RER/mt 
059204



Departmcnt of the Interior 
Unitcd States Gcological Survcy 

YUCCA MOUNTAIN PROJECT 

,1, nthly Highiights and Status Report 
MARCH 1992

DISCLAIMER 
.  

Quality Assurance checks on data contained in this report have been performed only to determine that the tl 

data have been obtained and documented properly. Any information is preliminary and subject to change as 

further analyses are performed. This report has not been reviewed for conformity with U.S. Geological 

Survey technical and editorial standards and stratigraphic nomenclature. Company names are for descriptive 

purposes only and do not constitute endorsement by the U.S. Geological Survey.  
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1.2.1 SYSTEMS

OBJE£CTI VE 
To integrate systems wi'h the Gcoiozc Rcpositor'y Procram and to describc the YMP \Mincd GcoiOic 
Disposal System (MGDS); and to cval,.aLe the performarnce of :" nalurai. an•nccd arnce, and:-, 

systems for meeting regulatory standards.  

WBS 1,2,1 Technical Data Base Mana•zrnt 

OBJECTTVI 

To manage, maintain, and accumulate technical data and information produced b- :;; ".....,.  
design development, and performance assessment activitiCs for the .roct.  

WBS 1.2,1.3.5 Technicjl Data Base Innut 
Principal Investigator - L. Haves 

OBJECTTVE 
To provide the hardware, software. pcrsonnel, and procedures needed to provide daza tc tn" [cchni'.n base.  

ACT1INTIES AND ACCONIPLISHMIENTS 
The Participant Data Archives (PDA) accepted 22 t:czhnical data ionrma':r. >arns , SCP 
activities q.3.1.2.2.3.1,.. &.l....1.3, 8.3.1.5.2. .3. " ... 7.2-, and one for ".VBS :ea e 
Environmental Monitoring Plan.  

The PDA has acquired all missing develocorder f-ims from the ear'hquake center. An audiz and 
"inventory was conducted at the Security Archives storage facility to compicte the rc'-amping of the 
dcvelocorder data base.  

'W ES P ' .4.  

QBJECTIVE 
To conduct investigations and develop mathematical modeis examining the performanc: of :n. NIG,.DS in the 
preclosure and postclosure phases; to verify, vahidate. benchmark, and document codes for assessing :he 
performance of the overall waste isolation system; and to anaiv7ze the performance of the total system and 
subsystems.  

WBSJB 1.2.1.4 4 Site Performance Assessment 

To integrate physical process submodels and data into compuwationai models for nrzdcloir. ,f performance 
of the site (including uncertainties); and ass=es whether tne site AIL meet requarernents for grourd-W3a1er 
travel time in 10 CFR 60.113(a) (2). (SCP Sections S.2-2 and S .e 

",,. 1,2.1 4 .2 Favorable and Adv:r.c Condiin_5 

Principal Investigator - A. F'unt 

OBJECTIVE 
To assess site performance characteristics under the fa.oratie and adverse condtionrs lised in CFR 
00.I22; and assess engineered barrier system tEBS) pcrfrmanc: ctarac:e:istics under the potentia'iO adverse 
conditions in 10 CFR 60.1'.2 which refers to impacts on EBS p r:7rrnance. SCP Section $5..5 "



ACTiNITIES AND ACCONIPLISHMENTS

Technical Activitic 
3GPA006 Test new neutron calibration in 1-D model 

Moisture retention curves arc currently being developed on many samples rcpresenting all 
of the lithologic units present in USW UZN-55. The data will be used ror input into the 1
D model. Additional rock properties arc still underway. Several of the N-55 core arc bcing 
oven dried at temperatures ranging from 20(W C - 80(T C to determine the appropriate 
temperature to remove all hydrogen from the rock raatrix. Preliminary results suggest that 
this will improve the neutron probe calibration. AU core from N-55 will be dried at high 
temperature to determine the final calibration to use for the model.  

3GP1A002 Develop analytical solution to model imbibition 
The computer program using the analytical solution for determining sorptiviry via inverse 
modeling was run utilizing the measured sorptivity on the Shardy Base horizontal transect 
samples and the composite transect samp!es. Some success was achieved, but it was 
apparent that additional work is necessary to predict the high jjn the low permeabilities.  
Moisture retention curves were run on Shardy Base and composite sampies, and "ii be 
used for model validation of Brooks and Corey functions.  

3GPA007 Sensitivity analysis model mesh size to 1-D infiltration 
This activity has begun by considering appropriate mesh sizes according to model 
specifications, along with the finalization of the neutron calibration for validation input.  

QualijX Assuranc 

Planning and Oricrations 

Variance;

WBS 1.2.1.4.6 Develonment and Validation of Fiow and Transvort Models 
Principal Investigator - 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-. 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 procedures.  

ACTI'%TrES AND ACCOMPLISHMENTS

Technical Activities 
3GVFOI Prepare for core heating experiment 

Particle density measurements using the py:nometer and imbibition measurements have 
been completed on all samples. An additional high temperature oven was obtained and 
calibrated for use with these samples. Statistical analyses have been run to divide the 
samples into groups for processing at different temperatures. All preparations for the 
experiment are complete.  

3GVFCO2 Heating experiment lab analyses 
Preparation of core and initial measurements are complete and the nectssar" equipment has

i=
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bccn obtained and calibrated to begin the hcating experiment.

3GVF005 Dcvclop method for thermal conduct and heat capacity 
The thcre. al probe design has bccn completed and tested in protot%'e expcrimcnts. An 
experimenJl protocol has been devcloped and tested for determining thermal conductivity 
and heat capacity of rock cores as a function of water content. Data logger programs and 
wiring panels have been constructed for a system to measure properties on six rock cores 
simultancously. Construction and calibration of a set of thermal probes is in progress. A 
computer program for reading data logger filcs and computing thermal properties was 
completed. The program permits interactive data interpretation and analysis.  

3GVF009 Continue development of 3-D borehole imbibition model 
A 3-D mesh has been constructed and coded for use with TOUGH. Preliminary 
simulations are unable to 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 •Y 
analysis in 3GVF010 (Analysis of MTL core data for model input) for the time being.  

3GVF014 Prepare technical report, horizontal variability of Shardy Base transect 
Analysis of data from the Shardy Base horizontal transect has been completed. Measured 
properties include: bulk density, porosity, saturated hydraulic conductivity, and sorptimity.  
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 
horizontal trends in bulk and hydraulic properties. Approximately 300 1-inch core 
specimens were colleIced in a series of 26 vertical transects arranged acros a horiz=otal 
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.  

3GVFOI.5 Finalize geostatistical software and text 
Chapter 3 of the textbook has been completed and work on chapter 4 is in progress. The 
geostatistics package has been completed. A computer programmer has been hired to 
perform diagnostic tests and to prepare a version of the software for user testing. The 
users manual is being written now. Test copies of the software will be distributed in May. ; 
Delays in the actual finish of this activity will not impact any other activities, because the 
computer package is finished and currently being used for prototype analysis.  

Quality AssurancL 

Planning and Onerati,-n 

3G'VFO15 Fialize geosiatistical software and tex: 
Delays in !his activtv will not unpact any other activities. The actual finish date will 
probably be delayed until mid-summer.



WBS 1.2.1 4.7 Supoorting Calculations fnr Pos.clnsure Pcrforrnance A.nalvcs 

Principal Investigator - A. Fint 

OBJECTIVE 
To provide documentation and results of calculations used in analyses of postclosure pcrformancc that 

support design efforts, contribute to the resolution of Issue 1.3, and indirectly support activitics carricd cut 

under otber performance assessment WBS elements.  

ACTIVMTIES AND ACCOMPLISHMENTS 

Technical Activities 
3GPCO02 Develop method to determine moisture retention-CX-2 

A welded core sample. 1.5 inches in diameter, was initially saturated and then evaporated to 
attain 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 successfully 
fit to the data. A sample cup was fabricated that has a smaller inside diaracter enabling the 
utilization of the many 1-inch core plugs collected from transects. The cup also has an 0
ring to see if there is any reduction in water loss from the instrument 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 
influence on the measured water potential.  

3GPCO04 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.  

Oualitv Asvurance 
3GPCOOI Develop calibration procedure, test CX-2 

Development of the calibration procedure ýs being revised based on new informa',ion or :ec 
CX-: 

Plannine and Oerations 

Variances



1'.3 SITE 

OBJECTIV 

To characterize Yucca Mountain and vicinity to identify and inchnically qualify a possible site for the 

construction and operation of a mined geologic repository for high-level radioac:ive wastc.  

I,9BS 1.2.3.1 Managgmcnn and 1nlreration 
Principal Investigator - L Ha•yes 

To manage and integrate the work performed within the site WVBS elements.  

M&I - Branch 0G3192B
Summary Account Manager - L. Ducret 

ACTIVITIES AND ACCOMPLISHMENTS 
R. Craig attended 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 5 and 
19; the YMPB staff meeting in Denver on March 16; a SOC meeting at the SMF March 3; a Tracer 
Injection System meeting March 17; and a meeting at the FOC with USBR personnel regarding 
soils, on March 4.  

R. Craig provided overviews of Yucca Mountain geology and 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 Management Review on March 2.  

M&I - Genloic Studies Proeram 0G3192G1 
Summary Account Manager - J. Stuckless 

ACTIVITIES AND ACCOMPLISHMENTS 
J. Stucidess continued work on MOAs with the Geologic Division with most time being spent on 
transfer of seismic network from GD to the University of Nevada, Reno.  

J. Stuckless continued work on the start up of GSP. C. Menges and W. Simonds were added to the 
staff.  

J. Stuckless presented a report on Trench 14 at the Waste Management 92 symposium poster 
session.  

M&l OA Imnlementation GSP 0G3192G2 
Summary Account Manager - J. Stuckless 

ACTIVITIES AND ACCOMPLISHMEsT•S 
The following preliminary draft technical procedures were prepared or changed as requested: 

GCP-14, R2 Extraction and Recovery of H20 From Calcite-Hosted Inclusion Fluids 
GP-39, RO Geophotogrammetric Mapping of Trench Walls - Field Work 
HP-114, RI Estimating Streamflow Discharge 
HP-126, R1 Extraction of Residual Water from Tuff Samples by Vacuum Distillation 
HP-169, RI Determination of Peak Discharge by the Slope-Area Method 
HP-221T, RO Monitoring the Well Water Level or Fluid Pressure Response to
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Underground Nuclear Explosions or Eartbquakcs 

HP-222T, RO Using a Small Draft Packer and Transducer to Measure Field 

Pressure in Wells 

HP.229, R1 Determination of Water Content and Physical Propcrtics for Laboratory 

Rock Samples 

HP-236T, RO Installation and Operation of PVC Strattle Packer String in Unaturatcd 

Zone Boreholes for Gas and Water Vapor Sampling 

HP-237T, RO Methods for Scaling Unsaturated Zone Borehole Core Samples to Preserve 

Moisture Content 

Final drafts of the following technical procedures were prepared and returned to the HIP for 

signatures:

HP-221T, RO 

HP-222T, RO 

HP-169, R1

Monitoring the Well Water Level or Fluid Pressure Response to 

Underground Nuclear Explosions or Earthquakes 

Using a Small Draft Packer and Transducer to Measure Fluid Pressure in 

Wells 

Determination of Peak Discharge by the Slope-Area Method

Within a two week period GP-39, RO, Geopbotogrammetric Mapping for Trench Walls-Field Work-, 

was prepared, processed through OA and technical reviews and submitted for controlled distribution 

in time for investigator J. Cot (GSP) to meet his field work deadline.  

A change request to modify the SCPB as a result of a need to move the seismic profiling task from, 

Study 8.3.1.17.43 to 83.1.4.2.1 was completed.  

A job package for SCP activity 8.3.1.5.2.1.5 was revised and approval was coordinated with the chief 

of the Nevada operation program and the YMPO.  

The GSP was assisted with responses to and/or remedial/inve3tigative actions for CAR-91-03, CAR 

91-05, CAR-91-07, CAR-92-05, 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 (DThs), 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 

tranusmited to the LRC.  

The GSP continued to be represented on a committee to revise procurement control and control of 

purchased materials, equipment and services. Data bases utilized by the GSP were reviewed and 

suggestions made to create a single relational data base.  

Several meetings and planning sessions to transfer the operation of the Southern Great Basin 

Seismic Network from the Branch of Geologic Risk Assessment to the University of Nevada, Reno 

were attended.  

= t .. el data information forms were prepared for SCP activity 83.1.5.2.1. 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 developed data.  

Records packages were prepared and submitted to the LRC for two approved Memoranda of 

Agreements, 'Borehole Geophysical Surveys at Yucca Mountain' and 'Facilities and Services, Branch • 

of Isotope Geology. Distribution was provided for the Isotope Geology memorandum.

6
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J. Whitney was assisted with the preparation of viewgraphs for his presentation at the EPRI 

Workshop on Earthquakcs and Tectonics held March 4-6 in Washington. D.C.  

The TPO office was assisted with the investigative and remedial actions for U'SGS-NCR-91-14 on 

missing qualification documents for study plans. Fiftecen G.P study plan files were examincd for 

records compliance. A study plan records package checklist was prcpared and submitted to the TPO 

OA advisor to assist in planning further actions.  

Configuration Control Committee (CCC) meetings were attended in Denver (March 5 and 1"7).  

Assistance was provided to numerous technical contacts for software in Menlo 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 OA officc.  

A review of configuration management change request and change directive for eight affected 

document notices (ADNs) was made. Final responses for the ADNs were returned to DOE/YMP.  

M&I - Hvdroloev Proram Management and Administration 0G3192Hl 

Summary Account Manager - D. Gillics 

ACTMTIES AND ACCOMPLISHMENIS 
All 60 USGS and LBL summary account schedules were statused as of the end of February using 

schedule-status and progress information provided by each 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 first-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 

scheduling accounts (SCP studies) in preparation for a meeting with the DOE-HO 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.  

M&I OA Implementation. Hydrolo•y 0G3192H'
Summary Account Manager - W. Causseaux 

ACTIVITIES AND ACCOMPLISHMENTS

S. Frans is currently processing 45 hydrologic procedures and scientific notebook plans.  

Seven approved technical procedure packages and five approved scientific notebook plan packages 

were submitted to SAIC by S. Frans.  

W. Causseaux met with G. Patterson, S. Boucher, and W. Rodman to discuss final changes in HP-

ALW
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="T and HP-=22 prior to submittai for rc•'ew and approval.  

W. Causscaux and J. Woclverton met with A. Flint and J. Z7emba to discuss the adequacy of YMP

USGS interfaces with REECo in using (A controls for the sample collection that is acceptablC to 

HIP.  

J. LaMonaca submitted the draft of OMP-3.04, R4 to the QA office on March 26 for rcTpinc and 

preparation for QMP-5.03 Management review.  

The HIP reviews of QMP-3.1.5, RO were completed by W. Causseaux, R. Luckey, J. Woolverton and 

G. Severson and submitted to the YMPB on March 17.  

W. Causseaux met with T. Chancy to discuss proposed changes in the draft rc,,ision of QMP-4.01, 

with specific reference to include management controls in the management procedure for 

procurement. The need for comment resolution for the draft of QMP-3.15, RO was also discussed.  

N. Karas (SAIC/Golden) met with W. Causseaux 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., RO. Issuance of this management procedure is important to the YMPB 

technical staffs to facilitate implementation of the YMPO QA grading process within the USGS

YMP.  

J LaMonaca initiated NCRs 92-1.3 and 92-14 pertaining to YMPB publications not complying with 

various requirements of OMP-3.04.  

D. Appel met with W. Causseaux and J. Woolverton to finalize the HIP proposed disposition for 

USGS-CAR-92-04 regarding QA deficiencies for Study Plan Activity 8-3.1.2.2.6.1 Gaseous Phase 

Circulation.

W. Causseaux 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. Causseaux and S. Frans met with J. Milisap of the YMPB administrative staff to review 

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. I 

D. AppeL W. Causseaux. and other HIP and YMPB personnel attended a meeting on March 3 to 

discuss the YMPO Audit-92-13 scheduled for six F-P study plan actMties during the period April 1

10. The purpose of the meeting was to finalize operational strategy and evaluate readiness for the 

audit.  

W. Causseaux 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. -r 

W. Causseaux visited the HIP Hydrologic Research Facility at the NTS to participate in USGS 

Audit-92-04 and to serve as HIP liaison for OA and management.  

W. Causseaux met with L Haves in Las Vegas to apprise him of the status of USGS Audit-92-04



that was in progress at the Hydrologic Research Facility at the %7S. Hayes and Causseaux mc1 with 

J. Ziemba and 1M. Mustard at the YMPB office in Las Vegas to receive a progress report on USGS 

Audit-92-02r 

HIP QA, management, and technical pcrsonncl attended the *How To Be Auditcd" scssion 

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. Chancy 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 3. Woolverton to finalize the HIP proposed disposition for 

USGS-C-AR-92-03 regarding the need for management agreements between HIP and non-USGS 

organizations.  

J. LaMonaca met with L Ducret and T. Chancy to discuss the proposed changes by the Branch to 

QMP-3.04, R4.  

I. 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. LaMonaca met with M. Murray (SAIC/Golden) to discuss new QMP-17.01 requirements on 

record package submittal.  

Seven published GSP abstract packages, three published HIP abstract packages, and three 

complete HIP publication packages were submitted to the LRC by J. LaMonaca.  

Comouter Operation & Data Management, Hvdrology 0G3192H3 
Summary Account Manager - C. Washington 

ACTIVITIES AND ACCOMPLISHMENTS 
NOVELL File Server 

An SMTP Gateway has been installed to address the need of a centralized E-mail delivery 

point. Most of HIP personnel receives E-mail on three different computers. Beginning 

April 6, 1992. E-mail from all of HIPs 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 u? transmission from the Parfet Building to Building 53, was installed 
on March 27.  

The T-1 Remote bridges, according to purchasing. will be ordered on April 6. 1992. The 

delivery date wil be approximately May 1, 1992. When the bridges are received, the Parfet: 

LAN will be taken down for approximately four hours for installation and testing. All 

concerned will be notified through Novells 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 IAN. All of the staff present were instructed in the use of same.  
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SAIC/Las Vegas has not installed the Class 'C address: thcrcfore, no more PCs can b 

added to the HRFs LAN.  

The FOC will be networked by SAIC/Las Vegas. At the present, a date has not been set.  

Scicntiflc Re~orts and Proelct Docum nts, H'droloev v G31Q2H4 

Summary Account Manager - T. Brady 

ACTIVITIES AND ACCOM PLISllM EN'IS 

HIP is currently processing 83 YMP-HIP scientific publication's, 57 YMP-GSP scicntific publications, 

eight YMP-LBL scientific publications, and 15 abstracts.  

The HIP review of the following reports and abstracts was completed by T. Bradyv -Seismic 

reflection profiling across Tertiary extensional structures in the eastern Amargosa Desert, 

southern Nevada. basin and range province, USA', by T. Brocher and M. Cart- 'Does 

localized recharge occur within the ground water flow system of Yucca Mountain, Nevada?, 

by J. Czarnecki; 'A hint of recharge at Franklin Lake playa, lnyo County, California'. by J.  

Czarnecki, D. Ronen, M. Margaritz, and L. Kroitoru; 'Application of imbibition experiments 

to the evaluation of measurement scale in welded and nonwelded tuffr, by A. Flint. L. Flint 

and K. Richards; 'Isotopic studies of fracture coatings at Yucca Mountain', by B. Marshall, 

1. Whelan, Z. Peterman, K. Futa, S. Mahan, and J. Stuckless; 'Strontium isotopic 

composition of the Ash Meadows ground-water systems, southern Nevada', by Z- Peter-man, 

1. Stuckless, S. Mahan, B. Marshall. E. Gutentag. and J. Downeyr abstract, *Results from 
-1991 wildcat wells near Yucca Mountain, Nevada', by A. Harris, J. Repctski, 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, borne 36C1, and stable 

isotope approaches', by B. Liu, S. Hoines, and F Phillips; and abstract, *Constraints on 

extensional fault geometries in eastern Railroad Valley, Nevada, based on seismic reflection 

and gravity data', by 1. Grow, H. Blank. Jr., C. Potter, and J. Miller.  

The HIP review of study plan 8.3.1.5.2.1. R2 - Characterization of the Yucca Mountain Quaternary 

Regional Hydrology, was completed by T. Brady and the final HIP version was transmitted to 

YMPO on March 31.  

Study Plan 8.3.1.23.2 - Saturated-zone hydrochemistry, by W. Steinkampf was approved by 

DOE on March 11.  

A change request to the SCPB was completed by HIP for SP-8.3.1.2.3.1 - Site Saturated-Zone 

Ground-Water Flow for the addition of a new well in the c-hole complex, and transmitted to YMPO 

March 31.  

The HIP review of other participant study plan 8.3.1.2.2.2. was completed and forwarded to the 

Project Office on March 18.  

'he HIP review of other participant study plan 83..15.1.4, was completed and forwarded to the 

Project Office on March 20.  

The HIP author responses to rMPO review comments on draft SP-83.1.Z33 - Site Saturated-Zone 

Hydrologic System Synthesis and Modeling were compieted by E. Ervin and the proposed revised 

texi was transmitted to YMPO reviewers bv S. Keller (SAIC/Golden) on March 31.  

Tbe HIP author responses to YMPO review comments of draft SP-8.3.1.51.2- Effects of Future

1'�� A.,



Climate on Hydrolog,' were completed by 3. Downey and K. KoLmn and 'he proposcd rcviscd tcxi .;.as 

transmitted to YMPO reviewers by S. Kelicr on March 16.  

Technical Data Base Manafemen!. Hvdroioev QC3102H5 

Summary Account Manager - N. Stuthmann 

ACTIVITIES AND ACCOMPLISH MEN-TS 

Routine jobs were performed throughout the month, mcluding the rctricval of the OW data from the 

WRD National Water Laboratory, entering these data into the HIP NI,'S data base and the cicanup 

of the Satellite Transmission of data (SATIN) maintenance logs and directories. Backup of the 

NWIS data base was performed and the backup tape sent to the Local Records Center 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 Stuthmann also had a meeting with A.  

Flint to learn more about the various typ of data he is collecing. Flint gave a very good review of 

his activities. Now the data management unit must see that the necessary data can be stored either 

in the present NWIS-I data base or the new version presently being written.  

Much of B. Kerans time this month has been spent in setting up and learning about the operation of 

the data general workstation. This also includes the use of the Inress data package.  

W. Oatfield has completed a memo to be sent to Nevada concerning the question Nevada had on 

past data in the Amdahl WATSTORE system. He has also prepared a first draft on establishing 

unique identification of field sites.  

WBS 1.2.3.2 Geolo.  

Principal Investigator - J. Stuckless 

OBJECTIvE 
To conduct geologic investigations to evaluate the suitabilir, of the surface and subsurface environmen" for 

siting a nuclear waste repository.  

WBS 1,2.3.2.2 Rock Characteristis 

To desaibe present and expected rock characteristics of the Yucca Mountain site and to develop a three

dimensional model of rock characteristics. (SCP Section 8-3.1.4) .4 

WBS 1.2.3.2.2.1 Geoloeic Framework of the Yucca Mountain Site 

To conduct field studies, including surface and subsurface geophysical surveys and geologic mapping on the 

surface and in the exploratory shaft facility to characterize the geologic framework of the Yucca Mountain 

site. (SCP Investigation 8.3.1.4.2) 

. . .



WBS Vertical and Lateral Distribution of Stratig'a-hic I 'nit' %thin the Site Arca 

Principal Investigator - R. Spenglcr 

To determine the vertical and lateral variability and cmplaccment history of stratigraphic unts and 

lithostratigraphic subunits within the Yucca Mountain site area. (SCP Study 8.3.1.4.2.1) 

SCP 8.3.1.4.2.11 Surface and subsurface stratigra3hic .tudicý of thc host rock and surroyunding unmti 

Summary Account Manager - C. Hunter 

ACTIVITIES AND ACCOMPLISHMENTS 

Technical Activities 
3GGUO02A Geochemical isotopic sampling and analysis, phase 1 

Z- Peterman spent two days in the YMP core library in Nevada with R. Spcngler sampling 

cuttings from JF-3 and core from 3-13. 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.  

3GGUO10A Compilation of eidsting boreholes, lithologic logs (WT) 

The start on this activity has been deferred again due to the section chiefs involvement in 

detailed budget planning and in rcsponding to DOE and M&O concerns on the 

Independent Cost Estimate (ICE). While the formal process to fill a vacancy in the rock 

characteristics section continues, a new subcontractor employee has been added and 

dedicated to rock characteristics activities. Orientation and training activities have begun.  

There is no milestone impact at this time.  

Oualirv Assurance 
3GGU002A Geochcmical 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, R.3) 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 old Nuclear Data Systems 

operating platform to the new PC-based system following catastrophic failure of the old 

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 on March 4.  

Pianniny and O01rations 
3GGUO02A Geochemical isotopic sampling and analysis, phase 1 

B. Marshall recalibrated the pulse processor on the energy-dispersive XRF instrument in 

order to fix a minor problem which became apparent when analyzing low-Rb samples.  

3. Paces continued review of an outside manuscript (submitted to Geochimica e.  

Cosmocnimica Acia) on actinide element mobility in fractures at the Canadian radioactive 
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waste repository site.

Variancef 
3GGU12AA Write criteria icters G-5 

The criteria package has not been started.  
Cause: Scheduling of drillhole G-5 has slipped to FY93.  

Impact: There may be indcterminate impact, but the slippage of the drilling schedulc shouid 

provide necessary flcxibility.  
Corrective action: the criteria letter will be written whcn schcdule spccifics arc availabic.  

Work Performed but not in Direct Sut~nort of the Schcdulcd Tasks 

C. Hunter attended the Water Resources Division short course 'Isotope Hydrology" at the National 

Training Center in Denver. Purpose of the training was to enhance interaction of the petrographic 

group in rock characteristics with the isotope support group, with particular attention to the possible 

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 problems and a course critique. (160 hours) 

SCP 8.3.1.4.2.1.2 Surface-based neophvsical survevy 0G3221B2 

Summary Account Manager - C. Hunter 

ACTIVITIES AND ACCOMPLISHMENTS I 

Technical Activiiies 
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 gravnvl 

anomaly of approximately 2 Mgal, however, is associated with the Paintbrush Fault just west 

of Forrymile Wash, suggesting that the gravity method could provide an effective 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., L9, G-aviry and magnetic data of 

Fortymile Wash, Nevada Test Site, Nevada: U.S. Geological Survey Open-Fde 
Report 92-=n, 36p. [DOE.  

3GT0O05J Write seismic contract 
This task is 90% complete. The Request for Proposal documents have been revised in 

response to the contract section concerns, but delays in contract administration continue.  

The announcement of the forthcoming request for proposals has been published, but vendor 

response is still stymied by incomplete processing in the contract section office. The rock 

characteristics section office continues to work with the contract administrator to complete 

the RFP work. Concerns relative to the RFP from DOE resulting in 66 comments on the 

original proposal have been answered, with responses approved by L. Hayes (Chief. YMPB).  

and submitted to DOE..  

3GGU2'2 Submit status of regional geophysical for review 

Compilation of previously collected data continues under this review of regional geophysics.
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The review wil be used to refine the planning and sclection of procedures and colocction 

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 bccn contacted to answcr revicw 

comments and to submit revised chapters to H. Oliver, with a May 1. 1992, dcadlinc.  

3GGU250 Collect and reduce magnctics/gravity in Yucca Wash 

This activity to collect magnetic and gravity data in investigations to support inlerpretation 

of the seismic lines to be run in Yucca Wash is awaiting approval of the study plan by the 

NRC. Planning for fieldwork has begun, but there is no allowable start for fieldwork until 

the MOA is approved. The signed MOA has now received Reston approval. Data from, 

this activity will be used to target thc location for proposed corehole USW G-5 and will also 

provide constraints on the interpretation of regional variation in the stratigraphic 

relationships at Yucca Mountain. There is no milestone impact at thls time.  

qOuality Assurance 
3GGU220 QA Documentation of software 

Activity to complete OA documentation of data reduction software for gravity and magnetic 

studies continues, with nine programs earmarked for OA 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. -" 

Planniny and O erations
3GGF223 Study plan approval .  

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 

resolution of review comments and was submitted to DOE for verification of rceisions and 

final approval in February 1992. The verification review is awaiting final signature, record 

center submission, and release to the NRC.  

-~- Variance" 
-- .Several of the activities in this account are behind schedule, largely due to delay in approval of the 

governing study plan.  

7- OGt2 A documentatio 

OA activities for software arc underway. There should be no impact, -and corrective action~ 

will involve completion of documents required by the configuration committee.  

3GT0O05J Write seismic contract 
The contract for seismic lines is incomplete.  
Cause: Delay in the seismic contract stems from DOE and support contractor technical 4 

concerns, delays in the contract offic, and lag in approval of the SCbaseline rewrites,":;'J 

which influence approval of the study plan.  

impact:~ Failure to run seismic lines wili interfere with the process to locate proposed 
drillhole G-5.  
Corrective action: SCPB rewrites have been submitted to DOE. Delays in the contract 

administration group have been addresed, and the progress of the contract documents"V 
continues to be monitored and assisted. Responses to the DOE technical concerns have 

"been completed, approved by the TPO, and submitted. The responses will be included in 

the revised request for proposals.  
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Work Ptrformcd but not in Direct Su~rnet of the, Schtduled Ta45-ks 
The ,Mcmoranda of Agreement for seismic reflection studies and for gravity and magnetic work were 

COMPILced by thc scction chicf and principal investigators. The scismic reficction NMOA bas bcen 

signcd and funds approved. During this reportIng period, the MOA for gravity and magnetic studies 

was signed in Reston.  

,:The manuscript 'Scismic rcflcction profiling across Tertiary extensional structures in the eastcrn 

~Arargosa Dcscfl, southcrn Ncvada Basin and Range Prov-ince, United States,* by T. Brochcr !t 31, 

his r ,eceived approval of the Director and was scnt to DOE approximately March 15 and to the 
Geological Society of America for publication. The OA data record packages have been submitted 
to the local record center. Reviews of the paper have been received %kith very favorable comnments; 
significant time has been spent on re-vision of the paper.  

SCE 8.3.1.4.2.1.3 Borehole ecophysical surveyl OG32:1' 
Sumtmary A.ccount Manager - P. Nelson

ACTVTTESAND ACCONIPLISHMENTS 

'Technical Act lvi:liee 
3GGU332 Evaluate logs from G-2 

The evaluation of commercially available downhole electrical logging methods in comparison 
tests between Dresser-Atlas and Schiumberger in logging runs in USW G-Z continues as the 
main focus of effort during thc reporting period. This evaluation and formulation of 
recommendations is 80% complete and will include consideration of a variety of logs and 
different models of logging tools for acquisition of each log type, including older model tools 

-tw tro facilitate comparisons to logging runs made in Yucca Mountain. holes in the early 1980S.  
This, evaluation. and the resulting recommendations for choice of borehole geophysical 
logging methods will be released as an Open-Fie Report (P. Nelson, co-authored with R.  
Schimschal) tentatively entitled 'Assessment of geophysical logs from borehole USW G42, 
with recommendations for future logging at Yucca Mountain, Nev.-'a.* Anticipated date of 
submission of the report for review is next month.  

P. Nelson met with R. Olson (RSN) to review assessment of the Drmser/Schlumberger 
procedures and to discuss related geophysical logging QA topics 

3GGU393 Compute algorithms to density and resistivity logs 
There was no activity during the reporting period. Per the recently completed 
Memorandum of Agreement, this activiy has been deferred to the third quarter. There is 
no milestone impact at this time.  

3GGU364 Writt procedure for magxietometer logging 
There was no activity during the reporting period. Per the recently completed 
Memorandum of Agreement, this activity has been deferred to the third quarter. There is 
no milestone impact at this time.  

Quality- Assurance 
3GGU332 Evaluate logs from G-~ 

P. Nelson attended software CA training.  

*Planning and Onerationi 

'Variance;



Work Perferrmed but not r' Die.c* Sýr• nf th- _ch'ui:d Trks 

The Memorandum of Agreerment for borehoie geophysical szudies was comp;c:cj dr-uri the ýL.s: 

reporting period by the seccion chief and princpal ine.sugaLor. The MOA has now `,ccn appro;'ed 

by Reston and returned with all nccessary sinalures 

Discussions with C. Wittwcr (LBL) arising from the February unsaturated zone modcling -.,orkshop 

concern preparation of geophysical data for inclusion = ihe 3-D unsaturated zonnegcolccc roodc-.  

Although this work is scheduled by the MOA for tater tn the yew, it has bcg'an at tht rCqucs. c. "r.  

modeling group. Efforts by P. Nelson include replay of emsting data to display at a sc•ae of 1 = 

iO0.  

A paper entitled 'Physical properties of ash-flow tuff from Yucca Mountain, Nevada' by P. Nelson 
and L. Anderson has been accepted for publication by the Journal of Geophysical Rcsearn.'. his 
work is a culmination of FY91 efforts. During tbis reporting period, the galley proofs were recc:ved, 
correctcd and resubmitted to the journal.  

WBS 1 2 .... Structural Fenturcs within the Sire Arta 
Principal Investigator - R. Spengler 

1BJECTT VE 
To determine the frequency, distribution, cnaracteristics, and relative chronology of structural fcatures wi".:n 

the Yucca Mountain site area. (SCP Study 83.1.4.2-2) 

SCP?$.3.1.42.2.1 Geololi' manping of zonal fearue. in the Paintbrush Tuff 0G3= GZ 
Summary Account Manager - C. Hunter 

,%TrqIITIES AND ACCONMPL!SH MET 

Tchnical Activities 
3GGFIS.A Analysis of samples 

K. Futa continued high-precision Sr isotopic analyses of outcrop samples (from the Vican"C 

section in the southern portion of Yucca Mountain) which are assumed never to have been 
positioned below the water table. These analyses are being compared to completed 87.S6 
Sr ratios from core samples collected below the Topopah Spring member to assess the 
amount of Sr modification caused by hydrothermal alteration.  

3GGF184A Structural analysis of exposed fault zones 
A. Braun and assistant R. Linden continued mapping and measurement of fault 
characterization parameters along and within the Ghost Dance Fault on Yucca Mountain.  
Work in this period took place n the area south of Whale Back Ridge. The work utilizes 
the rectilinear ,rid laid out and reported earlier, which will allow coliection of numerous 
types of information on a consistent foundation grid. These effots will characienze a large 
number of parameters along the fault which will be integrated into the geologic model. On 
this trip, twelve 2W x 2W "areas* from the foundation grid were mapped and fracture data 
recorded, giving a total of 22 mapped 'areas that have been completed in the field to date.  

F. Singer continued preparation of preliminary illustrations using SURFER software to 
create two- and three.dimensional ivews of specific lithologic intervals. 1. Nelson has had 
ureater involvement with this effor- and will continue to support these graphical presentation 
an. modeling activities.



F. Singer continued compilation of a data base comprised of strailgraphic informa:ion for 
incorporation into Sandia National Laboratory's LYNX geotechnical modeling systcm. To 
this end, collaborative efforts are underway with workers at Sandia and at the Colorado 
School of Mines to develop appropriate modeling capabilities. with regard to facilitics 
available elsewhere in the program.  

3GGF124 Reconnaissance of study area 
This work will conduct detailed investigations of stratigraphically and structurally complex 
terrains at a scale of 1:12000. Preparation for detailed mapping in the area north and west 
of Prow Pass is undcrway, and field operations will begin shortly. Some of this effort wiil be 
carried out in conjunction with the tectonics section.  

R. Spengler and C. Hunter visited outcrops in the basal Tiva Canyon/uppcrmost Topopah 
Springs in northeastern Crater Flat where a well-exposed rol-over flexure was discovered.  

3GGF160 Revise technical procedure on analysis of volcanic rocks 
The planned start of this task was delayed while the formal process continues to fill a 
vacancy in the rock characteristics section. A subcontractor employee (R Dickerson) who 
will be dedicated to the mapping effort has been brought on board; trairing and orientat~on 
are partially completed, and initial site visits wiU occur next month.  

Quality As-wrance 
3GGFS12A Analysis of samples 

B. Marshall attended two software CCC meetings.  

B. Marshall completed document review of QMP-3.07.  

J. Paces continued calibration of a spike according to GCP-22, starting a second set of 
caltbration standards. Status is still pending. "A 

J. Paces initiated software review (as per OMP-3.03, R3) of a critical program used in U
series data collection by alpha-spectrometry (program name is LTH.FOR, CID 
#GDDOO20.02). The program had to be transferred from the old Nudea Data Systems 
operating platform to the new PC-based system following catastrophic failure of the old 
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 on March 4.  

Plannina and Ooeration
3GGF182A Analysis of samples 

B. Marshall recalibrated the pulse processor on the energy-dispersive XRF instrument in 
order to fix a minor problem which became apparent when analyzing 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 element mobility in fractures at the Canadian radioactive 
waste repository site.
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Va}ria nces• 
3GGF160 Rcvise technical procedure on anaiysis of volcanic rocks 

Dciav in this activity is dcscribcd above. There should bc no impact, and corrcctivc aJctiOn 
is in place.  

Work Performcd hut not in Direct Su~norr of thy Scheduled Tasks 

R. Spcnglcr dcvotCd 36 hours to preparation of detailed budget summaries and administratiVe 

pianning in response to requests for further details on out-year budgets and to prcparation for th: 

Independent Cost Estimate (ICE) interactions.  

C. Hunter received two hours of audit training.  

SCP q13 ,422.2 Surface-fracture network studies 0G322!H' 

Summary Account Manager - M. Fahv 

ACTIVITIES A'D A.CCOMPLISHME'sTi 

Technical Aclvitie' 
3GGFI60A Revise TPs. grid design, RC gauge development 

Revision of the data notebook technical procedure is 85% complete.  

3GGF159A Design fracture data base; software OA 

The ORACLE data base management software has arrived. Training has bcgpn on use of 

this program. which is a sophisticated relational data base manager able to accept a fuu 

range of data files, from flat files through DXF AUTOCAD files.  

The basic geotechnical data base structure is complete. This data base design reflects 

evaluation of appropriate and useful parameters for inclusion an the data base foliowking 

coordination of needs from the surface fracture network, underground mapping, and surfacE 

sod and rock characterization activities. Many data base formats were used previously. A!, 

of these geotechnical activities (managed under USBR as part of the rock characteristics 

secuon) will now be able to use a single consistent data base. ORACLE and AL"TOCAD 

links will be possible.  

3GGFI00 Map and analyze fractures in Tiva Canyon Member 

ALTOCAD DXF fdes for faults, breccýas and other structural features were obtained from 

EG&G. Generation of preliminary contoured stereoplots and pole plots are 1.5% complete.  

This work generates lower.hemisphere stereonet projections from the structural data, which 

are then convened to the DXF format. The pnority is on quality-affecting data. The 

topographic DX? fides can be read in but they currently lack elevations. Training continues 

on AUTOCAD ver1l.  

3GGFI52A Fracture data login 
A field meeting with C. Throckmorton was held to review selected outcrops for the 

uncleared outcrop study and the acquisition of quality-affecting data. (Other site types 

include *photogeologic¢ and cleared "pavement'.) This review accommodates sugtgestions 

derived from the verification activit'. The field meeting and further reviiew addresses issues 

of data and technique verification, confirming early preex•:sing measurements a, these sites.  

Some sites will have replication of previous data collecting work. meeting an obligation 

written in the SCP for verification.  

Ouaiiv AssurMo



Piannine ,nd Orcration$ 

3GGFI60A Re.ise TPs, grid desig. RC gauge developMent 
A meeting with PI and USGS QA staff, resuited in the decision to procced %;ith a USBR TP 

for data coilection and anaysis in lieu of revision to GP-12.  

Variances 

3GGF160A Rcvise TPs. grid dcsign. RC gauge dcvclopment 

The completed revision was submitted to the USBR OA group, but neccssary changes hx..%

not been determined. No impact is anticipatcd.  

SCP 8.3.1 4 2.2.3 Borehole evaluation of fau!ts and fractures OG_-2211 

Summary Account Manager - 3. Wright 

ACTTVITIES AND .,CCOMPLISHMENTS 

Technical Acti.ities 

3GGUO06F Edit, review existing data; data log-in 
C. Barton's G-4 data have been obtained. Assembly of file compilation has begun on G-4 

and G-2, with current emphasis on G-..  

Borehole fracture data files have been acquired from P. Nelson for 57 boreholes at Yucca 

Mountain. These files are in LOTUS format and are being converted to dBASE files as 

ASCII flat files.  

3GGU0O7AF Preparation of specifications for data collection 

The specification document for collection of fincture data i. in preparation. These 

specifications will describe appropriate techniques for collection of fracture data using 

borehole television and the televiewer method.  

.Ouality Assuraice 

Pla nning and Oneration 

Variances 
3GGU07AF Preparation of specifications for data coUcezion 

Specifications are incomplete.  

Impact: there should be no 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.  

SCP .3.1 4.2.2.4 Geologic maoning of the ex,-loratorv shaft and drifts OG3',:12 

Summary Account Manager - S. Beason 

.kCTIVITIES kND ACCOMPLISHME\TS 

TeOhnical Actitie 

3GGF022B Upgrade computer equipment 

S. Beason and J. Coe met ,,,h representa:i,.es of DECAVAX about upgades to the 

MicroVax 11 which presently drives the Kern DSR-11 analytical plotuer.  

0ualit" Assurance .



P!annini and O=1ra ion 
3GGF006B Excavate test pit 

A draft of the criteria letter for dcepcr.rng or the Fran Ridge Pits has been cornpictcd. S.  

Beason met with R. Oliver and N. Elkins (Lk.,N'L) rcgarding opening of the job ptxckazz 

and test planning package for pit dccpening and pavcment cicaring around th-c pts.  

Work Prformed but not in Direct Suooort of the Scheduled Tasks 

S. Beason continued preparation of job description and RPA for hiring an analytical 

photogrammetrist.  

S. Beason and others (see listing under Study 8.3.,14.2.2) participated in a field workshop sponsored 

bv the rock characteristics section to discuss the effectiveness and positioning of drilIholes along :he 

proposed alignments of the north and south ramp declines.  

SCP 8 3.1.4.2.2.5 Seismic tomograohv./%ertic3l seismic nrofiling OB3221A2 

Summary Account Manager - E. Majer 

A6CTIVITIES AND ACCOMPLISHMEN-r.S 

Technical Activiliec 
3GGF030B Validate interpretational codes ANI90 and BEA.Mg7 

The ANI9O program was modified and enhanced to include 3 more flexible user interface to 
._ allow a visual representation of the input model. Further enhancements were installed to 

allow cross section display of any arbitrary alignment through the model volume.  

3GGF035M Report: proeress VSP 
Discussions continued with T. Brocher and with on-site workers at Yucca Mounta:n 

recarding, cooperative arrangements to perform VSP in conjunction with the seismic tine ..  

planned for mid-1992. These discussions focused on selection of a possible site (or sates) at 

which to carry out VSP to interpret and validate the seismic reflection to be done at Yucca 

Mountain. Candidate holes included H-3, P-1, or one of the C-complex holes. Consultation 

with J. McDaniels (REECo) during this reporting period suggests that one of the C-comple.x 

holes will be most suitable for shooting VSP. Both the H-3 and P-1 wells are instrumented 

for hydrologic studies.  

Oualiry Assuranc.  

Planning! and Oerations 

Variances 

%WBS 12.3.2 Erosion 

To identif, the site-specific geomorphic parameters and data that are needed to satisfv the desien and 

performance issues and to ensure that the 2,0-meter disquaiiN.ing condition is not exceeded. ,SCP Scc'ion 

S.3.1.6) 

r: .:



,.B', I ' .3 1 Present Loca'ion and R, '":, of Surfact E..i,-n 

Pr~nc:pal Investigator - J. Whitney 

C)B IEC'TTVE 

To identify the erosional processes in c : Yucca Mountain area d:g 'h. Qua1ma. quait:y :c r.::s u1 

the different processcs and assess their rcativc importance; and dentif, the spccfitc locations of Fpas erostor..  

(SCP Investigation 8.3.1.6.1) 

.L•CP _R3.1.6.1.1.1 Developmenlt o~r c~~rrrhic map of Yuc;5 Mc)unta.n C"G I2 A2 

Summary Account Manager - J. Coe 

ACTIVITIES AND ACCOMPLISHIMEN.TS 

Technical Activitie 
3GER001A Scoping study -- photog-ammetric analysis 

1. Coc. J. W'hiney; and P. Glancy field checked the photogrammetric map of erosion ant 

deposition on Jakc's Point and dctermined that the photogrammatically measured voiumncs 

arc corrcct within machine measurement error. The first phase of the scopmg stuot,,' is 

considered successful. Glancy believes that the method will also be useful for SCP jcti"vit.  

8.3..-.1.... "(debris flow hazards).  

3GER00ZA Write report on erosion rate for exasting data 

J. Whitney and C. Harrington prepared a revised annotated outlinc for the DOE topical 

report on erosion. Data from this report will be used for the report in this acirmrI..  

Ouality Assurance 
J. Whitney prepared data and procedures for a DOE/M&O meeting to qualify old data collected 

before the present OA program was implemented. Whitney spent onc day %kith the SAIC.'M&O 

team to discuss the procedures to be used to qualify 'old' data.  

Planning, and Onceration 

Variances 

WBS I.2132 Post closure Tectonic 

OBJECflX 
To supply data on the probability and effects of tectonic initiating events that may alter existing conditions at 

Yucca Mountain and adversely affect repository performance. (SCP Section 8-3.1.S8 

,tBS ,.3.2.53 Chances in Hvdrolog. Due to Tectonic Events 

To assess or analyze the possibility that tectonic events could cause change n existng hydrologc conditions 

at the Yucca Mountain site. (SCP Investigation S1.1.83)

t;��



wBS 1.2.1 •: •.-2 Effect of Tectonic PrEo--- and Ev,.t- c Cr'.gnm in Wa' " '• ' 

Principal Invcstigator - 1. Whitney 

To analvz% and assess the probabiliky that tectonic i"tiating events couid result in significa..t liangcs in t.c 

elevation of the water table or potcntiometric surface. :nanges ui the h-drauiic padicEnt, Iric creal-on of 

discharge points in the con:roidcd area. or thc crcation of pcrched aqudcrs in the con-iro;.i a"' a 'SCP 

Study S.3.1.S-3.2) 

SCP R. I S.33.2.5 Effec ' , %..... -±.bie e-,ation cG 2-A.! 

Summary Account Manag.er - C K 

ACTIVITIES AND ACCO%¶PLI'

Technical Activities 
C. Fridrich completed the following report mjiiestone 3GTWOIM, Report: large hvdra~uc -4 

gradient) and submitted it for USGS review- 'A geoloic hypothesis for the large nvdrauiic gradient 

under Yucca Mountain, Nevada' by C. Fridrich, W. Dudley. Jr., and J. Stuckless.  

Oualitr Assurance 

Planning and Operations 

Variances 

WBS 1.2.3 2.55 Information Requircd by the Analysis 3nd A esmewct !nv'stications of !he T-,c'onic-,s 

P.. m 

OBJEC71%Tý 
To collect field data called for by analysis and assessment actirities in other tectonics i,,estieatwons to 

support anaiyses of volcanic, igneous intrusion, and folding processes. (SCP In,.estigaion .3.S.5_ 

W',B$ 12. .5.5.2 Characterization of I neous fntrusivc Features 

Principal Investigator - J. Sass 

To gather data concerning the presence of thermal anomalies in the area and data on the geco&cemical and 

physical effects of intrusions on the surrounding rock. (SCP Study 8-3.L.851) 

SC? 83,1,8.q,2,3 Heat flow at Yucca Mountain and evaluation of reiriona! ambient hea" flow and local heat 

flow anomalies 0G3255B2 

Summary Account Manager - J. Sass 

ACTI=TIES AND ACCOMPLISHMENTS 

Tcchnical Acti.itie) 

Work was performed to select contractors for calibration of fraciie equipment. Ongouc calibration 

of laboratory and field equipment was also acccmpiished.  

Cuali,' Assurance



Plannine and 0.t.ralin 

Variarnces 

BýVS 1 2.3-2.6 Surface Charactemi:ics 

To collect information on surfacc charac'crist.c s :::z':Ln.: oca:.on arnd dcsi, o rpsito,% s;.irfacz 

facilities. (SCP Section &3.1.14) 

%.VBS 1 .3.2.62 Soil and Rock Proncni:ev of P cf. fcatci • 'ac: F3citi's 

OBJECTIVE 
To characterize the soUl and rock at and near the surface to provide design issues with the neccessary 

geotechnical information to help locate the surface faciliiles, conduct foundation design analyses, evaluate 

soil-structure interactions, and evaluate potentially unstable slopes: and provide design issues with hydraulic

related soil information for evaluating erosion pot.ntial and infiltratin-runoff characteristics. (SCP 

Investieation 8.3.1.14.2) 

WB.S 1.2.3.2.6.2.2 Surface Facilitics Labraotor. T.stc 3,d Material Pro•nernv Me1asureer.'s 

Principal Investigator - M. McKeownv 

To conduct laboratory tests and material property measurements on representative samples of soil and rock.  

j•,::÷•, (SCP Study 83.L14.2.) 

Sc? P.3.1.14.1.2 Laboratory test and material n~rontriv measurc-ientl 
Summary Account Manager - M. McKeowom 

AC•-I'TIES AND ACCOMPLISHMENTS 

Technical Actiiiest' 

3GSR006 Materials testing 
Laboratory investigations under this activity will test a range of soil and rod properties.  

These parameters will be used in the design of foundations for surface facilities.  

3GSROO7 Design data submittal of north ramp 

The first design data submittal to RSN was made March 16. OA Level I soil and rock 

properties (engineering data) are reviewed as acquired and submitted to RSN for use in the 

design process for surface facilities.  

3GSRO16 Draft report on engineering geophysics 

Plan.ning is underway in preparation for USBR doing the borehole engineering geophysics 

specifically required for the soil/rock investigations. These include density and caliper iogs 

of drillholes and a check shot of NRG-1. PMannng is also underway for a grounding-mat 

design survey.  

Ought'r -kssurancg 
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Plannine and Or'crationn 
3GSR005 Field cxploration-mappinfg drilling. excavation 

All nccessary planning documcnlation was compicteCd his month. Sois 1r'es:ieations -czin 

on March 2. ApproxImatcly -5;0 percent of the excavation of planncd tcst pits and in-p~acC 

cstsing is complete. This actoity providcs samples for laboratory tcsting. Reconnaissance 

of areas to be mapped is aiso undcrw'ay.  

The organizations responsible for design of the Lest planning package did not finalize thc desicn.  

The failure to complete the test planning package on schedule required rcvisinc the star- date of 

field exploration to March 1992. The resultant slippage of dependent lt-ivltics includes an 

indeterminate impact on Title II design. Specific impacts and corrective action can not be 

determined due to uncertainty in the TPP status.  

Work Performed but not in Direct Sjoriort of the Scheduled Ta ks 
"The final report on site selctzion for sii altcrnative North Portal alignments was revic -d and 

transmitted.  

M. McKeown attended a part of the rock characteristics workshop held to examine e.f.c:.: -sof 

planncd drill holes along proposed ramp alignments.  

A valuable result of the meeting was realization that the design process for the tunnel boring 

machine (TBM) requires description of the range of geologic ground conditions likely to be 

encountercd but did not require description of the ectent 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 loc.ation relative to the stil undetermined final location of the ramp 

aiignment.  

Participants at the drillhole effectiveness workshop, held March 4. at :Ie Yucca \,ountain s;:I.  

included S. Beason (USBR). D. Campelil (USBR), R. Craig (USGS). M. Fahy ,USBR, C. F::;.  

(USGS). C. Hunter (USGS), R. Linden (SAIC). M. McKeowmn tSBR, R. Spelge USGS;.  

Wesling (Geomatrx). and D. Williams (DOE).  

WBS 112.- 2 • Preclosure Tctonics 

To develop an understanding of and to charactenze the tectonic events and processes that couid impae_ 

proposed repository structu•es. systcms, or components considered to be important to safet. through ti.  

operational phase and that could affect the design and operation of certain structures. svstems, and 

components required for exercsi•ng the rctneval option. (SC? Section .3.1.17) 

WE1,S 2^.:-S 2 4 Preclosure Tectonics Data Ccollection and Ar'.a!vi 

To provide data and analyses required by other investigatbons including the assessments of !auit d•spiac:.'n: 

and vibratory ground motion that could affect repository desin or performance. fSC? Investuca:ion 

S.3.1.17.4) 

:, 4:.



\VBS .~ .~ 4 I Hsoi3l nd Cctrf!'r 

Principal Investigator - K- Shedlock 

To compiie information on reported and instrumentally recorded carthquaakcs uha: charac:rize Inc..  

earthquake potential near Yucca Mountain and to attempt to purge expiosion and triggered eartr~quakes 

related to weapons testing from existing catalovs of instrumentally determincd ear~hquikes. (SCP Study 

S.3.1.17.4.1) 
! :": 

SCP 8•.3.1.17.4 1.2 Monitor current Seismicitv O(g-3Z4HB 

Summary Account Manager - K. Shcdlock 

A(CTIVITIES AND *CCONPLISHIMEN'T!.  

"T chnical Activities 

The installation of the seismic network upgrade has been put on hoid until the seismic nctwork has 

been completcly transferred to the Universitv of Nevada seismology lab (UNRSL).  

3GSMII4A Complete transition--sicn MOA 

A meeting was held on March 1.3 and final terms of the transikion plan :o .ransfcr the 

seismic network to UNRSL were agreed upon by UNTR and the USGS. On the basis of uhis 

revised transition plan and revised budget allocaauons, a ne•w MOA for USGS participa'ion 

was halted.  

K. Shedlock attended meetings to finalize the BGRA-UN`RSL transition plan and BG,-,.A

YMPB MOA. D. Overturf and J. Gomberg prepared informational documents. 4: 
D. Overturf and J. Gomberg met with 1. Brune and W. Nicks to discuss the technical 

aspects of the SGBSN transfer to UNRSL 

SGSM157A Continue testing lao/fieid equipment 

Testing teiemetry nodes with multiple data acquisition systems continue. data generated in 

Dallas is sent to Golden via satellite. Remote command and control (from Golden to 

Dallas) capabilities are being developed and tested.  

3GSM16GA Monitor 1992 sismicity 

Seismic monitoring of the SGBSN continued uniwerrupted in March.  

The seismic uttworks computer captured 64 local earthquakes for the month of March.  

1992, down from 99 for February. All but one had M < 3.0. Nineteen (19) chemical 

explosions. and one probable blast, all in the Bullfrog-Iils of southwestem Nevada. and twxo 

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 Silent Canvoc Caldera. March 

26. 1992Z 16:30 L'TC. Low-coda-firequency aftershocks were plentiful for tbis test. and are 

continuing at a very diminished rate to this time (4/0=M). No Yucca Mountain. Nevada,. \ 

earthquakes were detected in March. For a five-day period. approximately March I8-23.  

one of the two A-to-D conveners on the seismic computer was malfunctioning (amplitude of 

all output channels was about 10% of correct level); this may have reduced the triggering 

sensitivirt, although small chemical explosions at the Bond gold mine were detected 

throughout that period.  

March's seismicirv includes a conczniraizon of earthqua.kes at a point in tme Las Veias



valley. scattered activity in southcrn NTS, possibly associated -ith the Rock Valley icft

lateral fault syslem. the tail end of a particularly intense (for the rcgon) swarm at Surciinc 

Ridge in central N`TS, isolated earthquakes at Timber Mountain. at centrai and northcrn 

Sarcobatus Flat. at southern Bare Mountain. several earthquakes at southeast Pahranagat 

Shear Zone south and southwest of Alamo, Nevada. a few at Grapevine Mountains, Nevada 

and California, one in the Seaman Range. one in the Hiko Range (southcast of Hiko.  

Nevada), one in the Amargosa Desert. •ev-ada-Caiifornia border area. one in northern 

Death Valley, California, and a few earthqua,'-s elsewhere in the SGB. The largcst SGB 

earthquake for March. MUL3.0. occurred in the Reveille Range. Nevada. on March 1, 199Z, 

05:54:10 UrTC. Its first-motion data are consistent with oblique reverse slip-strike on 

northwest trending nodal planes (mechanisms not shown, constrain is not good).  

3GSM154A Test communications - receiving nodes/ficid 

Processing software development continues.  

The first draft of refraction technology equipment documentation was reviewed by SGBSN 

staff and returned for reision.  

3GSM"22A Prepare FY91 earthquake catalog 
The 1987-89 Seismicity Catalog is being reviewed at DOE. the 1990 Seismic:.y Catalog is atl 

the printers; and the 1991 Seismicity Catalog is in internal USGS review.  

Oujality Assurance i 

Planning and Onerations 

Variance 

W•S 1,2.3.2.S.2 Location and Recenc- of Faulting "ear Prospective Surf;ac: Facili'ic 

Principal Investigator - J. Whitney 

+-E.rl 

To identify appropriate trench locations to investigate the possible occurrence of late Quaternary surfac• 

faulting in the vicinity of planned critical surface facilities; and using surface and trench mapping. locate sites.  

without evidence of significant late Quaternary faulting. (SC? Study 8.3.1.17.4.2) 

SCP 8-3.1.17-4.21 Identifv atmrooriate trench location in Midwav Valleyv OG3Bc4TB 

Summary Account Manager - F. Swan 

,ACTIVTIES AND ACCOMPLISHMENTS 

Technical Activities 
3GFP001 Excavate and log soil pits 

Excavations of soil pits were completed during the week of March 16. The study and 

logging of the soil pits began on March Z3 and will continue into April. A conf-crence 

poster entitled, Recent characterization activities of Midway Valley as a potential surfa,:c 

facility site' was presented in early March at 'Waste Management '9Z' in Tucson. Arizona.  

Quality Assurance 

Planning and OQeration' 

..5



Summary Account Manriacr - F S-&an 

ACTIVTIES AND ACCOMPLISHME\T 

Tcchrnicl Ac:i"~cj 
3GFP013 'A~~rcport on trenich ABR-B 

The rcport on Trctich ABR-B Is heirng revis-ec aftcr Gxonat:r% n Sa-.s *''.i ~ .z~ 

0O43itv AS'uranc:w 

Planning! and Onerations 

Varan=c 

W'BS 1.232 S 41 Q fuaivnarv Fault:rc i.~ hn VO~ k-n Yf ',kcý;a '%oun~ 

Principal Inve~stigator - 1. Whitncy 

To identify Quaternarn faults within 100 1,m of Yucca Ntounla:n ar .d 'ho~.e:se ~~~r.  
future earthquakes with magnitude suchi that assocated ground~ saxig z =u j~c: --C:n-7a.-C 

performance of the waste facility. (SCP Study 8.3.1.17,4.3) 

SCP 8..1.~ 32 Evaluate Quaternary fiult' within 100 k-n M! Y-ica M~r ý(7, 

Summary Account Manager - L. Anderson 

ACTINVITIES kND ACCOMPLISHME\T 

Tcchnical Act-vitiej 
3GTQOO8B Review and synthesize existing work 

Work continues on compiling exist=n work- Development anc± .nput Lnrs' Q",,r-.arn fat' 

and reference data base cointinuc:..  

3GTQOOIB Draft technical procedure - aerial photo 

Tecnimcal review is being conducted.  

Q'U31i~v ASSUt3flC4 

Pla~nn~n and O02crptionc 

3GT0006B Complete study pian 8S3-17 4-3 

Study Plan S312 4 as corrpie~td and for-,ardcýz 11)(E a n,,: r'.a 

Var',ances



V%*BS , 2 4 Ouattrnarv hitng ýx%ý n:i ̀r'~ F2"I, 

Principal Investigator - . 'WtIinCY 

To evaluagc the potential for ground motion resu~tung frorn future mnovement on Quatcrrnarv ;cft-1atcral 

stri~e-slip, fzjlts located cast and south of the slto arca. 'SCP S.o~~3.1.'--4, 

-SC? S1117 44' 1 Eviluatc the Rc~k V allkv !3j.. :vr 
Summary Account Manager -D. O'Lcary 

ACTINITIES AND ACC0%IPLISIJMENTS 

Technical ActivitieS 
Aa'Ilabic air photographs, base maps, satellite Lmagerv wtre exa mined and selcc~ed for ordering. D.  

O'Leary began to acquire relevant pubdishcd information or. tectonics of the Southern Great Basin 

that will be used in this activity.  

Quality As';,UrgWc 

D. O'tcarv received QA indoctrination an~d :-rairarc n~ lDcner during mid-March.  

Planningc 3nd Onrtiercirt' 

Varianice 

3US 1.2.3.2.9 4 5 Detachment Faults 
Principal Investigator - J hte 

QB JECTIVF 
To provide information pertaining to the djstri~utuce. a;spiacernet: rate. and ac-n of rnt 

proxamal to, Yucca Mountain; and determine ¶%hethcr they represent a SILnO-Cant CartflqUaiC source or 

conceal a significant earthquake source at depth. (SC? Study .327S 

SC? 81.1,.7 4.5.1 Evaluate the sigtificance of the Miýc~nt-palcozeic contact ini the Calicto Hi'll arra -C 

detachment faulting withint te site-area 
Summary Account Manager - W. Hamilton 

ACTVTMIES-AND ACCOMPL1SHME'T 

Technical Actiiie 
.  

3GTDO07B Complete geologic map of Calice Hills 
Delay of completion of geologic map of Calico Hills is anticopated becas the Setist for 

this project did no( report for duriv until %larch 8. Also. '5nal approval of the stud% piafl is 

not anticipated unti May.  

Ouh'Assuranc 

P13nnirg and O2rweaions 
Final revisions to Studv Plan 8.3.1..~ .5 -a-re made based oa the comment resoiution mce1 'nt in 

February The revisd study plan has been sent biack to DOE for final approval and sut~miuai to 

DOE. J. Hoisch (Northern Artwna LmvcnsiTNV compie-c-c OA training and Lindoc~nairwor.r MIarch



LpAUnnmc

Princ~pal ln%,estigator I -ste 

QBJECTI V 
To evaluate the age and rccurren't Interval of Oualcrnarv taulItnig anid to ana'v-zO the P chbibt% of f!tu-r 

faulting. to determine whhich fitiuits moved dur=n ihe Quaicrna-,-; and ,o assess fit;;, probat;mtiv on "t': i 

of rates or faulting during the Quaternary. (SCP Study S.3.1.'74 ' 

SCP Q1.1 1!4 6 1 Evalae I ut~a ? en!nr, and -otcniia! fault - Y c.z.' 'i 

Summary Account Manager - j. Whitney 

ACT1NTT1ES AND ACCOMIPUSHMEN1 

Technical Acti'ities 
3GPFO8A Complete field mappinc -- str~p mnat Yucca Mountain fault zone 

Field mapping and data colicction on -.:, Pacanv and Sever Wash fauits ~as in;tla~te~ 

MAarch.  

OupIbTv Assurpnc

Planning! and Or2erations 
3GPF07A Hire project staff 

The hiring of roject staff is complete 

VariancosEaut 

SC 2J 6.2 poeac and rnuf~c rd-7n zd p

Summary Account Manager - 1. Whitney 

ACTTV!TES A,%D ACCQMPUlSHJN1ETS 

Technical Act.iviticel 
3GPFX1.A Compiete report trnhlp%-n, Xs 

Work was not begun on the AWindv 'A asb trenck' repori b)ecause the principai auuiar tas 

been asked to write the technical section of the DOE tovicai report on erosion.  

Qualim Assuranc; 

Planning and Or2cratiQons 

3GPF30A Hire proica stall 

The biring of project staff ~s wrriplet P~ari a~so include hu'inz a su.nme-r fi.-Id asisstan- ;n 

May. Contrac arrangement~s aLso ccornpieied -. ith the Nevada Bureatu of Mines a ,r 

Geoiogý for actwity 3GPF2A. :he rre.,-gginc of -Trcnch 6 on Ut~. Soiitaric Canvon fauil.  

N'BG geologist becari QA train:nc and inccvx-nr..non in Mar,"-.  

V aria n cc 
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Principal in,-S:tZ o' - J- W'°hatnex, 

To svn0h1szC data relevant to tcctonic-s, and to develop a model or ran.e of modc-s that cstabii s.-s the 

causal relationship between application of tectonic forces and formaticn of structures observed at Yucca 

,,ountain and vicinity; link observed rates of formation of those structures \with regional rates of crustal 

strain; forecast changes in tectonic setting and the manncr in which those changes will affcct both :he 

recional crustal strain rate and tectonic stabiiitv in the Yucca Mountain repon, and estimate the e.fect of 

those Changcs on rate and nature of crustal strain at Yucca Mountain and vcrinirv and the future rate of 

tectonic proceCss at Yucca Mountain. (SCP Study S.3.1.17'1.411) 

SCP Q I 1 11? 4 12 1 Eva•uate tcvonr rrocnsses and cvor.ic s.•abiiv " t the sw2c2eA1 

Summary Account Manager - W. Hamilton 

AC"rNITIES AND kCCO•iPLjStiIE 

Technical Aictitiji 
3GTEO7JA lntearation of tectonic data 

A contract ior trie revwson of a sca". map f -e i of the Dea.r i..,v 

region v-as \aritten.  

Qu3aitv Assurangc 

P!pnnine and Oterations 
3GTE06JA Order thematic map -- 1.100.000 

A draft contract and sole source justifcation was w tten f,-r themat:c mapper irmaicr',. 7*

contract is no, terine re;-iet.-d.  

.,6-1 EO1K Draft stud', p'an and L'SGS re''ew 
The stud,, plan f-r this act,•Fr, will be delaved until later this ,,scal yeaw because the NIC.-% 

for -its work states that t.he stud, plan will be compieted in the fourth quarter of this ,"sza.  

'_ .ear..  

kT•S 1.2 2- Hvdrolo= 

Pnncipal Inv,-stigator - D. Appel 

To conduct bvdrologc ives•g~ations to vauate the suiiabditr' of the surface and subsurface enr'ronmee.t fr 

siing, a nuclear waste repositor", 

WES : : Gco'hvdroleo 

To prcvied information about gcohydrologric caracterlslcs. processes. and conditions, both fa,,orziie and 

potentiai,'y adverse, to surpor" resolution of tzhe -performance and desI.n issues t~rougn tne ,..men, 

credible .eoh-crowooc model of Yucca Moun.ain and vicnt.v. SCF Section 3.



To develop a conc-plual modc: of the :C Cona. r.rc, '.szm :, a~os: .- Si- s ",-' " 

ontain and isolatC waite. (SC: s1.c.atien 3: " 

V,'BS |33 1.1 1 Precirnitation and Mc. -oca \1r:tr'nl for ec,'i., •-: 

Principal Investigator • A. Fint 

To characterize the area surrounding YUCCa Mountain un irrms of pr-c;p:tat cn and other metcirc:o e:ca2 

data and thea relationship to surface runoff and intitraton: and to provide toput ini, ro fai--u:fr, roc" 

development for the Fortymile Wash drainage basin. (SCP Study.'...-.. * 

SCP S I , Pr:opitation and meteorolcL-ca; menitorine OGi-• ,E 

Summan Account Manager - A, FILt 

ACTIVITIES AND ,*CCOMPLlSH%1E.TS 

Technical Activities 
3GMMOA Monitor stations and tipping-bucket gauges FY92 

Wbork continudC to maintain and rer.ric'e data from eacfl 'ha:ner station and tacfl tnptn 

bucket rain gauge. Data from the sta:Dons with raioo tctnt,'c, at dioac:, v icuring 

precipitation events.  

3GMM03A Calibrate tipping-bucket rain gauges 
The sixth and i Sierra-Misco 1mm rain gauge was calibrated using the laboratory 

procedure HF-179. R1. Work began to calibrate Qualimetrics C 1mm snow gaugcs. Th.ese 

will be sequentially brought in from the field locations and re.aiibrated using HP-I&, 

laboratory calibration procedures.  

3G16MO5A Acquire regional meteorologc.al data-FY92 

Regional precipitation and evaporation data for soutbern Nevada and souther, Cahornc.a 

were acquired from various sources. Histoncal files for all reporting stations in Nevada and 

California were requested ard received from the Western Reion Climate Center (W`R CC') 

station. The establishment of a BPO with the WRCC has been requested in order to ontair 

complete historical preapitation records for regional locations- To date, only currenat data 

for most locations of interest have been received. Pea-sized hail was observed near Yucca 

Mountain while golf ball-sized hail fell in Las Vegas. Also, a tornado was filmed as i: 

touehed down in SW Las Vegas. Little damage was done. however.  

3GMMiOTA Monitor coJection gauge network-FY92 

March was an extremely wet montt. one of the *,e:test on record in southern Nevada. Five 

major storm systems moved through the region. The rairifail amounts were variable around 

Yucca Mountain depending on location and elevation. All five appeared to be the result of 

a spit in the iet stream causing low pressure centers to deveiop of! the coast of southern.  

California. This type of storm track is the most like!% to pro-duce the heaiest prec.pitation.  

:n the southern Nevada tenon Preliminar' anai,.'ts shov, d that nearly 3 mches fe1' c'vr 

portions of Yucca Mountain. According to the Eiho, Storm Types of Nortxn America, :hesc 

are known as Tylpc C" storms. The storm of Marc _K,2 v66as the most sicnf•.cant in te:rms of 

severe weather.



3GMM10A Analysis of station data-FY91 

Althrugh no progress has been mad: this month, no impacts should occur.  

3GMMI5A Prepare criteria lcttcr 

A criteria letter may not be required if the USGS does not need NTS support to accomplish 

the installation of the raingages. The installation method is currently bcing dcc0opcd and 

should be complete in a few weeks. Environmental surveys still need to bc conv-letcd for 

the proposed site. A lettcr %.ill be drafted which will provide a map with thc locations of 

the rain gages marked.  

3GMM23A Collect NTS lightning data-FY92 

The storm of March 30 produced widespread lightning throughout southern Nevada. The 

data were collected and archived for future study in relation to precipitation pattcrns.  

Lightning was observed near Yucca Mountain and in Jackass Flats.  

3GMM034 Analysis of regional data-FY9g 

Although no progress has been made this month, no impacts should occur as a result.  

3GMM060 Design optical lightning detection network 

This program i currently on hold while the manufacturer continues developmental work on 

the instrument. No impacts should result from this delay.  

3GMM070 Collect GOES data-FY92 

Collection and archiving of 3-hourly GOES satellite data continued. These images 

contributed significantly to the tracking of the svnoptic-scale storm systems which affected 

Yucca Mountain during the month.  

3GMMOO AnalVsis of Yucca Mountain precipitation data-FY91 

Although no progress has been made this month, no impacts should occur as a result.  

3GMM 100 Monitor daily weather patterns-FY92 

Daily synoptic.scale weather patterns were archived and studied. Each days patterns were 

typed according to Elliott's Weather Types of North America. There are six specific types.  

Quality Assurance; 

3GMM066 Graded OA and other QA requirements 

An interal audit of the meteorology program was conducted. No major findings were 

documented. All records were in order and wtil organized.  

Plannine and Ocration 

Varancen 

Work Performed but not in Diren Sur'rtort of the Scheduled Tasks 

An estimated scven hours were spent on the follo%ving

D. Ambos prepared a position description for a meteorological instrumentation and data 

manager.  

D. Ambos supported other projects as foUow-s: sat on the driL rig at N-17% retrieved 

precpitation samples for the geochremtical program from N-2 and N-46; and logged N-36 as 

part of the neutron meter caiabraticn sc-neme.

* 4'



\vEs 1. 213.3. 1.. Runoff and Str amflow 
Principal Investigator - D. Beck 

OBJEallT\E 
To collcct basic data on surface-watcr runoff at, and pcriphcral to. Yucca Mountain and its hydrologic flow 

svstcm; to use the sircamflow data to describe the runoff characteristic-s of the area and assess the response 

of runoff to precipitation; to assess the potential for flood hazards and related fluial-dcbris hazards to the 

Yucca Mountain Project; and to proide basic data and Lnterprctations of surface-watcr runoff to 

investigations that evaluate the amounts and processes of infiltration and ground-watcr recharge at Yucca 

Mountain and surrounding areas. (SCP Study &3...2.1.2) 

SCP V5.1.2.I.2.1 Surface-water runoff moniioring OG311F" 

Summary Account Manager - T. Kane 

ACT'IVTIES -ND ACCOMPLISHMEN"TS 

Technical Ac,,ivhtie.S 
3GRSOO2A Collect FY92 runoff and streamfnow data 

The month of March saw a continuation of storm fronts moving across Nevada. They 

increased the yearly rainfall total at the Nevada Test Site, to well above normal. March 

turned out to be the wettest on record.  

Accumulation of rainfall data was collected after each event. The data were compared with 

surface-water data and provided runoff characteristics for storms which occurred both on 

and off the Test Site.  

Three separate measurements were made on the Amargosa River at Tecopa station 

10251300. These measurements range in discharge from 150 to 1170 cfs and occurred on 

March 27 off the Test Site.  

The measurements made on the Test Site include a series of four, made at the Unnamed 

Tributary to Fortymile Wash near Rattlesnake Ridge, Station 10251248. Discharges range 

be•wten 1• to 2.5 ds. Water samples were taken and a schedule, 1904 and 39A. is 

presently being processed at the USGS Denver lab. Local runoff from Jackass Flats, Area 

25, was measured at Topopah wash at little Skull Mountain, Station 10251260. The 

measurement was made 30 miles upstream of the gage. A discharge of 1.5 cds was obtained 

on March 30. 1992.  

3GRS02.2A Complete FY 83-85 data and prepare report 

Records are undergoing review at Carson City. The data report is at Carson Ci.v' for 

retyping.  

Oualirv Assurance 
3GRS027A Complete techncal process for streamflow data collection 

HPs 100, 117, 166, and 219 are at HIP for reciew and then submittal to QA office. HP-40, 

R2; HP-43. R. and HP-169, RI were approved March 23. HP-.A4. R., and HP-14, RI are 

in the signature process.  

Plarnnine and Or1rations 

3GRS016A Complete installation of two Amargosa gages 

The work package with designs and environmental statements is to be resubmitted to the 

BLM by request. Eagle Mountain is the one remaining site to be constructed under this

M illi: IN177 '41i 
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heading.

Variances 

3GRS0,2A Complete FY 83-85 data and prepare report 

..The records and report are on hold duc to the office relocation at Carson City, Ncvada.  

Impact: Schedule delayed possibly one month.  

3GRS016A Complete installation of two Areaegosa gages 
Eagle Mountain construction is on hold due to inability to receive permits from the BLM 

(California). This is the final site to be completed under this actimtv. Contact with the 

BLM at present is being handled by DOE.  

Impact: Schedule delayed; no current estimate of restart.  

3GRS027A Complete technical procedures for streamflow data collection 

All procedures reside at HIP QA.  
Impact: Schedule delayed; estimate additional month to complete.  

SCP 8.3.1212.2 Transnort of debris by severe runoff OG331IG 

Summary Account Managcr - D. Grasso 

ACT-IITIES AND ACCOMPLISHMENTS 

Technica-! Activihe 
3GRS002B Field reconnaissance of severe runoff features 

D. Grasso and P. Glancy conducted reconnaissance in southern Nevada to determine if any 

debris bad moved as a result of severe storms on February 12-13 and most recently on 

March 26-27 and 30-31. The March storms were especially heavy and produced intense 

precipitation, hail, and flooding. On March 30 a funnel cloud touched south of Las Vecas 

and golf ball-size hail pelted the area. Intense precipitation, measured as 2.0 to 2.5 inches 

in the southern and southwestern Las Vegas valley near Duck Creek and Blue Diamond, 

occurred during the March 26-.27 storm. This heavy rain resulted in severe runoff and 

flooding in these pars of the valley where the brunt of the storm system was positioned.  

Streazflow and erosion was particularly heavy along Las Vegas Wash to the east along its 

major tr•btaries (e.g. Flamingo Wash. Duck Creek. and others), as well as in places where 

ciy streets act as conduits that drain flood waters from the large alluvial fans surrounding 

the valley. Duck Creek. at Spencer Road, for example. flowed at bank-full capacity and 

flooded the streets near-by most of the day of March 27 and again following the severe 
thunderstorm of March 30.  

P. Glancy reconnoitered areas of highest runoff following the storms of March 7-8 and 26-27 

to look for evidence of heavy debris transport. Along the Amargosa River, he recorded only 

minor streamflow and no evidence of intense debris transport from the March 26-27 storm.  

D. Grasso investigated the middle reaches of Duck Creek in the southern Las Vegas valley 

to locate evidence of histonc flow events. It is thought that such evidence may reveal 

important information regarding the frequency and magnitude of severe runoff events in 

southern Nevada.  

P. Glancy revisited Copper Canyon mudflow of 1990 with R. Carmen and .1. Yount (USGS

GD). They attempted to reach the source of the miudilow. but were unable to because of 

the long hike and shortness of davitght. They were. however, able to isolate the sourzr area 

of a specific tributary and discovered ample evidence of a long and complex debris-fiow 
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history in this drainage. This basin would bc exccptionally attractive for palcoflood anal.sis 

because of the prevalence of datable stratigaphic horizons of tephra and vcctal (organic) 

materials. The basin will probably bc selected as a candidate site for detailcd study of 

dcbris-flow and transport processes for this activity, as wcll as for its long palconood history 

for the palcoflood evaluation activity.  

P. Glancv visited lake's Point. an area west of Fortymilc Wash and north of Yucca Wash.  

with 1. WVhitney and J. Coc. Coe analyzed the volumcs of scdiment eroded and depositcd 

by severe floods and ensuing debris flows during July 1984. This group prcsentcd a poster 

session at the AGU meeting in San Francisco in December, 1991, regarding the scoping 

results of this photogrammetric analysis. Prior to the March 21 ficld visit to Jakc's Point, 

Glancy and Grasso reviewed Coc's analytical techniques in Denver on March 18-19. The 

field visit verified the quantitative resemblance of Coe's analyses by field checking the 

dimensions of the erosional and depositional areas against the numerical results obtained by 

Coe. The preliminary results of this technique are promising. The technique does, 

however. require large-scale, high-resolution aeria photography before and after a debris

flow event occurs in order to achieve an acceptable degree of quality and accuracy.  

3GRS004B Procure and prepare aerial reconnaissance data 

D. Grasso contacted FOLD (Federally Owned Landsat Data) distribulors regarding the 

availability and cost of Landsat diital data for geornorphometric activities. Thee of the 

needed data sets (Landsat TM scenes, all dated 3/23/84) are available. Two have been 

ordered. The third one will be ordered during the first week in April.  

Oualira Assuran . ,

Plannine and Operations 

Variancec 

Work Performed hut not in Dir ec, Supnort of the Scheduled Tasks 

P. Glancy and D. Grasso spent time preparing for an upcoming QA audit (April 1, 199Z) for this 

activity. The timing of this audit impacted field investigations of a recent runoff event in March.  

and time needed for the monthly PACS and the six-month status report. (24 hours) 

%13S 1 2-_3.1.1-3 Regionaj Ground-Water Flow System 

Principal Investigator - J. Czarnecki 

To define the potentiometric distribution hydraulic properties, and recharge and discharge for the regional 

ground-water flow system to determine the magnutude and direction of ground-water flow. (SCP 

Study 83...1.13) 
4 •.
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SCP 2.1,1 R Rein I poetomll A:�c dsrh.3",- ~ ~ tqmw's.v 

2 Q __' U 11B .  

Summary Account Manager - 3. Czarneck 

,4CTTVITIES V'%D ACCOMPLISH!MEN1S 

Technical ActQ'tIV 
3GRG052 Process existing log data Amargosa Desert 

S. Keller continued to assemble and process existing log data from mining-companY 

drillholcs constructed in the Amargosa Desert.  

3GRG054 Prepare report on existing regional water level data 

R. Luckey, W. Oatfield, J. Czarneck" and N. Stuthmann met to discuss Oatfield's potcntial 

involvement in finishing this assignment. Per that meeting. Oatfield provided M. Cicsnik 

with a draft version of a water-level data report with approximately 540 water-level 

measurements. Ciesnik modified the format of the report text and plates for compatibility 

with USGS review requirements.  

3GRGO53 Locate additional piezometers in the Amargosa 

J. Czarnecki and C. Savard performed field reconnaissance for additional mining company 

drillholes constructed in the Funeral Mountains and Greenwater Range. A new access road 

in the Greenwater Range was visited which provided access to a previously inaccessible 

drillhole (VC-1). This hole (as well as another nearby bole) had collapsed. An addition-.  

drillhole site located on a fan south of Pyramid Peak in the Funeral Mountains was visizeU, 

but the drillholes there were either too shallow or collapsed.  

3GRG003 Measure water levels in Amargosa Desert 

J. Czarnecki and C. Savard measured water levels in nine observation wells in the southern 

half of the subregional ground-water flow system.  

3GRGO07 Conduct prototype equipment testing in small diameter wells 

C. Savard and J. Czarnecki installed and tested a 1-11/16' diameter jack pump (similar to a 

windmill-style pump) in a 1,100-deep piezometer located west of Stateline, Nevada, in the 

Amargosa Desert. The tripod that had been constructed to lower the 1*.diameter pipe and 

rod downhole was insufficiently tall to handle the pipe, and was taken to a welding shop in 

Las Vegas for modification. For the test, 30 ft. of V-galvanized pipe and rod were lowered 

down the piezometer by hand, providing a water column of only 20 ft. above the pump 

intake. This water column was drained in less than 2 minutes at a ptumping rate of about 2 

galons per minute. No drawdown was observed in a shallow piezowcter constructed in the 

same borehole, indicating hydraulic isolation. The well was allowed to recover over night 

and was rcpumiped with similar results. Future testing will be done with the pump intake 

placed at least 200 ft below the static water level in the well. The above-ground pumping 

apparatus (pump jack and motor) was assembled in less than one hour.  

Oualirv Assuranc; 

Planning and Orcrationj 
3GRGO03A Access permits to measure water-lcveLs in Amargosa WeUs 

Letters requesting access to weil sites in the Amargosa Desert were sent to BLM offrices in 

Las Vegas and Barstow. California. Included were maps shoving the sites to bc visited.  
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3GRGO07 Prototype equipmcnt testing for smafl diameter wells 

Plans were discussed by J. Czarnccki with personnel from USGS Las Vceas subdistrict 

office regarding upcoming planned testing of a jack-pump in Z diamctcr wells in the 

Amragosa Desert. Testing is on hold until appropriate permits arc in place from the BLM.  

3GRGO03A Access permits for Amargosa wells 4 
Permit application forms wcre received from the BLM for access to well sites throughout 

the Amargosa Desert, but specifically at deep observation wells constructed in mining

company exploration holes. Forms are in the process of ocing completed for access to these 

sites and testing the wells located there.  

Variances 

Work Performed but not in Direct Suo2ort of the Scheduled Tasks 

An estimated 100 hours were spent on the following: 4 

I. Czarnecki submitted a report entitled 'Ground-Water Conditions in Amargosa Desert, 

Nevada-California. 1952-87" (USGS Water Resources Investigations Report 894101) to W.  

Causscaux for qualification of all data contained therein. The report has water-level data 

that will be needed for regional modeling efforts.  

M. Ciesnik participated in a series of pre-audit meetings in preparation for an upcoming 

DOE audit.  

J. Czarnecki prepared a request for personnel action to obtain a contract hydrologic 

technician to assist the Fortymile Wash study and regional potentiomettic levels activity,.  

M. Ciesnik submitted a technical data information form to the QA office for water levels 

measured in selected wells in the Amargosa Desert during field trips in 1991.  

J. Czarnecki and M. Ciesnik performed routine checks of their OA documents (HPs and 

OMPs).  

J. Czarnecki reviewed a proposed revision to the SCPB for adding drillhole UE-Z5 c#4 to 

the c-hole complex.  

J. Czarnecki purchased and acquired various equipment for testing a small diameter pump 

including a shaft pulley, pipe elevators, pip clamp, and a winch.  

M. Ciesaik completed reading assignments pertaining to AP-5.280, OMP-3.03, R3, and 

QMP-3.07. R4.  

M. Ciesnik and J. Czarnecki reviewed plans to perform validation of the computer program 

PLANE.PC. required by OMP-3.03. R2.  

M. Ciesnik performed a technical review of modifications made to HP-96. RO 

(Measurement of wind speed using a Met-One Inc. Model 014A Wind Speed Sensor).  

J. Czarnecki gave presentations on characterization of the regional ground-water flow system 

to seven busloads of citizens visiting the Hydrologic Research Facility in area 25 on the, 

Nevada Test Site.  

M. Ciesnik and J. Czarnecki attended a QA training course entitled 'How to Be Audited'



pr~scntcd by W. Rodman.  

5CP 1 Y 2 1.33 Fortvmiie Wah recharze study ,lG31 I'. C 
Summary Account Managcr - C. Savard 

aCTtIVITIES~ AN4D ACCO%1PLISUM~ENT 

Technical ActMOiCs 
3GRGO03B Complete report on channel loss 

Continued to draft report. Preliminary runs with the Agricultural Research Scr•icc .nodcl 

were completed to dcfinc the relationship between mean annual streamflow and recharge.  

3GRG0048 Develop infiltration test procedure 
Assisted Nevada District personnel measuring pump discharge during the JF-3 waler 

sampling. Simitat techniques with a tea-turn potentiometer will be used to monitor watcr 

levels in infiltration tanks. Held brief discussions with L Hoffman about his future work 

with artificial recharge studies.  

3GRGO12B Non-l0ncar analysis of regional streamflow 
Prepared supporting material for presentation of a poster supporting the abstract titled 

'Looking for chaos in streamflow with discharge-derivative data' which was acccptcd by the 

American Geophysical Union for presentation at the Spring 1992 meeting specal session 

'Predictzability of Climatic and Hydrologic Systems: Insights from Nonlinear Dynamics'.  

The poster will pi.vide inf6rmation about the underlying nonlinear dynamics of streamfilow.  

.... Continued 1on 6tbnitep•al analysis of Merctd River stteamflow data for a more 

complete analysis. The predictability of strearflow is important in the Yucca Mountain 

area to define gpound-water recharge.  

3GRGOZS Coect FMY.92 moisture data 
Read rain wedges at UE-25 UZN'85. UE 7- 4Z0#92. and UE-29 UZN*91. Neetron 

logged UE-2S UZN#8S, UE-2S UZ.N #92. and UE.29 UZN #91. Made- depth to water 

measurements in UE-29 UZN 091, UE.29 ,,01. and UE-29 a#2. The data collection 
- frequency was increased to document an ongoing recharge event.  

- ualiry Assurance 

PlInning and Onration 
"3GRGO0IB Complete citeria letter ponding sites 

Continued to draft critena letter.  

3GRGO06B Complete criteria letter FM and FIMN boics 
-:�.Continued to draft criteria letters.  

3GRGOIOB Continue to site FMN and FM holes 
Continued to site possible locations for the FMN and FM holes. Observed dLscbarge from 

JF-3 water sampling pump operation in Fortymale Wash. Future bole locations can not be 

located where man has influenced the natural movement of water throulh the insaluratcd 

S"zone.  

ii•,.• Varias 

3GRGOO1B Complete aiteria letter ponding sies 

Ponding sites arc not finaily located. The infiltration test proceduxe has not bce: inali zed 
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and the extent of other DOE contractors wnvolvemrcnt is not decidcd. Infiltra::on tcsts a: :hc 

ponding sites Will not be run until neutron logging holes are complvetd. Additiona! ;.ime is 

rmquired to complete thc draft criteria lcttcrs. No impact on major dclivcrabics is expcc:cd.  

3GRG003B Complete report on channcl loss 
Due to other work commitments and relocation, pcrsonncl as.signed to complete the rcport 

have been unable to finish the report by the scheduled time. Additional timc is required to 

complete the rcport which is being targeted for a journal.  

3GRG004B Develop infiltration test procedure 
Additional time is needed to develop a workable infiltration test procedure using the largc 

tanks and to define a system to record all the necessary physical parameters for later 

analysis. No impacts on major deliverables is expected.  

3GRG005B Complete procurement of infiltration test equipment 

When the infiltration test procedure is developed all the equipment necessary can be 

procured. No impacts on major deliverables is expected.  

3GRGO06B Complete criteria letter FM and FMN holes 

Additional time is needed to complete the draft criteria letters. Hole locations need to be 

sited. The sampling schedule during drilling needs to be defined. No impact on mayor 

deliverables is expected.  

3GRGO1OB Continue to shte FMN and FM holes 
FMN locations need to be finalized. A balance between holes used to monitor natural 

conditions and infdtration experiments needs to be defined. No impacts on major 

deliverables is expected.  

3GRGO12B Non-linear analysis of regional streamflow 
Additional time is required to finish the poster, which is scheduled to be presented on May 

14, 1992. at the AGU meeting.  

3GRG109A Procure equipment for air-k tests 
Air permeability tests need to be reevaluated for their help in determining recharge from 

Forrvmile Wash. Experts in the field will be consulted to determine if the costs and effort 

to obtain air-k data will be useful for Fortymie Wash recharge objectives. Any delay will 

not impact major dclivcrables.  

Work Performed but not in Direct Su~ntort of the Scheduled Tasks 

An estimated 40 hours were spent on the following: 
Collected depth to water measurements in the Amargosa Desert for the regional 

potentiometric level network.  

Assisted in testing equipment to be used for ground-water sampling in the regional 

potentiometric level network.  

Participated in the USGS audit of the activiry.  
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SCP P.3.1,213.4 Evaetranspiration .udi- OGIID: 
Summarv Account Manager - J. Czarnccki 

"k.CTINTIES AND ACCOMPLISHMETS 

Technhil Actixh iCS 
3GRG205A Comple'c report on vertical multilevel sampler, Franklin Lake Plava 

Two reports entitlcd 'Does localized recharge occur at a discharge area within the ground

water flow system of Yucca Mountain, Nevada?' and 'A Hint of Recharge at Franklin Lake 

Playa, Inyo County, California" were sent to USGS Headquarters for final approval 

following D. Appel's review.  

3GRGO30 Select 'WT/ET sites 
This activity has not started. See 3GRG2I5A below.  

Oualitv Assurance 

"Plannine and Orerations 

Variances 

3GRG201A Perform prototype tests of ET measurement 

No prototype testing was performed. Meetings were held with D. Stannard (USGS/N'RP) 

and R. Luckey to discuss the scope of work and available personnel.  

3GRG208A Purchase materials for piezometer nests 
SA determination of type and quantity of materials to purchase for piezometer nests cannot 

be made until an evaluation of the number of sites is made. This will be delayed until the 

chloride profilinig method can be evaluated and tested, which may greatly minimize the need 

for piezometer nests. J. Czarnecki discussed chloride profiling with S. Tyler (DRI. Reno) 

who provided several papers on the subject.  

3GRGO30 Select WI/ET sites 
See 3GRG208A variance.  

3GRG206A Analyze Franklin Lake hydrochemical data 

No activity. This activity has been placed on hold until the project chief can be freed to 

work on iL Results from this effort will feed G006 (Hydrochcmistry of Franklin Lake 

playa).  

Work Performed but not in Direct Supgort of the Scheduled Tasks 

J. Czarnecki presented a poster entitled Localized recharge at a discharge area within the ground

water flow system of Yucca Mountain, Nevada* at Waste Management '92 in Tucson, Arizona.  

Czarnecki sent papers on the regional ground-water flow system and Franklin Lake playa to about 

12 persons who stopped by the poster.  

3. Czarnecki sent a formal request to the U.S. Board of Geographic Names to officially name the 

unnamed alkali flat located north of Eacle Mountain as Franklin Lake plava. The request was 

received and a decision is expected in four months.  
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\VBS I .3.3 .. 4 Rc¢ional Hvdroloeic Svlem Svnthesis and MA dclinJ 

Principal Investigator - 1. Czsrnccki 

OBJECTIV 
To svnhesizC hydrologic, geologic. hydrochcmical, and geophysical data into a modcl and make a qualitative 

analysis of how thc system is functioning; and to rcprescnt quantitative observations of hydrologic da:a 

pertaining to the ground-water flow systcm in a comprehcnsivc now modcl. (SCP Study 8.3.1.2.1.4) 

SCP 8..1.2,1 4 2 Subrecional two-dimensiona! area! hvdroloic I modeline OG331112 

Summary Account Manager - 1. Czarnecki 

ACTIT1TIES AND ACCOMPLISHME.  

Technical Acliviiics 

Oualitv Assurance 

Plannine and Operations 

3GRM017A Hydrology intcgration task force participation 

1. Czarnecki participated in a meeting of a subset of the Hydrology Integration Task Force 

and the Geochemistry Integration Task Force to set the agenda for a joint meeting on 

hydrology and hydrochemistry scheduled for May 27 and 28. 1992.  

Variances 
3GRM014A VerTication problems, MODFE computer program 

There was no further activity;, staff have been -diverted.  

3GRMO0SA Test finite-element mesh generator 

This activity has not started; neither J. Czarnecki or M. Ciesnik have been free to start this 

activity because of other project commitments.  

Work Performed but not in Direct Su2oor1 of the Scheduled Tasks 

J. Czarnecki prepared a Research Grade Evaluation Guide (RGEG) package for peer panel review.  

.1. Czarnecki attended a seminar by C. Voss (USGS/Hawaii) entitled 'Parsimony in modeling.' 

-SCP 8.3.1.2.1,4.4 Ret!ional three-dimensional hvdroloric modeliny 0G3311K2 

Summary Account Manager - J. Downey 

ACTJTW_,ES AND ACCOMPLISHMENTS 

Technical Activities 

3GRM040 Interface GSIS with ground-water models 
C. Faunt and F. DAgnese continued working with D. Williams on testing ARC/INTO and: 

MODFLOW interfaces at CSM's Center for Geoscicce Computing. Williams is finalizing 

efforts on the evaluation of MODFLOW and ARC/INTO interfaces.  

Oult Assurance 

-Planning and OtQrations 

3GRM13A Develop visualization software 

C. Faunt discussed a user interface for the Intergraph system with B. Wales (Intergraph 
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Corporation) that \, ould expedhIe input and %`.sujL.ý:aton of cros- ec:ional data in the 

lntergraph system.  

K. Turner requested purchase of IDRISI GIS soft-arc ,,,.h, is a PC-bascd raster software 

package available for only '*O-.00 and can be used as a quicý visualiz.ation tool.  

\'• rmnncee.  

3GRMNO-A Calibration of 3-D ground-water flow model 

This activity has been temporarily dclayed until the study plan for future climate changes is 
approved. A prototype model wfill be constructed by J. Downey to tcst memory 

requirements and/or code constraints.  

B'i 2.3 3 12 Unsaturated ne Hv drolI 

To dcvclop a model of the unsaturated zone hydrologic system at Yucca Mountain that will assist in 

assessing the suitability of the site to contain and isolate waste. (SCP Investigation 8.3.1.2.2) 

-WBS 1.2..3 1.2.1 Unsaturated Zone Infiltration 

Principal Investigator - A. Flint 

To determine the effective hydraulic conductivity, storage properties, and transport properties pertinent to 

unsturated zone infiltration as functions of moisture content or potentia; and to determine the present and 

to estimate the future spatial distribution of infiltration rate over the repository block at Yucca Mountain. "', 

(SCP Study 8.3.1.21.1) 

SCP R,. 1,2.2.1 1 Characteri7ation of hvdrolomc riro*erlieS of surFicial materia's 0G3312Z' 

Summary Account Manager - A. Flint 

ACTIVITIES AND ACCOMPLISHMENTS 

Technical Ac'tivities•:.T 

3GUI002A Analyze rock outcrop samples 
This activity will be wxtended to June 29, 199Z to incorporate at least two more transectm. 4 
Along with the Prow transect described in the February report, an additional transect was 

conducted this month. This transect collected over 300 samples in the Shardy Base of Tiva 

Canyon along the wes side of Yucca Ridge in Solitario Canyon. To invetiate the 

relationshp between vertical and horizontal variabiliry in this seemingly very deterministic 

lithologic unit, 26 vertical transects of 10-1.5 samples over the 35 foot thick unit were 

collected over a 4000 foot distance along the unit to create a 2-D dataset. Core plugs are "i-', 

being prepared on the collected field samples. Laboratory measurements are progressing ,42 

well on the rest of the transect samples. Moisture retention data on the horizontal transeact10 

of the Shardy Base indicate a faidly uniform air entry potential of about 0.5 bars which will fD 

be used for modeling purposes. Imbibition experiments on that dataet indicate quite a lot, 

of variability, which corresponds with the variation m porosty shown vertically in the unit.  

Datasets of all measurements done on samples from six transects have been organized into:.! 

ASCII files for submission into the LRC and TDIFs have been begun. The extension of th, 

activity will not unpact the preparation of the OFR due September 30. 1992. X-1
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3GUIý04A Compile and araiwec esr':ng sois data 
This actr-il, is pCrC•1'es•nr_ , "o4 with the arnval of rew persorr.cl Farniia, U':Ion of n.w 

personnel A-ith exrs:inv. sti r:"c. a maicrmals da~a and re',d tesig equiprmcnt has bczgur.., 

with introductior. of riced t-a;-ooarc noca,..s t.n .orrcspcnd wi.'th """" runof1 

su.rficiad units and aswci~a:cd sois 

3GU1005 Test borehole lojing tools in r.c' neutrt,'n bole 

This acti.itv will be extendEd to Ju I, 10Q-' to coincide N, ith 3GL'IOCMIA,-.5:a. and check 

geophysical instruments. The new 'an has not becn received 'ec.  

O(uiiv ,A,luranc 

3GUI023A Graded OA and other OA requiremen's 
Implementation of all CA requiremernLs Aas performed as needed.  

Plannine and Onerations 
3GUI025A Procure SPARC station for GIS program 

The SPARC station has not been processed through purchasing yct because of del-iys in the 

allocation of capital equipment funds.  

3GUI026A Continue procurement of geophysical logging van 

The geophysical logging van is stil expected to arrive soon. The Extension of "his ac:'.tv 

will not impact programmatic schedules. The geophysical logging of all neutron iogs s 

scheduled to take six months after which there is a n=ne month lag to prepare technical 

procedures before site characterization borehole logging begins.  

Variancen 
3GUI002A Analyze eisting outcrop samples 

As explained in the technical activity discussion, this activiy has been expanded to incl'ude 

additional transects which wiU extend the planned finish date to June 29, 1991 This A-LA' not 

impact the planned finish date of 3GUIOOA, preparation of OFR for outcrop sampics.  

3GUI005 Test borehole logging tools in new neutron hole 

This activity has been extended to coincide with 3GUI005A. instAI and check geophysical 

instruments. Rather than check the old geophysical tools in the new boreholes, then 

recheck the new tools, the two activities will be concurrent to install the new tools as soon 

as the new logging van arrives and then check the new tools in the field. The van Ls 

expected within four weeks and thus the planned finish of these two activities shouid not be 

impacted.  

3GUI02SA Procure SPARC station for GIS program 

This activity has been unavoidably delayed due to the procurement and budgeting process.  

The actual finish date is currently unknown. There is a three month lag for set up of this 

system before the next activity to utilie the system begins (3GUIOO7A. analvze the spatial 

variabibry of soil physical properties.. six months). Thls suggests that there wiXll be no mpact 

on programmatic scheduling.  

3GUI026A Continue procurement of geophysical logpng van 

The arnval of the geophysicail logging van is imminent. and the delay of -his ac6ri.•v' should 

not irnpict 3GUI005A which allows for three months to install the instruments and field test 

them in the new borcholes.
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SCP F3 1_2.I. 2 Evaluation of natural inriltration 0G321' 
Summary Account Manager - A. Flint 

ACTIVITIES AND ACCOMPLISHMEN'S 

Tcchnical AcLivitie$ 
3GUL302 initiate small scale deterministic model 

A preliminary analysis of 1-D and 2-D simulation of transient unsaturated flow using the 

modified version of the VS2DT finite diffcrencc algorithm was completed by J. Hevesi, and 

a comparison of simulation results using VS2DT with results obtained using the TOUGH 

finite difference algorithm was initiated. The comparison is being made to investigate the 

importance of including transpiration as a boundary condition and as a sink term in the 

governing equation for internal nodes within the root zone. Initial results have indicated 

that including transpiration for an overall ET boundary condition may provide improvements 

for unsaturated flow simulation and an application of the inverse solution method for 

investigating material properties and structure within alluvial deposits. Efforts are 

continuing to more accurately define the ET boundary condition in terms of rooting depth 

as a function of time and space, root density as a function of depth, time, and space. limiting 

pressure potentials, and surface resistance factors. The ET subroutine is also being 

modified to include potential evapotranspiration as a function of meteorological parameters 

and a solar radiation model iii order to account for both seasonal and diurnal effects on the 

upper boundary condition. For the initial simulations, total daily potential ET was estimated 

according to evaporation data available from the class A evaporation pan in Jackass Flats.  

The 90day flow simulation f• .,954ode inite difference mesh required approximately 4 

minutes of rua4ime on a 386/33 maclhie when using a time step of one day. This is 50 to 

100 times faster than flow simulations for the same model using the TOUGH code on the 

PRIME. A reduction in run-time will be an important advantage in the continuing effort of 

inverse modeling and also for Monte Carlo simulations.  

3GUI311 Initiate analysis of moisture profiles 
Analysis of moisture profiles for selected boreholes in Pagany Wash and Fortyrmilc Wash, 

and also for the newly installed boreholes, was continued by L Flint, A. Flint, C. Savard, 

and J. Hevesi as additional data were collected. The boreholes were logged at an increased 

frequency because of the much higher than average magnitude and frequency of 

precipitation that occurred for January, February and March. The series of moisture 

profiles obtained indicated the downward movement of a well defined wetting front to a 

depth of approxmzately 2 meters for the newly installed boreholes and for the boreholes in 

Pagany wash, while the two boreholes in Fortymile Wash, N-92 and N-91. indicated a 

greater volume of infiltrated water to a depth of 4 to 5 meters. These profiles will be useful 

as a means of model validation for the small scale deterministic modeling activity, as well as 

for inverse modeling, specifically in terms of the upper surface layer and the ET boundary 

condition, because relatively accurate measurements of precipitation depths were made at 

each borehole sie using a storage gage. Logging of the selected boreholes at weekly 

intervals will continue in order to measure changes in moisture profiles due to 

evapotranspiration, This work will be valuable in understanding both hydrologic processes 

and material properties within the upper 2 meters of surficial materials.  

3GUL315 Prepare technical paper small scale model 
An outline and abstract have been completed for the first report in a series of technical 

,.., papers describing the analysis of flow simulation results for an application of the inverse 

solution method. These predict natural infiltration based on possible future climatic 

conditions, evaluate net infiltration at specific sites using mass balance calculations, pcrforn 
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sensitivity analyses to evaluate the reid. : influence of variou.s me-eorological, h.,,drolocical, 

and geological parameters., and validate various conceptual models of natural infiltration.  

The first report %ill specifically describe the results of the inverse solution method for 

estimating the ficld-sc.ale hydrologic and material properties of alluvium deposits in Pagany 

Wash.  

3GU1321 Install and calibrate automated evaporation pan 

Installation of an automated class A evaporation pan at a field site in Jackass Flats was 

completed. Modifications made by 1. Klenke to the refdl reservoir, delivery line, rloat valve.  

stilling well, and data collection system will improve the accuracy of measurements.  

Modifications made by Kienke and 3. Gonzales to the instrument shelter. delivery line 

system, and protective fencing have improved the quality and reliability of the automated 

system. The instrument station includes a tipping bucket rain gage, totalizing anemometer.  

and thermistors for measuring water and air temperature. Additional meteorological data.  

including relative humidity, wind speed, and wind direction, can be obtained from a nearby 

weather station.  

3GU1324 Initiate tritium sampling program 
Samples were selected from USW-UZ.N-55 LEXAN samples for tritium analyses. It was 

agreed to send these samples to USGS Geochemistry in Denver as soon as they are 

packaged at the Sample Management Facility.  

3GUL368 Procure instrumentation for ET 
No progress was made on this activity during March due to a lack of manpower. This delay 

does not result in a variance at this time.  

3GU1377 Field calibration of neutron-moisture meters 
Field calibration of the neutron-moisture meters using core samples available from the 

newly installed neutron access boreholes continued as additional data was collected. A 

preliminary calibration equation developed by A. Flint and 3. Klenke indicated an 

improvement in calibration accuracy relative to previous calibrations The improved 

calibration is possible because of the continuous coring procedure that was implemented for 

the installation of the new boreholes. N-55 samples are currently being dried at 

temperature ranges of 200-800' C. Some locations in the borehole indicate a large storage 

of water at 105' C compared to higher temperatures. Preliminary data suggests that 

removing all the water from the samples will improve the calibration equation.  

3GU1381 Log neutron access boreboles FY92 
Seleced borcholes were logged with increased frequency during March because of-the 

increase in precipitation that occurred during this period. Regular logging of all neutron 
boreholes was scheduled for the first week of April.  

3GU1385 Drill new neutron access holes 
Installation of boreholes N-17. N.1.5, and N-16 in Pagany Wash was completed despite a 

significant amount of down-time due to adverse weather conditions. Installation of 
boreholes N-27. N-64, and N-38 should proceed on schedule.  

3GU1387 Continue locating new neutron holes 
A total of eight new neutron access boreholes have been successfully installed during FY91.ý 

The locations for the final three boreholes to be installed in FY92 have been finalized and 

approved. The installation of these boreholes should proceed on schedule. Locations of 12, 

additional boreholes were requested by DOE for FY92 budgeting purposes.
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STechnical Activities 
"30GU1606 Protoype inrdtrometer field testing 

L HoffmanW a new Foothill Engineering contract employee, began work March 17 and has 

since made some progress on this activity. Background information has been assimilated 

and studied and he has become familiarized with the equipment and various field sites.  

New information regarding calculated solutions for well permeameters has recently been 

acquired. has been read and will be assessed as to its applicability. A GUELPH 

Permeameter was loaned to B. Glass with Sandia National Laboratory. Glass is running a 

comparison of two Feld infdtrometers.  

3GUI616A Develop prototype ponding study 
"The arrival of only one of the two anticipated personnel has resulted in no further progress 

on this activity for this month. So far there is no indication, due to the float in this activity, 

that this will result in programmatic lelays.
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3GULI3 Procure and calibrate sensors fcr borchoik monitoring 

No progress was made on this activity during March due to a lack of manpower. This dclay 

does not result in a varlince at this time.  

3GUI389 Calibration and testing of cross.hole gamma probe 

No progress was made on this actil.ity during March duc to a lack of manpower. This dclay 

does not result in a variance at this time.  

3GU1396 Testing and calibration of prototype TDR 
Laboratory testing and calibr-.tion of the prototype TDR was completed. Field site testing 

and calibration is continuing at a location in Jackass Flats. Modifications to the data loggcr 

program are also in progress.  

3GU1404 Installation of TDR network 
Potential field locations for the TDR network have been selected. Installation of the 

network has been delayed pending procurement of instrumentation (see activity 3GU1409.  

"Graded OA and other OA requirements). This delay does not result in a variance at this 

time.  

3GU1409 Graded QA and other QA requirements 
Implementation of all QA requirements were performed as needed.  

3011405 Procure CSt TDR 
The problem causing a delay in procurement was identified and corrected. Partial 

procurement has been completed, and procurement of the remaining materials should now 

proceed on schedule. The delay does not result in a variance at this time.  

SCP 6 3.1.2,2.13 Evaluation of artificial infiltration 03_,,122, 

Summary A.coumt Manager - A. Flint 

&CMTrES AND ACCOMPLISHMENTS
.4



3GL11630 Determine field locations Infiltration siteserchsntimohadsnto 
Field locations for ponding. LPRS and SPRS sizes, cecoe hs ot n ett 

DOE for FY93 budgeting purposes. ,*umbers of sites were reduced to 11 pording sites, 

and six each of the rainfall simulation sites. This should represent the various infiltra-ion

runoff units over the mountain. The locations indicated to DOE were not spcclifk and %4ith 

the assistance of the new employee, work in the artificial infiltration activity this comning 

month will involve flagging the slics in order to bcgin thc job packagc for drilling at thise 

plots.  

Oualitv AMsurance 
3GU1695 Graded QA and other QA requirements 

Implementation of all QA requirements was performed as needed, 

-Plannmng! and Operations 

WBS 1,2.3.1.1.2.1 Percolation in the LUnsaturated Zone -Surface Based Study 

Principal Investigator - 3. Rousseau 

To determine the present in situ hydrologic properties of the unsaturated zone hydrogeologic units and 

structural features; to determine the present vertical and lateral variation of percolation flux through the 

hydrogeologic units and structural features; to investigate the relationships between present flux and past 

climatic condkitins andto~determine the effective hydraulic conductivity, storage properties, and transport 

properties as functions of moisture content or potential. (SCP Study 8.3.1.2.2.3) _ 

SC? 8.3.1.2,1.3.1 Matri hvdrolci~c-tnro2:C1"iC testing 0G331.U2 

Summary Account Manager - A. Flint 

A C7hTES AND ACCOMPLISHME TS 

3GUP009A Construct and test low-flow perineameter 
The design and engineering of this device has been completed. Components that have been 

requisitioned. but not yet received., include a precision-rate controlled, high pressure syringe: 

pump and a high-resolution pressure transducer with a range of several thousand psi.  

Construction will begin when all components are received.  

3GUPQIGA Develop and test imbibition procedure 
This task was completed as scheduled. Two new imbibition procedures were developed and_ 

tested - one at the HRF and the other at Oregon State University (OSU). The HRF ~ 

procedure utilized a saturated capillary matting in a ple~dglas box kept wet by a constant 

head water supply system'. Dry' cores were weighed and then placed with the flat face down" 

on the capillary matting., The cores were allowed to freely imbibe water. and the rate Or 

imbibition was measured by reweighing the cores periodically.,iThe OSU system works by 

suspending the samples from small load cells to obtain a continuous weight as Water was 

imbibed from below. Tht OSU method, allows for continuous collection of datapoints wtu %h 

gives information on filling of secondary oresanwilpodeatetfrvelctn 
moisture retention methodology and modeling of functional relationshps. The HRF system' 

only provides enough data to calculate sorpthvity but can run more than 50 samples 
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simultaneously.  

3GUP013A Model imbibition to verify lab measurements 

Additional samples have been used to collect Lmbibition data for inverse modeling to 

estimate saturated conductivity and functional relationships from sorptivity. Some 

preliminary attempts were made to evaluate the inverse modeling computer program, but 

with inconclusive results. This study is still underway. Thc imbibition method described in 

3GUPOOA (Develop and test imbibition procedure) is currcntly bcing tested using core 

samples and will provide data to be used in modeling imbibition curves for methodology 

verification and estimation of functional relationships.  

3GUP16AA Matric potential from tensiometer/transducer 
No progress was made on this activity in March. Additional personnel have recently been 

hired and additional personnel are expected in May, at which time this activity will be 

resumed. It is not expected that delays in this activity will impact other activities at this 

tune.  

3GUP17AA Water retention from SPOC analyses 

This activity was scheduled for completion at the end of March. Additional development to 
dctermine the feasibility of incorporating simultaneous measurement of multi-step outflow 

along with hysteretic moisture retention is being conducted with the aid of personnel at 

OSU. In addition, it is desirable to automate the system for more accuracy and quantity 

which requires some development at this pcoint. This activity will be extended to be 

concurrent with 3GUP019A (Wa&ter retention presisure plate tests) and will feed directly into 

the preparation of the OFR 3GUP02OA and therefore will not impact any milestone '4401 

activities.  

3GUPrSAA Chilled-mirror psychrometer verification 

This activity was scheduled for completion at the end of March. However, additional 

verification tests are required due to inconsistencies in the data collected on the 

supersaturated solutions of various salts. This problem appears to be solved. An additional 

problem related to the way in which the sample cup sits against the mirror may allow some 

external leakag of air into the chamber. A redesigned sample cup with an O-ring seal is 

currenty being tested.  

3GtP26AA Transect sample statistics 

Stalistical and gostatistical analysis of the physical and hydrologic data collected from the 

transect samples is continuin&. M. McGraw (LBL) and C. Rautman (SNL) are contributing 

to this activity as part of their respective numerical modeling efforts, in addition to J. Istok 

(OSU).  

3GUP27AA Permeability of selected transect samples 

Saturated hydraulic conduct'vities were measured on approximately 70 samples from the 

composite transect. These samples were assembled to provide representative core plugs 

from all of the lithologic units in the unsaturated zone at Yucca Mountain. Permeabilities 

are currently being run on deeper Calico Hills core samples from the GU-3 borehole.  

3GUP028A Imbibition measurements on transect samples 

These measurements are being run on the newly-developed HRF L-rnbibition apparatus 

described in 3GUP010A (Develop and test imbibition procedure). This activity is 

proceeding as scheduled.
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3GU-P3OAA Neutron core physical PrOPcJTty rncasurcmCnt 
Additional samples have been selected for intcrsaznplirtg from the LE-XAN lincrs to malke 

additional measurements supplcmenting the data~set from the can samples. As thce ncutron 

probe calibration equation efforts have progressed. it w~s seen as nccssary to remnove all of 

the water from the rock samples by heating to very high terrpcra-urcs. Experimrncnts ha,.c 

been done on several of the N-55 samples to determine the appropriate tempcratu-es to 

accomplish this and it was shown that some of the units do maintain quite a bit off sturcd 

water when 'anly dried at 1 )5' C. Additional equipment was obtained and calibrated in 

order to dry all of the N-55 samples at high temperature.  

3GVF31AA Neutron core gas pycnomelry measurements 
The gas pycnomctcr has bcen used to test the repeatability of measuremenrt madc on 

nonwelded tuff. The systems appears stable and a draft technical procedure has been 

written. Once the procedure is in place samples will be processed.  

Ouality Assurance 
3GUPO2-AA OA procedure. training and calibration FY92 

OA training and equipment calibrations were carried out as required. A procedure is in 

preparation for the gas p~cnomctcr and the chilled-mirror psychrometer procedure is 

currently being revised based on new information obtained from the CX-2.  

Plannine and Onerations 

Variances 

Work Perfoirmed but inot in Direct Sugnnort of the Schseduled Task~ 

Public tour. March 28. (4 hours) 

Tour for visitors from Russia. March 24. (2 hours) 

Attended AGU Hydrology Days. Ft. Collins, Colorado. March 31. '.8 hours) 

SC? 8.3,1.2.2.32a Surface-based boreholes studies 003312V2 

Summary Account Manager - J. Rousseau 

ACTIVTIES ANDQ ACCOMPLISHMENTS 

Technical Activitie 
3GUP053E Develop electronic diagnostic procedure for verification SPECS of electric equipment 

Work on this activity was restarted in late March. Approximately four months will 

be needed to prepare a first draft of the technical procedure for this method. All 

equipment to continue with development of this procedure is on hand.  

3GUP046E Complete development /design of Denver data base 
Work on this activiry was r estarted in March. iD conjunction with the planned conversion of 

the HRF borehole data acquisition system to IDAS in May.  

3GUP00J3E Instrument and monitor HRF boreholes 
Monitoring of HRF boreholes continued fthoughout the month of March.  

3GUPOZ1E Construct/test /evaluate multi-station gas sampling apparatus 
Construction of the multi-st.aLon gas s~amplinig apparatus is esserntally complete.  
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Preliminary testing of the apparatus and supporting software will take place in A--'

3GUPO59E Complete processing thermistor, pressure transducer, psychrometer technica! procedure 

An in-projcct technical re-iew of the pressure transducer calibration procedure %was 

completed. This technical procedure will be forwarded for OA review and approval during 

the month of April.  

3GUP023E Dcvelop/tcst/evaluatc in-situ pressure transducer recalibration 

No work was done on this activity during the reporting period due to other higher priority 

commitments.  

Qualitv A,,urance 

3GUP020E Acquire/install mass flow 
A OA certification inspection of the vendor/manufacturer of the mass flow calibrator was 

conducted. Minor deficiencies were noted and are in the process of being correc'ed. Exact 

delivery date of the equipment is still unknown at this time. However, delivery is 

anticipated in early June.  

Planning and Ot.crtions.  

3GUP014E Acquire/install humidity generator 

A two pressure humidity generator has been shipped to the NlTS. The unit will be installed 

in April. Training classes will be given by the product manufacturer on May 2. and "2 at 

NTS. HRF calibration laboratory.  

3GUP00E Acquire, install, evaluate optical disk media 

Procurement documents for the optical disk storage media units (WORM drives) were 

forwarded in February. The delivery date is unknown.  

3GUP035E Prepare for instrumentation of UZP-6 

Preparations for instrumenting UZ-16 (VSP borehole) [not UZP-6] continued throughout 

the month of March. A comment resolution meeting to resolve work package issues was 

held on March 25. A prototype geophone cable mount is being manufactured. The 

Sgeophone cable mock-up unit was delivered to RSN to support their mount design efforts.  

Five potential USGS detailees were identified to assist with drilling operations during the 

months of May, June, July, and August.  

3GUP060E Hire and train new staff 

"All staff actions requiring input at the project level have been completed. Awaiting 

personnel division action to process hiring requests, PDs, announcements, etc. Two new 

staf!, hired in December. 1991 and February, 1992. have been scheduled for a special 

training course at Ruska Instruments in Houston, Texas in April. These new-hir•es have "÷ 

completed GET and OA indoctrination training.  

3GU1P04SE Order additional mcoaetelemetry 

This activity is on hold pending approval of an FCC license application to operate a 10 MHz 

wide-band transmitter at the NTS. The 10 MHz system is being investigated as a alternative 

to the :3 GHz microwave telemetry system. License has been applied for.  

.Variance
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(Ccp 'A:. Z b Vertical seismic ýnrilinir C 

Sýrnmary Account Manager - 1. Rousscau 

ACTIiTI ES AND ACCOMPLlSHjIEN-TS 

'!::"..-Technical Activities " A,•: 

3GUP017B VSP lab/physical and compuler simulation: :-D fault method 

H. Jaranmillo has produced scvcral excellent fault inages. Stackin; and composaLmg 

.conLinUCS.  

The processing of Yucca Mountain physical-model data continues.  

Ouality Assurance 
3GUPO30B Develop/write VSP technical procedure: data acquisition 

There was no activity during this reporting period due to lack of time and ilness.  

Planning and o[Sraio0 
3GUP050B Procure "X" windows computer terminal for VSP 

The "X" windows computer terminal was dclivered March 6.  

3GUP035B Design/test/evaluate/procure geophone moeints 
Evaluation of prototype mounting brackets continues. Current design is considered 
adequate, but a new, better design is being sought.  

•:-• ..... .. .. Variances .. . .... ' 
.3GUP047B Prepare ICN for cross-hole tomographic sur'veys 

This activity has not started due to both illness and unavailability of time. Will try to begin 

this activity during the month of April.  

Work Performed but not in Direct Su22gort of the Scheduled Tasks 
"An estimated 40 hours were spent on the folowimg: 

C. Erdemir's thesis is nearing completion.  

A. Balch attended Midwestern A&S meeting. Dallas, and presented a paper; aatcnded 

"Underground Sound* symposium (Golden) and presented a paper.  

H. Jaramillo gave a paper at graduate seminar.  

SCP 8.3.1.2.2.3.2c Intei'rated Data Acauisition System 0G33124' 
Summary Account Manager - J. Rousseau 

ACTIVflES AND ACCOMPLISHMENS 

Technical Activities 
3GUUP45C Develop criteria optical disk media 

Final companson of suitable alternatives led to a committee decision (I. Baer. R. Getzen. A.  
Greengard. MA Kurzmack, M. NelL and J. Rousseau) for a procurement recommendation 

for a 5-1/4" optical WORM. controller. and communications software. Kurzmack began i 
work on requisition and supporting documents February 14. A requisition for D.
.EPathworks software for communications between ARC-^ and optical disk controller, had 

not been submitted as of March 23.  
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3G-O.•-C Intcgration and test design. for scftwarc 

N,%. Ncil has nearly complctcd tes: dcsicns for all phase 1 and phasc : IDAS sofltwre 

(software completed in task 3GUP013C. Developmcnt and module tCSt... Soft arC-- bL' 

not 3GUPO". Development and module testing sofiuarc-3. or 3GUPO:3C. Dc~voopmcrt 

and module testing software-'). He will be debugging his testing program and assoc:a:cd 

hardware throughout most of April. A. Greengard and R. Gctzen will revicw his test '.i 

before May 10, will evaluate its performance through early June. A test plan .asc 3 

and phase 4 software should be complete by late June. See variances.  

3GUP013C Development and module testing sofrware-2 
Final two modules (Engineering Conversion Subsystem. Interactive Subsystem) in phase 

software are currently being coded (J. Baer and A. Sims). These subsystems should 

undergo preliminary debugging and testing about the end of April. Bugs in SNSRDR, 

M 'TSUB. and GPIB driver were corrected an March. Work is currently underway (Baer) 
to modify MNT1TP and SNSRDR to permit utilization of the new model 18- Kethly 

Nanovoltmeter. A potential design gitch has been discovered in the way IDAS software 

tracks the sequence of electronic and mathematical operations associated with each 

measurement. This glitch can. under rare circumstances, allow inconsistencies between 

sensor operation and sensor interpretation, as well as QA difficulties in establishing 

traceability of data. The physical problem can be circumvented procedurally (with some 

inconvenience and insignificant disruption of data collection). A better solution, which 

eliminates OA problems, will be designed and tested as part of work elements 3GUPC2OC 

and 3GUPO51C. See variances.  

3GUP049C Write, review, revise IDAS computer procedures 
A. Greengard has been making consistent progress in revising these procedures as 

software/user interface is being changed. At the same time, procedures are being phssic.a3s• 

combined and realigned to ceate more useful documents. (See December and Janua3y, 

monthly reports.) Working versions of most of the new documents will be availabie avaou, 

the end of April.  

3GUP060C Write review, revise IDAS instrument procedures 
R. Getzen has outlined the new procedures and made some progress in their wn:.ng. They 

should be complete in mid-June; see variances.  

3GUP062C Revise IDAS facility procedures QA reviews 

The need for procedures HP-134 and HP-137 has been eliminated by circumstances and 

rcalignment of rDAS procedures in December.  

3GUP063C Write/review/revise IDAS maintenance procedures 
IL. Gezztn has outlined the new procedures and made some progress in their writing, but 

many details depend upon field evaluations of U1S and shelter system.s (element 3GUPC133C) 

and of IDAS pro(otype-2 (element 3GUP051C). which will not begin until mid-May. They 

should be complete in late December, if the stelter is delivered in mid.August.  

3GUP067C Revise IDAS software procedures 
A. Greengard made considerable progress in revising these procedures in January and 

February, but needs further input from software engineers, which probably %ill not be 

available until June. Estimat-ed compietion is June 10. 1992: see variances.
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P13nninrt and On'ra¶Iofl.  

3GUP032C Construct prototYpe IDAS instrument sheite:. OIS) 

RiP Internauional Technoioi•es ,ccan ordernn materials for IIlS a-.ou: N:az-1.  

expects to have the outer shell ready for 'tt: :zsl in.spection Apr.i Z ) 

3G UPO-J6C Procure /dclivcrv microwave dalacom.  The requtis lion was for'-.ardcd to procurement I ai. February: no probicms -Xpccdc.  

from ISD or the procurement officz. Delhvery is cxpected miO-May.  

3GVP035C Procure/deliver microwave datacom 
As described in Decembcr-JanuarY reports, a change from microwave to UHF -arricr 

promises to save money. installation, testing and operational effort, as %e-. as reducr 

procurement difficulties. This change is oaly possible because of recent FCC czanges in use 

of 93Z-941 MHz band, and cannot proceed without FCC approval. Applicaauon to FCC.  

including request for waiver to us. point-io-point channel for multi-point communications, 

were forwarded to FCC on March 3. Prognosis uncertain; see variances.  

3GU.PC2.C Integration and test des cn for software 

M. Neil was unable to devote the tine planned to this acivity. Problems causing delay have 2 " 

been mostly eliminated, and he is now making good lopcal and physicai progress. although 

documentation is behind schedule. This will delay activities 3GUP026C (Integration and 

test review for software) and 3GUP0(-7C (Integration and test revision of software) and 0 

three subsequent activities, probably by three to six weeks. If R. Getzen or A. Greengard 

can assat hinm with documnlauot, some lost time may be recovered.  

3GL:P013C Development and module testing software-2 

The start of activit" 3GUP051C (Evaluation of IDAS prototype-2) has been delased untit 

May :1. and several subsequent act %ities will be delayed by two to seven weeks.  

7. 3GUP06C Wnte. review revise IDAS procedures 

Although work has started on this actaviy, its completion will be delayed until about June 

:0. prnmarilv because completion depends upon partial completion of 3GUP051C, which will -K! 

not beva until mid-May.  

3GUP063C Wrie/review/revise IDAS maintenance procedures 

Compietion of this activity depends upon evaluation of microwave datacom and IUS systems 

(3GUP036C and 3GUP033C), which are both significantly behind schedule. The five-month 

delays in procurement of these major systems were not anticipatcd. These procedures will 

probably noc reach QA for review until November. so there probably wil be significant 

delays in some FY93 acivities.  

3GUP067C Revise IDAS software procedures 

Because activities 3GUPO13C (Development and module testing software-2) and 3GUP025C 

(Integration and test design for software) are behind schedule, software engineers have been 

unable to provide A. Greengard with necessary input. Situation should be corrected in May..  

iGUP.35C Procuredeliver microwave datac.m 

Last years attempt at procuring an integrated microwave-modern system, wi.ich is not 

normally available for muhli-point configuration.s ie exist here, resulted in a procurement 

dead-end. The procurement process necessary to obtain a guaranteed system seemed to be,.i 

a d-Micu.'lt five-to-eight month process (restarting in January). The FCC recently announced



availability of a 93;.941MHz band for shared government and commercial data 

communications, and off-the-shelf equipment for this frequency band s--cms wel,.suitcd." 

without modification. to the needs of this project. If frequency assignmcntls can bc obtaincd 

in this band, both time (months) and funds for procurement and intermediatc tcsting. (S3'K 

160K in communicationls equipment, and $60K - S120K In installation and operating costs) 

can be saved, but -*ill experience unknown delays in obtaining frequency assignmcnts. Both 

the N'TS frequcncy coordinator and DOI frequency coordinator are pressing ihc FCC on 

behalf of this project. One or two field sites can be operated with the existing cquipmcnt.  

so the major concern is not physical communicationls with the prototype field sites In cary " 

FY93. Delays in developing appropriate procedures for installation, testing, and maintaining 

communications equipment cause concern.  

3GUP061C Review QA, rewrite IDAS instrument procedures 

Start of this activity delayed by delays in completion of 3GUP060C, Write, review revise 

IDAS procedures (see above). Anticipated long-term impacts are negligible.  

SCP 8 3.1,2.2.3 2d Air-gnrmeabilitv and easeou'-traCer tcstinw O' 

Summary Account Manager - G. LcCain 

ACTIVrTIES AND ACCOM1PLI9SHMETs 

•&-G •';~Tchnical Actfiiie 
•7: 

3GUP003 Complete construction of rust support trailer 

The USBR has begun construction of the pneumauc control sysem for the support trailer.  

The I ze. has been 'ed gfte,-due to problems in supporting the packer system.  

The JSBR has begun final design of the mass flow controllers housing and control panel 

that will be installed in the support trailer office.  

3GUP00.D Purchase partsiassembly of 12" packer system #I 

The packers for use in the 1.25-inch packer assembly were received. The LUSBR car. now 

begin manufacturing the interval pipe and also begin assembly work on the packer assembly., 

3GUP010 Complete engineering drawings/assembly/test insr, packer 

A USBR drafting technician has been assiped to work on the engineering drawings.  

Drawings for the 8-inch packer assembly are mostly complete and work has begun on the 

1.2.25-inch system.  

. 3GUP014D Expand hydroloc reserch facility calbratiou lab 

The thermistor calibration system at the HRF was used successfully to cahlbrate the air 

permeability testing 10K ohm thermistom. The pressure trnsducers are presently being 

tested to determine if they should be operated in current mode or voltage mode. This must 

be dtermined before any adaptations to the present system are considered.  

3GUP015D Technical procedure/pressure transducc calibration 

The pressure transducers are being tested to determine if they are to be operated in current

mode or voltage mode.  

Quality As•rance 

-'Eflninm and O rIrations 
LIGUPO0 Purchas mass-flow control calibration s•tsem 

Sierra Instruments was selected to provide a mass flow calibration system to be installed at 

S . . .. .. ...



"the HRF. Purchase of the first of two parts of the svtr.,n is aaainmg QA approa!. Paper .  

w,-ork for the second par- :,two bcE provers) wdl be submittled u%,On OCA apprcval of Sierra 

Instruments.  

3GUP011 review/develop crosshoic. sincle hole ai: iniec .ti 

A mneeting between the PI and manacement to discuss the possibility of br:nc...c on 

additional staff to a(dapt _.-D hydrjuac mn:,,ods to pncumatic tcstinc -,as hcid . .. -cr.cral 

opinion, suppored by all. was tha, a requcs: for support should bc ra c to n-, USGS 

research program to detcrmine if the expcrtise is available.  

3GUP020 Purchase all measurement and DAS equipment 
A pressure transducer order was received. These pressure transducers will be used in 

monitoring intervals. Two lap-top computers for use in Field testing %,ere ordered.  

Variances 
3GUP")O1 Purchase mass-flow control calibration system 

This purchase was delayed by uncertainties in funding and QA certifiza'ion of the sei-cicd 

supplier. All obstacles have been dealt with and thc planned frmish is April _Yj. 1992. • 

3GUP003 Complete construction of first support trailer 

Due to staff shortagcs the USBR is behind schedule. Additional staff hias been made 

available and the new planned finish is June 30, 1991.  

3GLP005D Purchase parts/assembly of 1"" packer system ,1 

The USBR Pureasing.depahtmitt required considerably longer than anutipated to 

purchase the 1225.incb packers. The packers have been received and the new. planned 

finish is June 30. 199:. ý'.  

3GUP023 Graded OA and other OA requirements 

This activitv is on hold until nolio' recardmci the •raded •A m :' S r mnted = 

new planned finish date Ls September 30. :9Q2.  
'4 

WBS n 1.2.4 Percolation in the Unsaturated Zone - EýSF Study 

Principal Investigator - B. Leewis 

nui E cm 

To conduct hydrologic tets. in the ESF to supplement and complement the surface-based hydrologic 

information needed to characterize the Yucca Mountain site: to provide phenomenologicai information for ....  

analywzng flwd flow and the potential for radionuclide transport through unsaturated fract'red tuff; and to 

provide information about water flow through unsaturated fractured tuffs. (SCP Study S2......) 

SCP $ 31.2.2.4.!a Protog=e testine of intact fracures 06'32"2 

Summary Account Manager - G. Severson.  

ACTrITrIES C%1D ACCOMPLISIIMEN"S 

Technical Activities 

3GUS02..J Journal paper. moire bench-mark and calibration V'" 

The technical reviews of the draft entitled. "Implementatioe and Use of an Automated 

Projection Moire Experimental Set-Up" have been completed. Comment resolution remains 

to be addressed.  

• .. .•-'- ..i



3GUS006A Continued moire projec:ion: method development 

Work continues to proclcss using image digitization and processing to look a: moirc frlncs.  

Work with phase measuring interferomciry (PMI). stc-coview.n.-, and hce transform anaiyes 

for replicating opographhical surfaccs (fast-Founer transform (FFT) anaivsis and cosiIeC 

transforms) continue to be studied.  

The hich-resolution video imaging board has been instailed. Work has started using tnc 

hardware and softwarc for data colldection and presentation. The monitor for vic.wIng rc.i

tune data docs not have enough resolution to fully display the data collected. Scvral 

monitors are still being investigatcd for this use.  

3GUSOIZI Complete journal papcr-Moire automation 

The technical reviews are complcte and this draft cntmled, Projecion Moire as a To-li for 

the Automated Determinations of Surface Topography' was rctuned to the HIP reports 

section and will be sent to Dr. Caroenas for comment resolution.

Quality A55uraneC 

.Plannine and 02rat16n120 

Variance 
: 

3GUSOO7A Write technical procedure'. moire calibration Ther w~ m rogessin Mac.A draft was started on this prcdr.:However, the :i• 

There wa sno progressi March. procedure. SU 
methods developed since this acuvity was placed in the FY91 and FY92 PACS preclude the 

use of the o06ginal calibration during the set up of the equipment. Traccable, calbrated 

obj*e for the technical procedurc are being investigated. ,i 

3GUS0161 Complete design. radial fracture teas vessel 

This activity has not been started. This activity will be started when more details of the low

pressure vessel are complete.  

3CUS001A Select analog site for fracture sampling 
Thi activity has not been stanred. %o funds for continuing and completing the fracture.  

sampling apects of the 'ntact fracture test during FY9 are available. Approaches to 

completing this activity will be considered during the fourth quarter of FY92 with the 

proposed laboratory and field expenments and the funding necessary to complete this 

activity.  

4 __ 
'•,'.2

7r

3GUS013J Complete journal paper; FFT Moire 
Work on this draft continues.  

3GULS0141 Complete journal paper; Stereo viewing moire 

Work on this draft continues, 

3GUS004A Write open rile report; intact fracture sampling 

'A-drft has be=r staed oo this report.  

3GUS014A Complete design fabricate low-pressure vessel 

Previous drawings and notes regarding the vessel are being rcviewed. Possible .3avs of 

funding the materials necessary are being considered.



3GU:SOIOA Cominucd dc%;c~oPr~nct. xu.± rJc--U-c 
This acti~irv has not bccn sat See cr-mcnms uriccr a:~~ 

Work P~or'~but no't !n Dir - ;ý~r 

Technical rc~ic- of 0AP-3.U.5 PRý an, acrmcrit rcsown -n 

M1inor mainicnac/ricc"paiT5 .and cican. Lp af' SjLCC ;0a,: frsrnC 

SCP I' - Z 4 2:~a Pctr'n rfitair-rc n~~r 

Surnmarv Account Manager - F_ Tharnir 

ACTXITlES k'ýV kCCOM1PLISH-L!%Et7' 

Technical Aclt ties 
3Gl2S1C1B Conduct imb~ibitionl excrrfl.c-s on small saznpics 

Finished one imbibition epcrimcr~t on a core sample. he: tcs, s~x~cd .*r.F -ur

ended on March 9. The simpie Aas -weidcd tuff (diarm. = 5mm, :enitz= . mm. Lh, 

tes; was designed to studv the effect of fracture mineral coating on the w.i:c: w:o 

proces. Approximatei, 101 cunic cm of water were imrbibed into *,he sampec !roucfl zn arc3 

of Z'- squared cm durinr Y)3 ~I.s. No other tests uerc made .4uring ,.hls monr.in becau;Se 

zarcec computers. wnich ar-, used lo collec- data in :fle ,atxNraior,, m=a*.ur,-:i_,.r)eJ .zur:n'c : 

3GVS0C2B Conduct ponding tes: cor. Ilarrc block first stage 

The ponding test, whichi was started on October Z8. 1991. continues. The water from. ftas 

moved about 40 to 45 cm in the fractures and S4 to 10 cm in the matrix surrounding the 

fracture. The water movement in the fractures -is not as fast as origana~H expeccted. Eiaht 

out of the 18 thermocouple psvchrometers are sbowing an increase in waater .en3a r.d 

saturation). The poten~tial ievel is stiil detec:able with the psvchrornetcrs, 7ht-:7re'-. :ni 

stage will continue 'ýn: :nan o,pnalhk expctedý 

GCUSVO6B Prepare data report of Iarize biock ponding test 

Data is being collected, indexed, backed-up. and archa~cd oc corn~utcr a.s"s. The d.iza 

include water potentials.. cieccrical resistance, and wne-doma.rn -tfeomc~r'-: s.r~ 

water saturation within the block.  

3GUS01OB Construct equipment for final stage of pond test 

Coastrucuoo on this stage started. Awater spraying system is being c ructed an--:s: 

The system will allow controlling water presure and f~low rates whillwt be used ,o appiv 

con~stant water pressure or constan- 'low rates on tbe large blocxi 

Quality Assuratce 

P~annine andý Ot'ei-ratc' 

Variances 

3'GUS0CX:B Conduct ponding :ect on .'ir-ce tiocik Frsz s:arc 

"The water front in the frac~ure newr ot, mte eiedtuT lok s c' n as ~:a 
originally expected. T~he tentative rinish date is revised from Miarch 11 to Miav 311. 1.49'..  

is also anticipated that the second starc of the ponding test (actvx%-r 3 GVSL., wXill not last 

as long as orlinnally expected, whiach was tuiree months. The secona stace May be by,ýpassed! 

and ornN data frrom the fractures and the matrix immediatelv sun~ounding the fractwres wxill



be coilecied. A tentative duration of thc second stage %6i11 be cportcd ne, mor.nth

5GUSC35B Measure rock sample hvdrokl¢c properties 

OripnamUy this set of measurements was scheduled to be made a- the matrtx hvdroiocic 

properties laboratory in Nevada Howev:r, the laboratory staff wre not atic to mrakc l 

Measurements becausc they were busy conducting other satilar tcsts. This deiaN %,-Il not 

affect the final finish date since :he completion of t.hS jcti.ty is 1. 1 n &cd wvhhe laeac .:occk 

ponding experiment which is dceavcd as described in actiiry 3GLSO(B5 ;Contiuci ponc.ng 

test on large block first stage).  

VBS.1 2 :.3 1 2 6 Ga~cou-;-Phate Nlvcnment it. .Ie !_'nsaurated Zetne 

Principal Investigator - M. Chornack 

To describe the pre.waste-cmplacement gas-flow field; to Identify szructuraý ccntroi, en oriu floui: to 

dctermine conductive and dispersive properties of the unsaturated zone for .as fleow and to r.:: 

transport of water and tracers in the gas phase. ,SCP Study 8.3.1 2.2.5) 

.ZCP F A 3 2.: 6 1 Gaecus-nhase circulation 5ttcv i-::w• 

Summary Account Manager - M. Chornack 

ACTIVIT•ES ANO ACCOMPLISHNIE-'S 

3GGP06A Tabulate and analyze data 

Deficiencies in the gascous-phase circulation study were discovered dutnnc an -rer,,ai USGS 

audit. As a result of the audit. YMP.USGS-CAR-9'-4)4 w-as issued on ,is s:tuz,. J; da'a 

:oliection and analyvss activities are suspended pending resolution of ".•e:t-.ms :n :n 

correc•ive action report.  

3GGPI7A Continue progress report air flow and gas chemistry 

Due to the corrective action report. work on this acivity is temporarIly suspended.  

S-GGPO ,A Develop and complete technical procedures 

-Existing amr-flow measurement and gas-sample collection techniques are being evaluae-± Vf 

needed. additional technical procedures will be completed for this acewvty when -be 

evaluation is finished. Revisions will be made to eisting techncal procedures, .1 necessary.  

3GGP19A Conduct and complete technical procedure triing 

When new personnel are assigned to the gaseou-s-ptiase c•rculation study, technical 

procetdure training will be concucted prior to their performing an% worK rfeiatec to this 

project.  

Ouali!' Assurance 

Planinne and Onerattons 

Variarice 
3GGP06A Tabulate and analy-ze data 

Temporarv' suspension of work on tnis aa31r1Tt 

Cause: USGS audit resulted m orrenire aio mjr.. Yin <'.Fr r't,: a.z

A 6-
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I suicd.  
Impact: Lev'el 3 metoe arc negat .-.!v arr~pac:ed h'- th.s departure from '-ýC crzr.zai 

SVCncd 611 .  
Cor-Cct--.t AcliOn. lssuc,ý raLSCýi in Znje czrectj,.t action r;r a,-. bc~nz rcsai,-cl S o M. c 

I.crns wu~in 'h c-c z 'r .' ne' ha'c ,-ýcn rotsoŽ.-cd 

.3GGPCSA Backlogg-cd, data 
P-rejraayrvc n oniain of !.-C aia-fiew data and gaseous-phasc -- Crrilca. da*, 

from borchoics UZ-6. UZ-o. a&nd scic:ccd n-rozn-aczes~s borerhoics %ill "begn durnng 

March.  
Causc: Conpilat.ýotn. cl~eckxg. and submittal of bac,ý&oggcd zir-flow and gas-phaise cherncal 
data from UZ.-6. UZ-6s. and sciccica rieutron-access rbortnoics. has been dc';a'ci. bccausz of .  

lack- of staff.  
Impact: QU. 116-tion of data and outoear level 3 milestones arc negatively =nPaCICL, but 

workaround. -W possib.e.  
Cor~ective Action: replan schedule and obtAn additorta! staff, in progress.  

,IGGPOCZA Collect !.Z borthoic data 
Periodic gas sampling and ,or air-rjo" measuring may be conducted at selected UZ 

bore holes.  
Cause: The need to collect adctoitioa. t.Z Sorenoic data durtu F'r'9^ is bc.-nt --.ajuated.  

Impact. Level 3 mucsvorcs awe ncza,::%ei% Lzrpac:td b-. tihs departure frctrn ,::cn a 

schedule.  
Corrective Action: None anticipated a- !hs time 

3GGPO'A hemical analysai ol gas samplsp 
Future chemical analysis of ga.- saimpies collected frem UZ borehote il ecndent upon 
whether or not additiona gas samples are coilczed.  
Cause: The need to collect additioriai L:Z borcroic data during n92 LS being e~ajateid 

Imrpac.: lxvel rri..estoneS VI! #IC~ative! LffIaC:e&d b%- his deppar-ure from the oricinasi 

schedule.  
Corrective Action: None antaopater. .. thas tme.  

Work Perfo-med but nol Ln Dingc Surporn of the Scheduled Task~ 

Participated in LUsGS audit and resolution of defiaences reported in YMP-USGS-CAR-9ý>C4.  

WBS ' .12. I.7 Unsaturated Zone Hvdrocý,miist' 

Principal Investigator - 1. Yang 

QUEM 
To understand the gas transpoil mectianism. dir:ction. flus. and travel tame Inthira the unsaturated Zone; to 

e- xud implement methods for extracting pore fluids from the tuft. to provide independent evidence of 

flo. ~rectimc flux. and travel time of water in -,be unsaturated zone-, to determine the extent of the water

fock itweraction, and to model geocnemic~al e-o'ution o! )rind-Awater in the unsaturatced zone. ,SC? 

Stud% 3U~
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-4,

A meoting has been held with Scamist pcrso.nel. Requirments "ar 'he c•;!cctsuor. '7., 

fracture water in surfacc-baseiz borcoics were ciscussed. and tmc, art prcparir.n a nroos-'..  

Vpri.3n¢c.  

3GUHI4AA Collect core from UZN-7 
Cause: Holc has not vet bccn staricd.  
Impact: None.  
Correc'ive Action: None.  

Work Performed but no, in Direct Sur,22rt of th: Schcdulrd Tma4,5 

Tcchnical procedure HP-194. RO was revised and updated in Scp:mmber :Q•1 b. au:h;or I Fc:.rcs:z 

This month the author addressed the technical review comments and submattec the HP "o -ac OA 

office for further processing. (4 hours) 

J. Ferarese is conducting an experiment which will examine the use of tEflon vials for liquid 

scintillation counting of carbon-14 samples in the Ouantulus UMD liquid scntillatioo counter.  

-Counting pcrformancc will be determined and compared to that of other counters. A- first 

experiment was completed but vielded results which were not expected. A similar stu v us'nl a 

different size vial will be conducted and results compared to the titial rcsuits. (24 hours) 

WBS I •--•3.1 2., Fluid Flow in Unsaturated Zone Fractured Rock 

Principal Investigator - E. Kwicklis 
LBL Principal Investigator - G. Bodvarsson 

To dev.Pop and validate conceptual and numerical models describing gs flow and liquid water and soiutc 

movement in unsaturated, fractured rock at the laboratory and sub-REV scales. (SCP Study S.3.1.Z.:.5, 

SC? 9, 1 Develorment of conceptual and numerical models of nuid f•'•- i unra.53 kr3!;. ' .  

rock OG 2T'L 
Summarv Account Manager - E. Kwicklis 

ACTTVITES 'iND % CCOMPLISHMENTs

.4-, 
- A. -

-Technical Activities 
3GUFl)021 Revise scopi4g calculations of percolaLion test 

Major revisions in the organization and techiucal content have been made in this report as a 

result of USGS technical review. Major portions of the report have been rewritten.  

additional figures drafted and additional simulations performed.  

3GUF'0! Document variable aperture model VSFRAC 

Several major sections in the documentation for VSFRAC were completed inclu;.ing t.ose 

dealing with the governing equations, particle track.ng methods and review -of important 

previous work.  

3GUFUt51 Scoping and bounding calculations-FY9g 

Steady flow within a network of five 1=4 micron and four "5 micron fractures %•as simula•td 

for constant head boundary conditions ranging from 0.0 to -.OZ m of water in order to 

examine the dependence of pressure head variation and flux distribution %ithin the network 

to the assigned boundary conditions. It was observed that variance in pressure bead witbzn 

the network increased and flow became more concentrated along specific patawaviys as 
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pressure hcads imposed at thc tb,<i;nZarlcs drv-atcd from the "rcssur: n;:.,Js at .,nic .  

transmissilitics for the two fracture siz.cs ,cre equaL. Cowtrum propcrtics such as 

pcrmcability wcre caiculatcd for trie networK. Future simu;aiions -', conrsid-r 'he .c:f'c 2: 

various matrix materiais on the obser'.ations made to date.  

Qu3lity Asvura •.c 

Planninc rnd OncratQion 

3GUFO01 Resolve study plan comments ýDOE ard NRC) 

All comments by DOE ar., its -rn:ractors have been resolvcd zo :he satisfaction of the 

reviewers exccpt those maoe b-, K. Kersch (SAIC,'L\%. A mcc:ni: %•iai be hCid with Kersch 

in eariy April to discuss his two unresolved commens 

Variancel 

3GUFO0:1 Revise scoping calculatins of percolation test 

This activity is behind schedule because revisions are incorporating new work that represents 

a far more sophisticated understanding and modclirg approacn than was described in the 

original report. The revisions thus attempt to reflect advances that havc been made ;n 

modeling since the report was submitted for review.  

3GUFOOO! Develop graded OA package 

This activity did not begin as scheduled because the investigaior respcnsibie for 'his work 'IS 

a new hire and has not yet reported for duty.  

SUP •3AI..A Develonment of concentual and numerical models of fluid flow ir u,,nsatura'ed- fracturrd .  
S...... . . ;• U B331 T . ... . . ...•,n- i 

Summary Account Manager - G. Bodvarsson 

SCT ITT1ES AkD ACCO'lPLlSH'W%TS 

Techniral Activiies 

3GUFOCZL Complete dual porosity code 

The semi.analytical dual-porosity simulator has been used to study vertical inilt.ration I'rito 

fractured tuff formations. using charactenstic curves for the fractures derived by Pruess et 

al. (LBL Report 2 8, 1988).  

3GUFOSL Sorptivirv/charaaer curve analysis 

The new analysis method is being wntten up in a technical report.  

3GUFOOSL Prepare paper for RWMNTC journal 

A draft of a paper entitled Accuracy and Efficien, e of a New DuaJ-Porosity SLmulator for 

Flaow n Usaturated. Fracure Roc.k Masses'. by R, Zimmerman. G. Bodvarssoo and E.  

Kwicklis has been completed for eventual submission to the !ournal Radioacrtwe l4aste 

Management and :he Nucrar F.•ei Cynie (Special Issue on Yucca Mountain).  

Qualitv Assuranc 
3GUFDO6L Prepare paper for 199 IRLR.MN conrerence 

(A materials for the paper entited "Sem-.Analic.Al Treatment of Fracwe,ie'Matrix Eo%. in 

a DuaJ.Porosim Simulator for L nsaturated Fracture. Rock Masses. by R. Zimnerrran and 

G. Bodvarsson have been prepared for transmitza; the USGS after pubication in the 

conference proce.edings in April..



3GUFOO7L Continue software OA and all other OA rcquiremcnts 

G. Bokvarsson. E. Klahn, L. Tsao and R. Z.imrncr-nan aitcnodd a cl.ss in rccords 

management (OMP-17.01, RS) given on March 25 at LBL by L. Wat" (SAIC/Goldcn.- .,th 

L. Ducret of the USGS as an obscrvcr.  

Rcading assigirncnts wcrc compictcd by arious staff mcmncrs.  

P -innint- and (Thc-ation~ 

Variances 

WB'; 1 2.33 1,2,9 Site Unsaturated Z,•ne Mndehng and Svnthesis 

Principal Investigator - M. Whitfield 

LZL Principal Investigator - G. Bodvarsson 

To develop conceptual and numerical models for the site unsaturated zone hvdrogeoiogic system; to apply 

the.models to predict the system response to changing external and internal conditions. to evaluate the 

accuracy of the models using stochastic modeling. convcnrtonal statistical analyses. and sensitivity analyses; 

and to i0tegrte data and analyses to synthesize a comprehensive qualitative and quantitative description of 

the site unsaturated-zou hydrogeologic system under present as well as probable, or possible, future 

conditions. (SC? Study 83.1.1.19) 

ScR 121.2,9.1 Conceriualihation of the unsaturated-zone hydroieolocic system " G'2C', 

Summary Account Manager - B. Lcts 

ACTfVITIES .AD ACCOMPLISHME%"S 

Technical Acti'itiS 

3GUM05A Construct 2.D cross-section model using TOUGH 

LBL modelers are utiizing current USGS geologic and hydrologic data from neutron 

boreholes in the construction of a 2-D cross-section model using TOUGH. When the 

model has been completed. it %Ql be used to conduct scnstuvity anaivscs to identdh.  

-" important hydrologic parameters and to begin to investigatc grid effeas on moisture flow 

3GUM014A Develop alternative conceptual models of UZ 

A working set of alternative conceptual models for the UZ bydrogeological system have 

been identified.  

Flainnio and Onerations 
3GUMO6A Study plan revision and resoitihon of comments 

LBL modelers are respondinc to •ne techiucal review comments for Study Plan 83-.Z.19.  

E. Ktwicklis will provide mue revie-* of the response prior to :ransmmita; to YNIPO for DOE 

VtrifkatiOn.  

Variarice 

A':L.  
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SCP FS -.- 2.Z Selection_ develoment, and t" "+ of h- mutcr cd. I t' 

Summary Account Manager - G. Bodvarsson 

,,c-rv &ES A% o ACCOMPtS1S N1'S 

Technical Activitisi 
3GUM17A Dcvclop -hcrnativc conccptual modcls of UZ 

Data on porosity and pcrmcabilavy mcasurcments on small plug sarnpics bY A. Flnt and 

others were re•icwcd.  

Oualitv Assurance 
3GUM18A Grading of OA and other OA requirements 

G. Bodvarsson and L. Tsao attended a class in records management (QMP-17.01. R5) given 

on March Z5 at LBL by L. Wait (SAIC/Golden), With L. Ducret of the USGS as an 

observer.  3 

Reading assignments were complcted by various staff members.  

Plannine and Or[ration
3,GUMI4A Study plan revision and resolution of comments 

Responses to the study plan comments are being prepared.  

"-SCP 9.3.1_22.9"t Simulation of the hvdroWeolome system OB3l12E 

Summary Account Manager - G. Bodvarsson 

-CTr=TrES h-'D ACCOMPLISHMENTS 

Technical Activties 
3GUM 11B Preparation of paper for ANS conference 

Some of the figures included in the AINS paper were designed in color for presentation at 

the April conference.  

3GUMO1B Data compilation and analysis 
--7 A meeting between R. Spengler and his staff has been scheduled in April in order to use 

the loggIng data to refine the current subdv•vsion of the hydrogeological units into subiayers.  

The main compilation and analysis of the data for the design of the site-scale model has 

been completed. This completes this task.  

3GUM038 Perform preliminary simulation of moisture-flow model 

In order to facilitate the check of the 3-dimensional grid, the surface of the site-scale model 
has been divided into three zones, depending on the types of horizontal connections between 

the elements. These are (1) regular elements without any contact with fault elements.  

fault elements connected to another element that may or may not contain a fault, and (3) 

elements without fault, but connected to a fault element. The connections between the 

group I elements have been checked and the connections between groups 2 and 3 are being 
verified. Simulations with a '-D cross section have started in order to assess the effect of 

the nu rical grid by the Ghost Dance Fault.  

3GUM0,'7B Evaluate model grid effects 
A new regular grid has been developed and . berig used to test the feasibliity of using the
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TOUGH2 suiniulator and the lBM, -,0 RISC nac*,-Ir-- to solve an un-satulr3led flow proh-irn~ 

'%nh a large number of elements u.%) 

$-GlUMI2B Preparation of papc- for WMNFC 

Work related to the r--soiutlIol of tric structural discarainuitics is bcinx, includcd in thc 

paper

3GUM1B Grdingof OA and otherT OA reouircments 

G. Bodvarsson and L Tsao attended a class in records managcment (QMP.17.O1. R5) given 

on March 25 at LBL by L. Watt (SAIC/Goiden). wi1th L. Ducret of the USGS as an 

observer.  

Reading assignments were completed by various staff members.  

Planning! and Oirtin 

3GUM13B Study plan comment resolution and revision 

The responses to the DOE comments arc being prepared.  

Variancej 

WBS 1.2.3,3.1.2.10 Prolj'~ Hydrok Tests-that Sunnort Multiple Site Characterization 

Activitis 

Principal Investigator - B. LUwis 

To perform prototyphyrlgctsso minimize costly stand-by tunes; to develop QA procedures; to 

determine feasibibity of the proposed tests, to train new personnel-, to help, increasc likelihood of success cf 

the tests-,adt; ts e instruments, eq uipment. an prceurs 

Proto=v~ Cros,-14ole Testinz-0j-j .I,~1 
Summary Account Manager- G. LeCain 

ACIITIES XNT) ACCON1PLISHM~E!T4 

Technical Activitiel 
3GUTOO2 Continue reduction and examination of ALTS Arizona 

All ALTS data have been reduced to engineering uaits. The data are presently being 

examined to evaluate equipment performance and stability. A possible problem idenified 

from the data is the variabiLity in the pressure transducers. The atmiospheric pressure 

readings show more range than ex~pected. 
4~; 

3GUTOO3 Continue analvsis of ALT'S data 

The ALTS data are 6017- through the Fina~l analyss. Analysis shows that the geomeirv of the 

tests changes with time and distance. The earfier data show pure radial flow, while the later 

data show leaky-radial flowa ai,ý tt~e later data fr( tnc morutoning zones show spnerlcali 

flupiir% Assurance 

Plannine ard Opratcudcn



\'prianccs 

Proi orTvc Tracer Testiny OG.3l2ý12J 
Summary Account NianagrC-- Yang 

ACTIVTIES A~ND ACCOIPLISHMENTS 

Technical Act itiji-, 
3GUT011D Procure supplies for monitoring gas tracer at N•TS 

Two meet ngs were held in Las Vegas with representativsfo SS RN n EC 

and a final design for the gas tracer monitoring system was approved. The monitoring 

system will be provided by a contractor selected through competitive bid; REF co will 

purchase the system from the approved contractor. All supplies to be provided by U.SGS 
arc on hand.  

3GUT0O9D Procure lab supplies for gas tracer tests 
Improvement to the system desig~n was accomplished by redesigning the connections 
between the glas column and manifold. The modified column and manifold design were..  
received on March 24. All lab supplies for the gas tracer tests are on hand.  

3GUT03DD Prepare NVP.I report on aqueous tracer tests 
The manuscript was sent to the author, A. Lewis-Russ, for checking retyped copy.  

3GUT13DD Conduct tracer gas sorption test on stem *Materials 
Work on the tracer gas sorption tests was temporarily delayed whil the final design 
acquisition, and installation of t e gas tracer mniltoring system whas c~oordinate'd and 
approved by representatives from USGS, RSN.-and REECo. Priority was given to 
completing the details of the monitoring system-since its operation will be required at least 
six months prior to the use of the stemming material.  

3GUTO1DD Conduct tracer gas sorption tests on tuffs,_ 
See 'Conduct tracer gas sorption test on stem mnaterials* (3GUT13DD) above.  

3GUT012D Test on-line gas tracer monitoring equipment 
Testing cannot start until the equipment has been procured and installed. See "Design 
method for monitoring tracer ga~s at NTS* (3QUOXD aoeAscienii Itd pIn 
entitled 'Injection of a Tracer Gas Used for DicLermining Atmospheric Contamnination in a 
Dry-Drilled Borehole: and a technical proceduie, entitled *Method for analyzing the 
concentration of gasses with an Ion Track Instrument Leakmeter 12,were written in 
support of this activity.  

Quality- Assurance 

Planning and Ot'erations 

3GL7T13DD Conduct tracer gas sorption test on stem materials 
Cause: Priority was given to coordinating the final design, acquisition, and installation of 
the gas tracer monitoring system at NT.Drilling is scheduled to begin in April. the 

monitoring system is needed during drilling while the stemming material wil not be usd 
until November at the earliest.  
Impact: None, since the tests will be completed months before the stemming material Ls "



used in thc borcholc.  
Corrcctive Action: None: testing W,"ill proceed in April and be completed months before the 

stemming material is used in the borcholes.  

Work Performed but not in Direct Sunyort of the Scheduled Tasks 

Attended WRD class 'Isotope Hydrology. (40 hours) 

Prepared graphs and slides for a presentation by I. Yang at the High-Level Waste Management 

Conference meeting in Las Vegas. April 12-16. (8 hours) 

Pro otvme Dry Coring, of Rubble OG3312L2 
Summary Account Manager - C. Peters 

ACTIVITIES AND ACCOMPLISHMENTS

Technical Actii*ies 
3GUT03FF Complete preparation of report on G-Tunnel work 

Sections on lab work, chemistry results, introduction, and description of work have b 

completed. Sections on excavation and effects of blasting are being Written. First dr 

completion expected by mid-May.  

3GUT01EE Complete testing effects of core sealing method 
All core weights (86 cores) were measured.  

A control piece of Lexan was placed in a cooler to determine of condensatiot is cau 

moist atmospheric air in the liner or the core moisture. This test is ongoing.

cen 
aft 

sed by

3GLTTO2EE Reduce data for effects of coring methods 
Tabulation of chemical results from the cores progressed.  

3GLU004F Develop technical procedures on core sealing 

A scientific notebook plan has been prepared to utilize information gleaned from UZ-16, 

UZN-27, and NRG-1 to update the draft copy of the technical procedure.  

3GUTM16F Conduct technical procedures training on core sealing 

Core sealing procedures have been discussed with SNF staff. UZ-16. NRG-1 and 7Z2N-27 

will be used as SMF staff training holes.

3GL2"3FF Prepare report for effects of core scaling 
An annotated outline was prepared.  

3GLTr7FF Develop technical procedure on rubble coring 
Prepared outlines for the technical procedures.  

Quality Assurance 

4. Plannine and 0O2rations 

Variances 

3GUtT03FF Complete preparation of rep"rt on G-Tunne! work 

Cause: Report not completed. Repert d-aft should be completed bv mid-Max.  
Impact:None.  

:•,• ,..,.., .
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Corrective Action: None.

Proiotvyc Pore-Water ExtraVcticn 0G1312¶
Summary Account Managcr - I. Yang 

ACTIqTIES AND ACCOMPLISl.MEN1 T 

T chniclI Aeti6ties 

3GUT02OG Complete WRI report 
Editing of the text of the report is complete for colleague review. Presently, the frgurcs arc 

being modificd for review. It is planned to submit the report for colleague rcvicw during 

the month of April 1992.  

The finish has been delayed due to the lapse of. and problems with renewal of. the IPA with 

the Colorado School of Mines.  

3GUT029G Ext/analyze pore water-use high pressure cell, UZ welded 

Eight tests were conducted on welded and partially welded tuffs with moisture contents 

ranging from 5 to 22 percent. The loading method was continuous for some samples and 

staged for some. Staged versus continuous compression give similar results in strain and 

watcr obtained for nonwelded tuffs, but data is incomplete for welded. Additional tests are 

required.  

3GLUTO20G Procure and construct additional high pressure 1-D cell 
Heat treatment of the components caused the material to become too hard to machine to 

finished secifications. The material has been sent back for solution annealing The partsu.4 
will then be finished and heat treated. This additional procedure has delayed the completion 

of the test ceCl.  

3GUT034G Complete development of compress method extract water 

Two comparison tests were run between nonwelded core samples and nonwelded rock chips 

from nearly the same interval. The chips had an average moisture content of 9.7 percent 

and produced an average of 15.8 ml of water and 125.5 ml of gas. The similar core 

averaged a moisture content of 8.6 percent and produced an average of 1.8 ml of water and 

90.1 ml of gas.  

3GUTMI8G Procure/develop data acquisition software 
Labtech Control displays are being configured and set up to acquire data from the load 
frame. The data acquisition board requires additional programming before system is 
operational.  

3GLTTOO2G Complete ext/analysis chemistry of pore water, UZA, 5, 6 and GT 
Distillation and oven dried volume of water extracted were added to the data base.  
Moisture contents and saturation/success values were corrected, using calculated moisture 
contents based on total volume of water extracted.  

Water was extracted from seven UZ cores (6 nonwelded. 1 partially welded) w-ith moisture 

contents from 4.6 to 14.2 percent using the second generation cell. Results obtained O-1S3 

ml of water per sample (success of 044.9 percent) and 58.:112.8 mi of gas per sample.  

3GUT031G Prepare journal paper on 1-D compression 
A paper entitled *A Preliminary Study of the Chemistr. of Pore Water Extracted from TAuff 

S.... ~ ~69 .l..



by One-dimensional Compression' by C. Peters, J. Higgins, P. Burgtr and 1. Yang was 

submitted for publication.  

3GUT006G Modify high-press cell tech proccdure 

Information that varies between the high pressure cel and 1-D compression procedures 

bccn collected from two major cell users.

3GUTO27G Submit WRIR triaxial and 1-D methods review and approval 

This report will be submitted for review in mid-April, 1992.  

Oullitv Assurance 

Plannine and Oneratinns 

Variances 
3GUT0290 Exi/analyze pore water-use high pressure cel, UZ welded 

Cause: One month delay due to the results being inconclusive, additional testing is 

required.  
Impact: None.  

Corrective Action: None.

3GUT02OG Procure and construct additional high pressure 1-D cell 
Cause: Heat treating of material is delaved one month.  

Impact: Although the specifications for the heat treatment were identical to the treatme: 

d S :•'-;Agnco••n-4•' kl• Sg eneration cell, the material became too hard to machine* 

Corrective Action: The material is to be solution annealed, machined to unfinished 

specifications, heat treated again, and finished to specifications. Assurances were madet 

no changes to the physical properties would result from this process.  

3GUT026G Complete WRI report 
Cause: One month delay due to the lapse of the Colorado School of Mines contract fro0 

October 1991 to February 26, 1992.  
Impact: None.  
Corrective Action: None.  

3GUT037G Compression of UZP-6 core pore water extracion 
Cause: Three months delay from original schedule caused by the change in the drilling 

schedule.  
Impact: No UZP-6 core; replace activity with UZ-16 core.  
Corrective Action: None.  

3GUT034G Complete development of pressure method to extract wvater 
Cause: One month delay due to inconclusive results.  

Impact: None, the UZ-16 drilling is not likely to start until June, 1992, due to the lack 1 
tracer permit.  

Corrective Action: For the squeezing of rock chips, if technical procedures arc not reaM 

scientific notebook procedures will be used.  

Work Performed but not in Direct Sur'ogr of the Scheduled Tasks 

A second load frame (in Bldg. 56) and its testing room are being cleaned up for use as soon as' 

second data acquisition system and second high press cell are completed. (24 hours)
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L-aboraLor' supp'ucs for 'a rso..:~ c ~ -- Hi 
•- ~ ~~~conducti,,itv cabbration set. S1,r71nc f'khcrs. !'a:ZC:'.C %.Jmpic.-bouls,, nolon er, :•- ::" n zm:.,•,-' 

connectorS, tube adapter'.. and s,,, c, <•,&-s . -, j r.d ccn u ':. -,: c , nr.  

,Ct to aynve. (4 hour%) 

wlBs 1 2ý. 3 ~ Saturaizd Zoajw~ ~rl r'L 

To develop a model of the saturated zone nydrologic sv'icm of Yucza Niountain the ,.' ats,: ,r JS,;r.z 

the suitability of thc site to contain and isolate -as;c. (SCP ln,-csigaiion F 31 2) 

,-," M•,'S 13 -. '.3.1 Site Saturated Zone Ground-W'atr F•ev 'Sv-m 
:Ia ' :' Principal Investigator- R. Luckey 

-A TodctcrminO the hydrogeolog-c nature of the Sobtario Ca.iyon fault in the saturated -one. to dctermi.c the 

time and spatial variation of the potentiometric surface; to determine the character, magnitudc. and causes of 

vater-lcvel fluctuations; to estimate elastic and hydraulic properties; to determine transport properties of the 

"saturated zone; to evaluate the relation between hydraulic properties and fracture characteristics; to 

characterize chemical and physical properties of the saturated zone that affect radionuclide r:tarda:ion- and 

". ., . to conduct single.and-multiple well tracer tests using conservative and reactive tracers to dcei:c.'n:n 

hydrologic, chemical, and physical properties in the saturated zone. (SCP Study 83.1 23 1) 

SCP 8.3.1.2.3.1.2 Site notentiometric-lycVl evalua'ion 'G3'}:E2 

Summuay Account Manager - R. Luckey 

ACT1VITIES AND ACCOM PLISItH,1E`"TS 

S .... • Technical Activities 

3GWFO05A Begin 1992 water.level data collection 

Three wells are being monitored on a quarterly basis; 15 zones in ells are bc:nc 

monitored on a monthly basis; 21 zones in 13 wells are being monitored on an houri; basts: 

continuous analog data is being obtained on four zones of two wells (included in count on 

hourly sites); real-time data is being obtained on unne zones in sx wells usng satellite data

collection platforms (included in count of hourly sites); the status of the network Ls being 

evaluated at the end of eacb month and recommendations arc being made for instruments 

P• that should be watched, calibrated, or replac, d; and real-time data is being montored on a 

daily basis looking for water-level excursions

Replaced and calibrated transducers at, the following, vvls UE-25b *I (lov'Crn USV H-1

(tube 1), and UE-.5 WT # 13.  

Calibrated transducers at the foUowing w•eUs: USW T-2'- USL," G-3. USW H-S f0oer and 

USW H-6 (lower).  

Removed barometer S 'N l'1.." from vel: USW, H-5 for calibration 

Well UE-:5 %kT 013 was convened to real-tuime sstem 

HP-60. RI. Method for moruwonng %.atert-evel cbances usmng pressure trans.:..crrs. '",as 

transmitted to the OA office for r ,:ve. on Nlch 2-4
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Backlog of data from data-collection platforms, dumped onto disketites, was prepared for 

transmittal to Denver.  

* Packers were placed in the lower zones of USW H-5 and USW H-6 to allow monitoring of 

formation pressure, as opposed to water level.  

C. Savard made a number of watcr.Ievcl measurements in wells UE-29a # 1, VE-293 #2 

(part of quarterly network) and UE-129 =ZN #91 to look for possible effects of recent 

rainfall and runoff events in the Fortymile Wash area.  

3GWF41ALA Continue preparing 1989 watcr-lcvcl data report 
The report 'Water levels in continuously mea~sured wells in the Yucca Mountain area.  

Nevada, 1989* by D. Lobmever and R. Luckey has been written and reviewed. No progress 

was made on this task this Month because of one remaining author to other tasks.

30 WF2CAA Continue anaysis of water-level trends 
G. YBnica continues to spend time looking at barometric, earth-tidcs, and seismically 

induced water-level fluctuationts. ,He continues to confer with D. Galloway 
(USGSICatifoffiia District) on'thi methodology.  

E. Ervini began investigation of long-term water-level trends. If this analysis does not 

warr ant a reprt of its own, the results will be reported in W~e revised potentaometric-surface 
map.  

-,ý-WLuckeylwremeted responseof water-level network to December seismic events at TPQ,4 

meeting in Las Vegas on March 6.  

3GWF8SAA Continue study of accuracy and precision of water-level data 

Work continued on draft report Precision and accuracy of water-level measurements taken 

in the Yucca Mountain area, Nevada. 1988-9(r by S. Boucher. Most reviewer comments 

have been resolved and the text is being revised. Little progress was made on this task this 

month as the author spent most of her time this month participating in or preparing for 

* audits.

-- 3GwF117A Convert Hp-196 (notebook) 
S. Boucher completed a first draft of technical procedure HP496, 'Use of D);ata Colletion 

platforms to Colleet Water.Levell Data and P1 reviewed it and made some suggestions for 

revision. 0. OBrien completed task of preparing model logbook etries as an attachment 

to the procedure. Such models, should avoid past problems that occurred because of 

incomplete entries Little progress was made on this task this month as the author spent 

most of her time this montb participating in or preparinig for audits.  

3GWM14AL Reduce 1991 periodic water-level measurements 
Manual measurements were worked up for about one-half of the wells.  

3GWT42AA Complete 1990 water-level data report 
Regression analyscs. were done for all transducer calibrations for 1990 and results were 

compiled into tables, suitable for inclusion in the report. Compilation of transducer histo Iries 

was nearly completed.  

3GWFDO Convert six sites to DCPs 
Well UE-:5 A7 $13 was converted to a data collection platform and went, online on March
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19 with minimal problems.

WCll USW WT-2 was in the process of being converted to a data colection platform on 

March 31. Indications are that it will be online in eariy April.  

3GWF027 Evaluate quality of 1991 transducer data 

Data has beco continuously evaluated through 1991 and plots arc available for a more 

formal evaluation. No other work has been performed on this task.  

3GWF0.6 Reduce 1991 transducer calibrations 

Transducer calibrations were worked up for about 75 percent of the calibrations done 

during 1991.  

3GWFI16A Replace curcnt software with NWIS 

All continuous watcr-level monitoring sites will be convened to data collection platforms by 

late spring. This conversion will make use of National Water Information System (NWIS) 

software easier. For efficiency, current software will be used on non-DCP sites until they.: 

are converted. NW4IS software is currently being used to edit data coming from DCP site:.,

Qualit Assuran

Planninr and Onerations 
"3GWIFoo6 Convert six sites to DCPs 

Twelve trailers, to be used as data collection platform shelters were received from the 

manufacturer.  

3GWF129A Develop software OA for data reduction 
The technical contact for this software retired in September. G. O'Brien has been 

designated as the new technical contact for this software but was instructed not to spend 

time on this activity until the outcome of 3GWF037, Research NWIS software, is known.  

is strongly suspected that this task can be better accomplished in the future using NUIS 

software.  

i• Variances$ ! .  

i3GWF117A Convert HP-196 for satellite platforms 

This is delayed one month because the process is taking much longer than expected. Tb 

is no impact, because HP-196T is adequate until HP-196 is approved.  

3GWFOO6 Convert six sites to DCPs 
This is delayed an additional two months because of the late delivery of trailers and deld 

in installation. No impact as data is being collected by data loggers during conversion 

process.  

3GWF1SAA Continue study, accuracy/precision, water levels 

This is delayed one month (has been delayed previously). This study, while important., 

conducted as time permits and the amount of time available has been seriously 

underestimated as person working on this study has had to spend much time working Ai 

other projects. There is no impact because nothing in the foreseeable future depends o: 

this study. The delay is limited because study is near completion, but further delay is 

possible.
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3GV*TflAA Continue analsis of water level trends 
This i~s delayed six months, partially as a result of dccision to report this analysis -hnc 

revised potentiometric map is produced. There is no impact because this analysis is only 

needed to complete this map.  

Work Performed but not in Direct Supy'ort o~f the Scheduicd Taskc 

S. Boucher gave OA support to various activities preparing for and during audits to addrcss and 

remedy several potential problems. She also spcnt time evaluating OA and organizing QA support 

for eight other groups of activities. She issued, worked on, closed, or helped verify a number of 

* NCRs for other projects. (45 hours) 

*R. Luckey spent considerable time on tasks related to saturated zone and Quaternary/future.  

regional hydrology tasks. (120 hours) 

R. Luckey delivered files and graphs so that the manuscript preparation unit could prepare c~amera

ready copy for the 1985-88 continuous water-level report. PACS activity for that report was statused 

as complete several months ago with delivery of the report to DOE for their concurrence. (30 

~ hours) 

SC? 8,3.1,.3.1.3 Analysis of single- and multCc-,elele hydraulic-stress tests OG3313' 

Summary Account Manager - M. Umari 

ACTIVIIES AND ACCOMPLISHMENT 

3GWFOO05D Monitor strain-related pressure response in wells 
The six month (October 1991 to March 1992) activity of strain-related monitoring 
(monitoring for the hydraulic effects of atmospheric loading, earth tides, earthquak-es, and 

UNTEs) was 100% completed. (The data will now be analyzed to obtain aquifer 

characteristics).  

3GWFO1OD Develop scientific not ebooks! hydrologic procedures for monitoring hydraulic changes 

from seismic stress 
H?.221T and HP-222T were approved on March 13. This activity is now 100%k complete.  

3GUWFVID Finish intraborehole flow and stress test report 
Starting on March L. G. Patterson's time has been dedicated, almost 100%., to the task of 

completing the draft of the report. The planned completion date of the report has been 
mov~ed to July 1, 1992. Thw completion d~ate is assumed heme to be the date of approval by 

the TPO, preceded by colleague and supervisory reviews, and folowed by the simultaneous 
submittal of the report to the YMPO for concurrence, and to the USGS/WRD regional/ 
headquarters review process for Director's approval.  

3GWFWO2 Reanayze past c-hole aquifer tests with advanced techniques 

A. Geldon has applied a dual-porosity technique to analyze some previously-completed 
aquifer tests at the c-holes. He has written up h~is analysis in the form of an internal report.  
He is, considering evntualy, converting this internal report into a journal article.  

Quality- Assuranc; 
3GNX011lC Develop software OA for analysis prograMS under the 8.3.11.3.13 activity 

J he main code that needs software OA is the well test analysis program. This progrram is 

needed to analyze previously completed hydraulic tests at the c-boles. It was determined 
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that G. LcCain of the HIP is also using the program and will be the person primarily 

responsible for entering it into the software OA system. This activity should be considered 

100% completed by the end of March, because it feeds into the successor activity 

3GWF012D. 'Continue development of software OA for account 8.3.1.2.3.1-3 programs'.

"Planning and Or LrationsD 

Variance.s 

3GWF001D Finish intraborehole flow and stress test report 

The author of the report. G. Patterson, had been, until the beginning of March, working on 

a variety of project tasks, while also trying to finish the report. As a result, completion of 

the report has been delayed several times. Starting with March 1, the PI has dedicated 

Patterson's time 100% to finishing the report. There is no anticipated negative impact on 

other activities as a result of the delay in completion of this report.  

SCP 8 3. 1.2.3.1 4 Multinle-well interference testine 0G3313G2 

Summary Account Manager - M. Umari 

Ar-"VfrITTFq AND ACCOMPLISHMENTS

Technical Activities 
3GWFW2F Run power and obtain permits for hydraulic tests at the c-holes 

A criteria letter has already been written and forwarded to the YMPO to initiate the job 

package needed to construct the power line. This is all the work that was intended to be 

accomplished under this activity. The activity now should be considered 100% complete.  

"(Permits U6 Mif~id be, securtdl'bythe YMPO s Project and Operations Control, 

Division).  

3GWF•03F Purchase additional packers/materials for third 3-zone packer string 

The USBR issued all the requisitions for purchase of the additional components to complete 

this task. This activity now should be considered 100% complete.  

3GWF106F Refine and add modules to aquifer test analysis program 

The program init.s present form is adequate for reanalyzing past c-hole aquifer tests, which 

is suc cesso activity 3GWIR03F. .The program as going to be entered into the softw-are OA 

process (which is part ofsuccessor activity 3GWFO17F) in its present form. This activity,', 

therefore, now should be considered 100% complete.  

3GWFO•I8F Oversee LBL preparation for cross-hole seismic work 

A. Geldon had given E. Majer copies of recently prepared bydrogeologic sections for the c

holes (see February 1992 status report) to aid him in the upcoming cross-hole seismic 

surveying.  

USGS completed its part in the preparations to initiate the cross-hole seismic surveys.  

These included design and construction (the latter through the USBR) of two tripods 

needed to hoist the seismic tool cables with, arranging for diesel fuel to be delvered to 

LBL's logging truck during the seismic surveys at the c-holes, and coordinating with LBL on 

the rental 'of a generator to e used while conducting the surveys. What is left is to actual!; 

Conduct, the s which L: LBL's activity 3GWF03C' "Develop cross-hole seismic prorldle.  

The present USGS activity, 3GWR18F, should be Considered 100% complete. * 
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3GWF0M7F Preliminary numerical/analytical modeling to assist in cross-hole test design 

During the week of March 2-6. M. Umari, A. Gcldon. and G. Patterson attended the class 

*Fluid Flow and Solute Transport in Fractured Rocks', coordinated by P. Hsich. The 

appropriate techniques to be used to interpret results from the upcoming tests, and to do 
prcý-tcs design simulations, were discussed in the class.  

Related activities that had been described under previous monthly rcports arc: A. Gcldon s 

synthesis of various borehole logs to obtain a composite picture of hydraulically-conductivc 
fracture locations in the c-holes (this indicates locations to place the packers during the 

cross-hole tests), and Geldonis analysis of previously-comp!:ted aquifer tests at the c-holes 
using dual-porosity techniques (monthly report for activity 8.3.1.2.3.1.3).

i

This activity will be continued through the successor activity 3GWF02SF, 'Continue 
preliminary numerical/analytical modeling to assist in cross-hole test design'. Th~e present 
activity, thereforetnow should be considered 100% complete..,..  

3GWFll2F Construct two 3-zone packer. strings.  
The USBR has completed all major work items for the construction of the two 3-zone 

packer strings. (The final assembly awaits the return of the 12 packers from Tam 
1,.. .-L.t. t , r. a•sre e--mnleted nn them to ensure that they deflate nroocrlv).

This task now should be considered 100% complete. It leads to activity 3GWFDO4F, 
A OCompleteconst•iWon of third 3-zone packer string, starting April 1, 1992.  

, 4,4 -. .:..G:;...:lt.S..aeWFm113••Mli .ft of ecross-hole tests = .  
T.at yencompasses all work related to the U.S. ste (Raymond Quarry, near Fresno, 

Calo-n...*• of thcDOE/AECL international project. It is intended that the planned 

hydraulic and tracr tests planned for the c-holes be prototyped at the Raymond site.  

Duringthe week of March 9, three 250-ft. deep boreholes were drilled at the Raymond site.  

The boreholes were configure in a triangle similar to the c-holes, with a distance of 25 feet 

between each pair f wells. M. Umari from the USGS was present during the drilling.  
+,:.~~'o M arch.... X .r:.nj .- :•. .u:?,ie 

During 'Week arh prlr esting was conducted at the Raymond 

site using the nvewy drilled boles. WeD (O-O) was pumped, under open-hole conditions, 
while the presse awdovn was monitored in two, packer-isolated, zones of each of the 

mWe tw" o wells ,(SE-•1, and SW I). The process was repeated by pumping well SW-i, while 

observinth prsuedad in wells (0-0), and SE-i. The results have not been 
analyzd yet. but indicate 'a very good hydraulic connection between the Wells. Present from 
the USGS- during the testing were M. Umari and J. GemmelL 

3GWF024F Develop sc tic notebook for cross-aile tests with prototype string 

Discussions were initiated with the OA office on what is needed for initiating this scientific 
notebook pJlan.  

Otwity Assurn~ 
3GWFVWIF Build dischareppln for c-holes tests 

A criteria letter was wr.tten by the PI and submitted to the TPO to be forwarded to the 

YMPO to iniiate the job package needed for building the pipeline. This was all the work 
intended to be accomplished under this activity. T'his activity, therefore, now, should be 
c.nsidered 100% complete.  

Pla nine and 0rZerationI



Variancc

Work Performnd but not in Direct Surn!ort of the Schcdulcd Tasks 

A OA grading report had to be wnT~tten for activities of the DOE/AECL proC9ct. M. Umari 

prepared the report in cooperation of YNMPO's Office of International Programs. It was recucsstcd 

that all activities bc exempt from the USGS OA program because the actvity docs not invoivc sitc 

characterization.  

The change request to drill a fourth, inclined, borehole at the c-hole compkex was resubmitted. M.  

Umari worked on this in cooperation with S. Keller (SAIC/Golden).  

SCP F.3 1.2,3_1.4 Multirle-well interference testine 0B1313G2 

Summary Account Manager - E. Majer 

ACTIVITIES AND ACCOMPLISHMENTS7 

Technical Activities 

3GWF02C Prepare for cross-hole seismic work 
Preparation for the seismic field work at the c-holes continued. In order to increase 

bandwidth, a new module that matches output impedance has been built. It will match the 

dynamic load (piezoelectric crystal) to the electronics that drive the cable and crystal.

Oualitv Assurance 

Plannine and Operations 

Variance 

SCP 8.3.1.2.3.1_5 Testing of the C-hole sites with conservative tracers 0G3313H2 

Summary Account Manager - M. Umari 

ACTIrITIES AND ACCOMPLISHMENTS 

Technical Activities 
3GWFI61A Preliminary modeling for tracer tests 

Work on this activity will continue under the successor activity 3GWVF167A. 'Continue 

preliminary modeling for tracer tests. Application of analytical solute transport equation 

for estimation of tracer volumes will continue under 3GWF167A. The present activity now 

should be considered 100% complete.  

3GWF160A Expand injection permit to full suite of tracers 

Indications are that the YMPO's Project and Operations Control Division is in the process 

of obtaining a dass of umbrella permits that can then be used by YMP particpants for the 

various site characterization activities.  

Planning and Oerations 

Varianes

4.. -
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WaBq I! -t '11I~2 Saturated Zone Hydrochrmistrv 
Principal lavcstiptor 'IV Stcinkamp( 

To dcribe SPAt variations in chemical composition of ground-water; to idcntify chcmical and physical 

:' •i•!i:i.: rocesse t influence ro.nd.watcr chemistiy to usc hydrochcmical data to aid in thc idcntd calion 
ndor qasprOC i¢ ctn of Io tid ,.t .I travl , iflow paths; flux-es to, from, and within the saturated ronc; ;777i ~j o q:: 7 : i u a n i f ic a tio n o f g ro u n -at.- , r. t r v . . . . . . . ..m. . . . . .: ; . , , 

and climatic conditions during past pcriods of recharge. (SCP Study 8.31.13.22) 

sC- p 3 1 1 Assessment of salurated-zone hXdrochemical data availability and needs OGIMIV 

Summary Account Manager-: W. Stcinkampf 

.riI,'TI'I AND ACCOMPLISHME,

3GWH04 Ass data (extanti"phbase I 
Located field notebook used to rccord sample and ricld data collection at and in the vicinity 

oi fhe sis from late 1980 through mid 1984. The records indicate that most of the samples 

collkaed cwtined drilling fluid and/or other cootaminants. E.xamnination of the rsulitant 

analytical data confirms this.  

USGS Weapom Progpam geohydrol4c support staff in Luas Vegas report that checking and 

site 'weriiatiom of historic USGS hydrochemical data for the NTS and vicinity was started 

dk woh Following c.eckina& entry into a USGS electronic data bse wil be&.  

3GWHO24A Devellop iondrm aoapmeod 
Thenr wasi o actio. The chrouawpaph system was disassembled. packed. and shipped.  

wish anendsat reagits, supplie and, supporting equipment, to laboratory space in building 

421• in wrea 25 of the NTS. The equipment wil be installed and performance verified in 

mid.April. Methods development will begin again in Nevada alter installation.  

3GW=12A CampeW mnaY pOn comengt rewsoltion 
Received YMP nsoication reviewh.omment resolution bas been accepie4d and that the 

ui ficaio " at o the stWy plan (83.13.23) has baen approved by all mandatory 

reviewers at he project level. Formlal YMPO approval will be followed by Lansmittal to 

the OCRVWM for approval and transmittal to the NAC.

pl a.n

3GVWM Gradie OA for SZ bl Oldkr ostudy "Te Stiudy Was VSrd in & gene fashion in May 1991. A revised package, which will Saddress indidual lacivitili i work elo, has mot been started because USGS guidance 

for Sub Oradins has "bes available. Grading package preparation can /fil bepgi after a 

"gVudance or imple natmaili document has been issued. No impact.  

Gr.2 Work authoriuwe (nim-4wface-disturbiflg) 
T lfinis date has changed to the end of July 1992 to reflect estimated date of N'RC 

a:pma.c. of St:d. Pla -3w•.,31.I to. This wi, perhaps delay a %=mple and data 

olea s effort i•the Death Valey region planned for tnid to late summe I99. An 

additona problem perhaps arise% because the IM&O contractor is scheduled to assume

• m j • W m i ......
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responsibility for stud..plan handling on Aprd Lf. Prior to that date thcrc wvil bc a hiatus 

in processing. This likely %ill delcteriosly impact the forecast NRC approval date, The 

possibility of expediting YMP handling of the study plan to enable YMP approval and 

transmittal before the hiatus is being explored.  

Work Performed but not in Direct Sunrw~rt of the Scheduled Task' 

An estimated 12 hours were spent on the following: 

Participated in a meeting of the Work Group for High-lcvel Waste (Sub-commi'tce for 

Nuclear Waste Management) at the spring meeting of the American Society of Mechanicl 

Engineers in Denver.  

Began informal survey within the USGS YMP programs as part of the FY)2 management 

assessment. A summary of OIG efforts for the past year and a brief question list regarding 

quality assurance were sent to each principal investigator.  

Prepared monthly status report.  

SCP 8.3.1.2.3.2.2 Hvdrochemical characteri,.ation of water in the urpcr part of the saturated -one 

Summary Account Manager - W. Steinkampf

Technical Activitie 
3GWHO14A Develop mobile laboratory 

Met with D. Nordstrom (USGS) to discuss his group's experiences in designing and 

constructing a mobile laboratory. Will examine the lab and discuss subsequent 

.. modifications and interactions with suppliers during a visit to Boulder, Colorado, in April.  

3GWHO08B Examine hydrochemical tool test (lab) 
No action. Testing has not taken place.  

3GWHO08B Examine bydrochemical tool test (field) 
No action. Testing has not taken place.

Plannine and OIerations 
3GHWOLSA Develop downhole data-coleczion and sample equipment 

Cable length needs and anticipated pump usage information transmitted to SKB. Agreed I 

send specifications and drawings of hydraulic shifting tool planned for incorporation in the 

system.

Varians 
3GWH014A Develop mobile laboratory 

Lack of study personnel has resulted in this task receiving low priority. impact is minimaL.  

Purchase of this equipment is planned in FY93. Purchase will be either from SKB or ana.  

yet-unidentified US contractor. This study will draw on the experience of study 83.1 .... 7 

designing a mobile laboratory and selecting a builder/supplier. Additional information will 

be obtained from USGS National Research Program staff in Boulder, Colorado.  

WoeA Performed but not in Direct Sur2ort of the Scheduled Tasks 

An estimated 5O hours were spent on the following: 

Collected water samples for selected stable and radioisotope determinations. Samples wei 
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collected near the end of pumping of borehole JF-.3. under the aegis of the cnvironmen:ca 

monitoring program; and from borehole UE-Z5UZ-S*91. Samples wc.c processed, as 

appropriate, at the Hydrologic Research Facility in area 25 for future analyscs, then shipped 

to Lakewood, Colorado.  

Contacted 1. Gordon (USGS Branch of Ouality Assurance) to obtain, for examination.  

copies of the forms rccombined for use in collecting ground-water hydrochcmical data and 

samples. Reviewed the forms for possible inclusion/adaptation in planned samplc-collcction 

activities. An electronic version would be most useful for study efforts. It appears that such 

a version, that is/will be compatible with work stations and to-be-used INGRES, will be 

available within a year. Contact will be maintained with the Branch for updates in this 

matter.

Participated in a teleconference/meeting of representatives of the Geochemistry and 

Hvdrolog" Integration Task Forces. The objective of the joint meeting was to formulate an 

agenda for the upcoming joint workshop (May 27-29).  

Met with L Haves, W. Dudley. D. Appel. and R. Luckey on several occasions to discuss 

perceived coordination problems within the HIP. It was resolved with agreement to 

produce a summary statement addressing concerns regarding plans for the utilization of 

extant hydrochemical data.  

Participated in the monthly teleconference of the Geochemistry Integration Task Force.  

Participated in a meeting of RSN, REECo, and USGS 'personnel to resolve comments on 

RSN specifications for drilling of UZ-16. Spoke with D. Wonderly (REECo) to 

preliminarily apprise him of study plans for sampling of extant WT holes, and construction 

and sampling of planned WT holes.

SCP 8.3.2.3.23 Regional hvdrch-mical characterization QQ3313L' 

Summary Account Manager - W. Steinkampf 

Technical AaivitieL 
3GWH905 Select sample sites, phase 1 

Discussed basis for consideration of sample collection of Death Valley springs with W.  

Werhll of the National Park Service. Will meet with Wercll in early April to plan 

preliminary reco--assance trip through the monument to examine and discuss the general 

geologic settings. and to visit some of the sites he will propose. Follow-up visits to all sites 

for detailcd reconnaissance will follow.  

3GHW910A Collect regional samples. phase I 

Samples for 3M. 6 " ý 14 C, and 36a determinations were collected from boreholes UE_5

JF#3 and UE2.5-UZN#91. The JF#3 samples were collected attendant to work done 

under the aegis of DOE's environmental monitoring program.  

-Oualitv Assurance 

Plannine and Or'erations 

V6rian¢c
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IE .. ' .- Saturated ZTrc .Rd'olc'c' Svv.. ",'n, th=:-' ~... " .. ;" 

Principal investigator - R, Lucc" 
LBL PrincIpal Invsutalor - K. Karasaki 

To synthesizc available data to develop a conceptual model; te make a qualitative analysis of how the systenm 

is functioning; to dcvclop and evaluate porous.media and fracturc-n-twork methods for s. mulaunc cround

watcr flo', and solute transport; and to cstirnate ground-water flow direccion and magni'ude for input to 

ground-, ater travel time caiculations. (SCP Study 8.3.1.:.3.3) 

SCP 9 1.23.1 3.1 Con¢ceatuali7atior of saturatcd yon-, flow mrn,!d wiithin the b,"undaric¢ of the accsibl. .  

Cnironment OG313A

Summary Account Manager - E. Ervin 

ACTrITIES AND ACCOMPLISHMENTS 

Technical Activities 
3GWM005AA Synthcsize potentiometric map 

Discussion of the results of the water-level corrections for temperature and density effects 

continued between E. Ervin and R. Luckey. Little time spent on this activty as the study 

plan was given priority this month.  

3GWM007AA Develop geologic model of C-holes and site 

A. Geldon has completed analysis of existing data at the UE25c.well complex comprising 

television and acoustic televiewer logs, in addition to caliper logs, core analyses, tracejector 

surveys, temperaiitue logs, static traecr tests and heatlpulse surveys into a conceptual.. .  

geologic model. This conceptual model is ready to be input to a GIS. probably the LYNX 
system, however;, further work is on hold pending purchase, lease or loan of the GIS 

software. E. Ervin met with K. Turner of the Colorado School of Mines to discuss her 

testing the LYNX software at the School of Mines GIS facility. She plarý to berxn trial use 

of the LYNX software in mid April using the conceptual geologc model developed by 

Geldon.  

Ouabtv- Assurance 

Planning and Opsration: 
3GWMO02A Revise and resolve (USGS) study plan comments 

E. Ervin has responded to the 115 DOE comments by seven reviewers of Study Plan 

8.3.1-33, Site Saturated Zone Synthesis and Modeling-consisting of 71 minor comments 

and 44 major comments. The draft recompilation was sent to the reviewers for their 

concurrence on March 31.  

V pn, ances i;! 

3GW'M05AA Synthesze potentiometnc map 

This activity is delayed two months because of prolonged illness of the principal investigator '4, 

and unexpected difficulty in interpreting corrected water levels. It will delay milestone 

"3GW06M by at least two months. possibly more as review process of that milestone .-il be 

more difficult than orimnally anticipated.  

- 3GWMO7AA Develop geologic model of C-holes and site 

The geologic model of the C-holes for the a%ailable data is complete, however-, development_-" 

"of the site geologic model is on indefinite hold until it is decided which croup is performinr 
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the work and more data are avaiablc, 

Work Performed but not in Dirc€1 Sur-or_ of the Schcdlied Tak 

E. Ervin attended a saturatcd-wonc meeting to discuss 5Z nodclsing activities and pr--scn-tcd a short 

overview of bow goals of the modeling and how the modeling is structured bctwccn the different 

projects. The meeting was arranged for J. Brcdehocft--who provided a short discussion of his work 

examining the cffcct of seismic activity on water levels at Yucca Mountain. (4 hours) 

SCP 8.3.1.2.3.3.2 Dcvelonmcnt of fracture network modcl 13312B9 

Summary Account Manager- E. Ervin 

ACTIVITIES AND ACCOMPLISHMENTS 

Technical Activities 
3GWMOICB Initial mapping of the Crater Flat Tuff 

E. Ervin and M. Chornack finished initial fracture mapping in the Crater Flat Tuff, east of 

Little Skull Mountain and have cmplaced permanent markers in all of the fracture-mapping 

locations.  

3GWMO5B Revise fracture mapping technical procedure 

Technical procedure GP-12, Rl--Mapping Fractures on Pavements, Outcrops and Along 

Traverses, is in the final stages of revision to include more information on the areal 

fracture-set surveys and the 2 x 2 m grid surveys being done by E. Ervin and M. Chornack.  

Th revised procedure also: will include new versions of field forms.  

3GWM016B Assist LBL, add outcrop data to fracture model 

"L E. Ervin and K. Karasaki (LBL) are writing a journal outlining current fracture-collection 

efforts, use of the data in fracture modeling at the UE25c-Hole complex and the status of 

current fracture modeling at that multiple-well complex

:' •[.•;.,:•Ouality Assurance i3 i;:> 

PlanninL and Oreratio..  

3GWM007B Coordinate LBL fracture-network modeling phase I-./•.  

Ongoing discussions by E. Ervin with M. Umari and A. Geldon about work occurring at the 

UE.Sc-hole complex continued. Ervin still plans to see a portion of the cross-hole 

tomography to be done by E. Major at the multiple-well complex.  

-!•:: -:...Vai anc~ 

3GWM015B Revise fracture mapping technical procedure 

This is delayed two months because of prolonged illness of the principal investigator.  

SCP 8.3-1.2.3.2 Develooment of fracture network model 0B3313C2 

Summary Account Manager- K. Karasaki 

"AC�TIITTES AND ACCOMPLISHMENTS 

'3GM04CA Incorporate outcrop data to network model I 

"report on estimation of the prediction error using spatially correlated data has 

been intutatd. The report will exend and apply a recently developed theory for general 

stationary random variables to the special case of spatially correlated data.  

•.•,•,•-•,,~~~~~. ... ........-... . .... .. .]:_.. ,•.• .- ... : .•.....:



3G%,M0C6CA Compicte rad.'ase conIerencc eo:a a::'cci 

More draf, sections of thc Rad Waste Journal andcle entitled "Fracturc Flow M Jr:. In h"c 

Saturatcd Zone at Yucca Mounain." b% K. Karasaki and E. E.v-'n have bcen .:::c.  

3GM'OM009C Assist USGS/muitipie %eU test d-s,,= phase 1 

No work was done because the USGS did not request assistance. 4 
3GWM005C Assist USGS prototype multiple uei test phase I 

No work was done because the USGS did not requcst assstance., 

3GW'%MIIOCA Assist USGS with first hydraulic test report 

No work was done because the USGS did not request assistance.  

3G•M&IO2CA Write report on borehole fracture data bias 

S. Martel has begun writing a journal article on the borehole fracture data bias studics. Thc 

article will describe a new approach to interpreting fracture orientation and density data 

derived from borehoics so that 'true in-situ distributions of such parameters can be 

estimated with less error.  

Oualitv Assurance 

3GWM04CA Incorporate outcrop data to network model I 

K. Karasaki attended a class in records management (QMP-17.01, RS) on March -. at LBL 

given by L Watt (SAIC/Golden) and observed by L Ducret.  

Planning and Oneation$ 
3GWM04CA Incorporate outcrop data to network model I 

K. Karasaki gave E. Ervin responses to the review comments on Study Plan 8.3.1Z23.3. The 

reviewers needed some clarification on the inversion algorithm and double porosity model.  

As a result, modifications were made to the study plan.  

Variance; 

3GWM06CA Complete rad-waste conference journal article 

This activity has not been completed this month as planned; work is continuing. The new 

estimated date of completion is April 30. 1992.  

"WBS 1.2.3.3.2 Preclosure Hvdrolo-v 

To examine hydrologic conditions, including flooding, availability of water supply, and characteristics within 

and above the repository horizon; and to determine whether engineering measures that require excessive 

- cost, or technology beyond that which is reasonably available, wil be needed during construction or operation Arr 

of the repository. (SCF Section 8.3.1.16) 

'BS 1.2.3.3.2.1 Flood Recurrence Intervals and Levels at Potenial Locations of Surface Facilities 

Principal Investigator- P. Glancy 

To assess the flood and debris hazards at and near the potential repository surface facilities locations to 

allow adequate desig of facilities to prevent or reduce hazards to an acceptable level. (SCP 

-. :.Study 83.1.16.1.1) 
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* SCP ~ 1611.1Sitt floo~d and d:"ri* haiZX ud~ 
Summary Account Manager P. Glancv 

"kCTINTTIES AD ACCOMPLISHMENT 

3GFR016 Ana.l7c/evalua(t FY91 flood data 

There was no progress, continued rain in southern Nevada preempted bork on this c!cm.cr,-.  

Most of the month was spent field checking and measuring runoff caused by these slZorms.  

3GFRO02 Collect, analyze. evaluate FY92 flood data 

The wet weather of February in southern Nevada continued throughout March. A 

significant storm on March 7-8 caused renewed runoff in the Las Vegas area and along the 

lower Amargosa River near Tecopa. Reconnaissance of the basin to Death Valley Junction 

has occurred. Again some light runoff from the Carson Slough area flowed through 

Frankli Plaza and downstream past .Eagle Mountain. That flow, combined with more loca! 

runoff downstream, caused more flow to Death Valley. The magnitude of flow to Peath 

'Valley seemed similar to that of February 12-15, 1992. Peak flows were documenz..d.  

Flooding of the Salt Pan. near Badwater in Death Valley. expanded as a result of the 

•- .. freshwater input. No intense flooding in Death Valley was noted.  

S.An intense storm moved through Las Vegas on March 23-24 and 27. Although flooding 

occurred in the Las Vegas valley, the storm did not cause flooding or surface streamflow at 

Yucca Mountain. Similarly, flooding did not occur in Death Valley and runoff in the lower 

Amargo5&River Jwild due to the fact that the storms were located in the southwestern 

part of the Las Vegas valley.  

The storms of February and early March caused moderate runoff in the Overton area 

northeast of LaW Vegas. This runoff was documented by P. Glancy and found not to have 

been of a severe nature.  

3GFR018 Reconnaissance of Yucca Mountain to assess debris hazards 

P. Glancy visited the Coyote Wash area and other parts of Yucca Mountain with J. Coe and 

J. Whitney to explore the use of Coe's photogrammetric skills to analyze the characteristics 

and quantities of debris on the upstream slopes of small.drainages that might be mobilized 

by intensive runoff. Coe believes that these photo-analysis techniques can be used to derive 

estimates of the magnitude of potential debris hazards (erosion and deposition) if suitable 

high-resolution, large-scale air photography is available. This strategy wi be pursued 

further.  
3GFR0I04 Map PMF flood-inundation zones at Yucca Mountain 

lTe USBR is continuing work on the delineation of PMF zones. P. Glancy organized a 

meeting between RSN, DOE, USBR, and USGS staff concerned with PMF flood prediction 

products. This meeting will take place in Las Vegas in early April to review the status and 

completeness of the PMF study.  

Oualirv As'uranCe 

"Plannini and Operation' 
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* colslcc: and an.aý,7z c rna~ic., 1ýxx-ýc ZIC~:~. '~.:' ' ;.. .~..  

sta~b'iyt )of thei SitC.  

B), JJE(\T7VE 
To 'haracterize the present, paio rcriona., local c: m.ate, and hvdr.-,,'zc r.und; !1n1 a'. Yucca M•unt'.a;n. and 

.o de-em-nc the magnurude and ,cly cilfcc:s that future Lnanýn ; :.in a:c 1MJ ha.vt : ;, .c i, i: 

performance.  

'.P I~4 Chanrce ir. Clima~ic Cond:-uons 

To provide a baseline for determining the chanves :n climait that poten ialiy affect ,•h - iAa Laion 

capabilities of the site. (SCP Investigation S.3.1.5.1

\VBS 2._ 6 2.1.2 P31cli•rmn le Study nf LaA phi..dltrsh D-P,:-1 

Pinc;pai Investigator - R. Forester 

0)13 ECTIVE 
To establish the nature, timing duration, and amplitude of paleoclimate changes based on paleontoiopgc, 

stratigrapbic-sedimeatologic, chemical, and mineralogic analyses of lacustrine sediments in or near souwhern 

Nevada; and provide a chronologic frame work for this paleoclimatic information. (SCP Study 8.3.1.5.1.2) 

SCP .1.Iz.2.2 Analysis of str3digraPhv-sedimrnt=lff of marsh, lact, -tnz, and -'ia -cj"o•itS 

Summary Account Manager - R. Foreser 

&••TrV1TTE.R AND ACCOM PLISHMENTh

Tachnical Activities 
3GCLOO4B Sample outcrop sites 

Sediment samples taken by J. Quade during his study of the wetland deposits from the Las 

Vegas Valley will be made available for study by R. Forester. Those samples, when QA'd.  

will be processed for calcareous micaofosils and resulting material used to make 

preliminary reconstructions of pas, limnology and climate. The fossil content of those 

samples should also provide umportant information on sites for future outcrop sampling or 

coring.  

3GCLD02B Conduct reconnaissance - Lis Vegas valley 

Availability of samples noted above (3GCLfO4B) -1 partahlly fulfill this activity and of 

more importance will serve to guide the reconnaissance of the valley deposits.  

nualit' Assurance 

PNnniine and Orerations 
Pariciparn's in the YMP climate pro.z,-,m t'e:her "with pcrso'nnl from SAIC organized a clmate 

workshop to be held on April I

"V 
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.GC! ,. B Conduct rcc-mr.naL%,sinz 1--s c i . ,.:.LL anz aCL. 7a.... :'3a.  

The final ti.r-n of ma.ping pcrs.r.nncl .a.s Ccrn c;=j•ýcO bU: ._s .mlc:pat=Z .r. nrc nar 

future. Rcconrna'sanct of :.c Mox;n;ar n an., C,•f 'n alic , ý pu t , t s :.p,-rP.  

action.  

W•,BS i" €, 26 ! "; &rnmci¢ 1 <Irn • ?, T.r,:41 Pjl.•"~zc'r•.r 

Princ'pai Investigator - R. Forester 

0BJ EC I 
To determine aspects of past vegetation change: and use vegetation records to pre~de q uat %::.rcs 

of changes in ciimatic variabies for the southcrn C -cat Basin. (SCP Study 3..5.1.3) 

SCP 8.3.1.5.1.1 Analysis of rack rat m'jddn5 .... 6 I 

Summary Account Manager - R. Forester 

ACTP.1TIES 4ND ACCOMPLISH MEN'ES 

Technical Activties 

3GCT315M Work Authorization 1.2.3.L.2.1 .3 
It is believed that the study plan has been signed by DOE, but it Ls not known if a work 

authorization is in place.  

Ouality Assurance 

Planning and Operation" 

Variances 

3GCL1O1 Hire and train staff 
P. Wigand has not been hired yet. but the USGS and DRI have initiated the nectssary 

paper work to complete that task in the nea. future.  

UrBS 1.2.3.6.2.1.4 Paleoenvironm ental History of Yucca Mountain 

Principal Investigator - J. Wixitney 

To evaluate the paleoenvironmrental record at Yucca Mountain and surroundings in light of inferred 

palcoclimate history of the southern Great Basin: to model soil properties in the Yucca Mountain region; to 

map surficial deposits; and to reconstruct the colian history of the region.  

SCP 8,3.1.5.1.4,2 Surficial deposits mar'ning" of Yucca Mouniain area QG36212I: 

Summary Account Manager - E. Taylor 

•TrI'TTES AND ACCOMPLISH E,-I V 

Technical Activitic5 

Quality Assurance 

Planning and OQeration5:



Y;CHtXO1A Comp~ete transition ane tirf 

Thr- -ps~o czcsc:-,'ion is art~ r-c. z C .:. .~2 

..C advCr'i:'- and Cd t7' : rný i"* ~ 

.Summar• Account MI.nac•ct MJ. i -.:neCN 

AC'TP.1T!ES h,%t) ACCOMPLISH %j•_T• 

Tc•fnicjl Ac~i%1ties 
3GCH158C Conduct field trip - sand ramps 

The need for thermolurninesccnce dating of material from colian jr' h2i' siopc m3ler:.i!.  

has been identified and nccessarv work to obtain these dates have becn irjt;atecd 

Oualitv As.-uranc; 

Planning and Oterations 

WBS 1.2.3.6.2.2 Effect; of Future Climatic Conditions on Hydrologic Characteris'ics 

OBJECT!\% 
To determnin the relations between climatic conditions and hydrologic characteristics in the vicinitN of Yucca 

Mountain during and since the Ouateniary; and to predict future hydrologic response to possible future 

climatic conditions. (SCP Investigation 8.3.1.5.2) 

W1BS 1 2.3 6 ".-. Ouaternarv Regional Hvdro"isy 
Principail Investigator - J. Stuckless 

To investigate the hydraulic characterstics of paleoflood events and to compare them with modern flooding 

and related geomorphic processes; to determine past infiltration and percolation history at Yucca Mountain 

through isotopic and chemical analysis of water from the unsaturated zone; to determine past hydrologic 

conditions in the regional discharge area; to estimate the conditions and rates of infiltration and ground

water rcch,,rge during the Ouatemary; and to determine the ages, distnrbution, origin, and paleohydrologic 

significance of calcite and opaline silica deposits along faults and fractures.  

SCP g 3.1 52.1.1 Regional paleoflood evaluation OG'622A 
Summary Account Manager - D. Grasso 

ACTIVTTIFS AND ACCOMPLISHMENTS 

Tec.ni,' Activities 

3GO-1007A Develop technical procedures 
A scientific notebook plan is being prepared to document paleoflood investigations and 

research techniques. Only minor amounts of work were accompiished in March because of 

unusually heavy rainfall in southern Nevada. The unplanned arrival of several serious 

storms required immediate field attention on other Yucca Mountain SCP projects, namely 

the site flood and debris haztds activity and the tra~usport of debris by severe runoff



ac" 

11
cvcrc ,looding w'as mostl rcst -ce-,d :, hc La Vcgas %alllc% and did not affcc: :'n 

.c area of Yucca Moun:ain.

3GOHOO&A •3comorphomctric anaivsls of Yucc.a Mountain and ic:nr:y 

V. Grasso worked on technical strategpes for conducting gcomorphomctric analyses of thc 

drainages and alluvial fan svstems surrounding Yucca Mountai-n.

D. Grasso and P. Glancy mtc with J. W*htncy and J. Coc on March IS and 19 to discuss MrI: 

use of photogrammetrie equipment for geomorphomctric analysis acivities. This 

equipment. operated by Coe, is capable of deriving hi-h.r-solution, digtal landscape data 

from stereo aerial photogaphs. Because these high-quality data arc lacking for large 

segments of the study area, this technique may by particularly valuable for geomorphomc'ric 

analysis of paleoflood sites around :a Mountain.  

D. Grasso explored the availability of digital terrain data sets. Landsat TM imagery, and 

aerial photography needed for this phase of the inv: -.gatioa. Two of three preliminary 

Landsat TM scenes, in digital format, were ordere 

D. Grasso worked on a longitudinal stream prm he modcrn-day Amargosa River from 

upper Fortymile Wash to Badwater in Death 2alifornia. The profile, when 

complete, will show the slope of different re-' it the river system and any breaks in 

slope that might be related to bedrock bariens or channel adjustments due to changes in 

past flow regimes. Additional longitudinal profiles will be drawn, of river terraces parallel 

.. to the channf .fW the geomcýýy of tbc river's paleo-floodplain.  

3GOH003A Reconnoiter Yucca Mountain and vicinity for palcoflood evidence 

A visit to the Yucca Mountain area by P. Glancy, J. Coe, and J. Whitney provided a good 

verbal exchange of ideas on ages of alluvial deposits and the lack of extensive erosion of the 

-,- drinw hte-Ouaternary time. Whitney showed evidence of long-term lan, !pc

stability, but conceded that storm debris transport could have resulted from p.a.cofloods of 

local severity during the period of landscape stability.  

D. Grasso conducted a field reconnaissance of alluvial fans along the west margin of the as 

Vegas valley to determine whether these landforms were remnants of past environmental 

conditions, or if they were still activ today. Although flooding in the valley (March 26-27 ., 

30) has shown that the fans are currently active, the presence of very well developed sodls, 

especially in the upper fan (apex) areas, indicate surface stability. Thus, it appears that 

while the upper parts of the fans may be quite stable, lower (toe) areas may still be 

developing.  

P. Glancys visit with R. Carmen and J. Yount (USGS-GD) to the source area of the :990 

Copper Canyon mudflow disclosed some valuable evidence of palcofloods and palco-debris' 

flow in that drainage. Stratigraphic exposures were discovered that include volcanic-ash 

deposits, organic debris, and charcoal lens within various stratigraphic units. This should h 

allow the best opportunity discovered thus far for dating these types of deposits. One of the 

major objectives of this dating will be to see bow important the Holocene is in terms of its 

debris-floe history. Copper Canyon now appears to be a very important site with good 

potential for development of a debris-flow history based on absolute dates.  

Assuranc.Oualirv



3GQH004A Finai DOE reoev. and ap,,rovai of %:udJ -'.ar.  

Foliowinz aulhor and re'.•-c, conc rc'c•s. ".-c 4, plan for , P 

to DOE for ý,crifisicatton,, appro.in:.  

Vjmriances 

\VWrk Pc"formcd bu: .C ,n Dire,- Sup'""! o!:he , ,,d Tasko 
An estimated 32 hour5, were spcnt on the foliowing: 

D. Grasso contacted FOLD distributors regarding the availabilir., and cost of Landsat alita.  

data for gcomorphomcmric activitics, Three of the necded data sces (Landsat TM scencs, 3; 
dated 3/23/84) are avaiiabic. Two have been ordered. The muird one Ail bc ordc c..  
during the first week in April.  

D. Grasso and P, Glancy' met witbh J. Whitney and J. Coe to discuss a digital 
photogrammetric technique for deriving high-resolution digital eievation data from strcro 
acrial photographs. This technique may by useful for geomorphometric analysis of 
paleoflood sites in the Yucca Mountain area.  

SCP 3 .. Evaluation of a dichare are QG 22 
Summary Account Manager. E. Gutentag 

AC'TVITIES AND ACCOMPLISHMENTS 

Technical Activities 
3GOH012 Analyze water by NWQL and GSP isotope staff 

ALl samples, collected prior to March 199'21 have been analyzed for Sr 87/86 isotopes. The 
playa samples collected in the Fall of 1991 are in the queue for soil chemistry analysis by 
the Geologic Division, Branch of Geochemistry.  

During late March 1992, samples collected California and Nevada will be submitted m early 
April to NWQL and the GSP isotope lab.  

3GQH028 Analyze faunal samples modern springs FY9"2 
R. Forester reports no new work on this activity during March 1992.  

3G0H004 Study/analyze results from wet/dray playa~s 
R. Forester reports no new work on the ostracode study of this activity. The Branch of 

Geochemistry has not sent any results of the playa samples still in their work queue for 
analysis.  

3GOH007 Vegetation mapping phase I 
F. DAgnese began testing of remote sensing techniques using the L-andsat Thematic 
Mapper for regional mapping of vegetation. Methods involved red/infrared ratios, to obtain 

normalized difference vegetation indices, soil-adjusted vegetation indices, and perpendicular 
vegetation indices. The most suitable methods will be used for vegetation mapping in the 
regional (3 by 3 degree) area.  

3GOHOO{ Collect faunal samples from past discharge site FY92 
On a late March field trip this activity was attended with poor results. A sample collected 
from Mound Spring in the Pahrump Valley ,-ill be analyzed for Sr 87/"86 ratio. No faunal 
material was found at Mound Spring.  
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3GOHCG'- %ege'ation distribution mapping Arnargosa Deser, 

K.. Turner re'ports tnat he need•s to corre~ate transec's 'alth road s'-'v..:,-v ' ": -:.arv2sa 

Desert. He and C. Faunt %,ouid ke ' to sample the ,e-c'at-mr ,4'-,en :ne ;-,an, a:: 

oom. most iikcly the second or third w,,e of Apu. Th;s ac:,'.' n:n:,,5 ': .  

nto the growing season.  

3GQH009 Prepare faunal samples for analysis 

This activity has been par: of the work R. Forestcr Ls to pcrform. He reports thal no r_-A 

work has bccn performed during March 19921 

3GQH300 Collcct/sarmple ostracodes--surface sediments 

This activity combinec a 3GOH305 (Collect/sample ostracodes--Playas in New MNaCco 

and Texas) was to cc and subsample surface sediments for ostracode and other 

calcareous micir'r- )m playas in eastern New Mexico and western Texas. This ac-tiVy 

was not conduce se of extreme moisture -:-ions in the area.  

3GOH305 Collcct/sampie .1codes--Playas in N, .nd Texas 

This activity has riot started because of c" L.ure conditions in the study area.  

3GOH306 Conduct analyses-.water quality, pa. . isotopes--Ncw Mexico and Texas 

This activity was to be conducted wi:r .%300 (Collect/sample ostracodes--surface 

sediments), 3GQH.305 (Collect/sar' .. a'acodes-Playas in New Mexico and Texas), and 

all three activities will be conducteo ,ogether when climatic conditions permit.  

3GOH005 Conduct field tript. modern discharge springs FY92.....  

This activity was expanded to test whether ostracodes and other aquatic microorganisms are 

found living in the aquifer. In early March 1992, the aquatic microorganism collector was 

tested at well IF-3 which is 05 mile south of J-12 in Area 25, NTS. This well was pumping 

234 gallons per minute for 36 hours. For 22 hours, 20 gallons per minute was diverted 

through the aquatic microorganism collector during the time of collection. Although JF-3 

was pumping about 10 percent air, which was probably introduced into the aquifer during 

well development with high pressure compressed air, the undisturbed aquifer may not have 

been oxygenated. Preliminary analyses of the collection nets in the field indicated that no 

organisms were present and final analysis of the net contents will be completed in April 

1992.  

During late March. three springs and one flowing well were collected in the Amargosa 

Desert area in California and Nevada. These samples will be processed during April.  

Oualiav Assurance 

"Planning and Oterations 

V'ariancee 
3GOHOO2 Vegetation distribution mapping Amargosa Desert 

This activity %ill need to be field checked during the time the desert plants bloom, so that 

more accurate interpretations can be made. Then the road surveys can be checked aga.  

plant transect data. This activity needs to be extended through May.  
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Plavas :r, N-c-A. Nlcxico ant Texasi. .and1 ;H7 C~nCL ;: ss- :i 

s.iopcs--'.cv, M.-x~co ano, Texas 
These .icto ileC5 are to tbc "c'uccd, S'.rs ::ta'L anO CX%:ff "-.A M¶zUc.' 

Inc %hinter aind spring. rnos, t nc S:-.~ .x:ca "'.-. ;&a~ i.ic r~ a:i .ns .-.  

vtcid meanningful data.  

',Kork P-rýrrcd hut not in Direcr! of "- .  

.1. Watson.. E. Gutentag spent a totai of h~~ours in p±rainz !ý0., i: YNIP Q, 

closing NCRs from prior work.  

SCP F ý1 52.1 4a Analof! rrcharyc ýt-r-f: 
Summary Account Manager - P. McKinicy 

41CTINITIES AND okCCOMPLISH%¶EN-TS 

Tcchnic.3! Acti%'ifcj 
3GQH13CA Conduct chloride leaching test FY92 

The USGS Branch of Geochemnistry. who is performing L-1: chemicall analysis for the 

chloride leaching experiment, has completed the first two set*s of ar.a~vsis.  

T. Oliver has finished the first and second leach of Stewart tuff, The chloride 
concentrations decreased with the second leach.  

T. Oliver started the first leach of Kawich Creek tuff.  

3GOH1SrCA Complete data report Kawvich FY 85-90 
P. McKinlev talked to E. Maxwell of SERI about their provtess in reviewing solar radiation 

results from the Bird 'Clear Slkv Model'. The National Climatic Data Center (NCDC) has 

updated data from Ely, Nevada which is being used in the Bird model to estuimate several 

parameters. SERI has the data from NCDC and is verifying the updates. The current 

estimate from SERI is mid-April before they can provide the information.  

P. McKinleyv completed Kawich Creek at base surface water record for the water year 1989 
and 1990.  

T. Oliver has completed the software testing for M~initab step-forward regression. D.  
Burkhart has agreed to do the verification and validation of Oliver's testing, 

3GOH16CA Complete data report Stewart FY 85-90 

P. McKinley talked to E. Maxwell of SERI about their progress in reviewing solar radiation 

results from the Bird Clear Sky Model*. The National Climatic Data Center has updatedJ 

data from Ely, Nevada which 'is being used in the Bird model to estimate several 
parameters. SERI has the data from NCDC and is verif-,ing the updates. The current 
estimate from SERI is mid-April1 before they can provide the information.  

T. Oliver has completed the software testing for Minitab step-forward regression. D.  
Burkhardt has agreed to do the verification and validation of Oliver's testinp.  

3G0HOISC Prepare data report on Kawich: FY 91 
T. Oliver and P. McKinley completed the finial review and entr of the data for Kawich base 
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3GQH2ICA Devciopmen of HRL analogr bas.s,.  

P. McKinic, and F D'Agnese compie:dc t'•e transfer of basin slope, aspect and elc'at-Orn 

data .o the Sý;n

P. McKinic. tranfcrrcd vercba',ton .;nas an- tasin r-fcer.ce poiis :,- .,ar: `,,- scar.rn; 

into an Arc data base.  

P. McKinley and F D'A~ncse scanned the Ka',vch and Stewart veeta, Ion maps into thc 

Sun for future HRU dcvelopmect.  

P. McKinley made contact with C. Rich of National Mapping who has apeed to help in the 
final Arc/Info design of tbe HRUs. A meeting us scheduled for carty April to collate the 

elevation. slope, aspect and vegetation units.  

OQuality Assurance 
.

3GOH012C Collect/reduce hydro data from remote sites FY92 

K. Burgess-Kohn, YMP-USGS training coordinator, worked with P. McKinley to insure that 

relevant QMPs were satisficd for the April field trip.  

Planning and Ooerationt 

,....i3GOHOl2C Collect/reduce hydro data from remote sites FY92 

Preparation for the quarterly April field trip for sampling and equipment maintenance was 

completed. In addition to the regular field work, precipitation distribution in the basins will 

be investigated in April. This will involve additional sets of snow surveys at various 

vegetation groups and representative slopes and aspects.  

3GQH014C Test PRMS model 

The activity leader is moving to another job which will impact the start of this activity 

indefinitely.  

Work Performed but not in D'rect Supgort of the Scheduled Tasks 

Software quality assurance training. (2 hours) 

Two reading assignments. (1 hour) 

Reviewed an etended abstract for G. Leavesley and L Stannard. (2 hours) 

Monthly and semiannual reports. (4 hours) 

Preparation and discussions on future climate meeting with DOE. (2 hours) 

SC? S.3.1-5.2-1.4b Geochemistry of arid-zone infiltration 0G_36E' 

Summary Account Manager - A. Riggs 

ACTIVITIES AND ACCOMPLISHMENTS 

Technial Aclivities.  

3GOH006D Install long-term mieteoroiogical monitoring equipment 

Worked with Applied Technologcs peroonncl to clea up bugs in their sonic anemometer

9,2



sof:,,are. The. e'.ent..,iv ftxccw*e rpýcrs

Comp'cted t:,ctrciaoc inlerataon of the .c ",Lx and ,ong-term n.cttroi().4.•.  

monitoring ecuipmcn:t The system ,'.I colcc:. and ift';aie - ýaj s ,.scams o ,:o c :-..c 

10 hertz nov.  

Finis.led the c.esign of 'he long-term rcicoraioc instrumcniaiLor %hcktcr and s,•t.c , 

to Quaity NMe:al Procuc.u for consruc.:.on.  

3GOH003C Soil moisture and chemical samptng 

Staff met with the New Medco Institute of Minl.g and Tecnolog%. contractor a: Osar.  

Pipe Cactus National Monument and di.scussed the status of the project to date an"" the 

future direction. The meeting proved particulawly useful b- being able to review 

geologic development of the deposits in the area. After returning. H. Claassen. E. Taylor.  

and A. Riggs spent a full day discussing what had been learned and how it could best be 

applied to further project goals.  

Ten samples from Terrace 2 were analyzed for the volume of stones per sampie, dn' bulk 

density, the Cl concentration. and gravimetric water content.  

A carbonate experiment was initiated to verify that C! can be measured in carbonate 

material.  

3GOH016D S.lection and preliminary mapping of microwatersheds 

A number of potential sites were visited and two stream terraces were chosen and their 

bounds were determined by simple visual techniques.  

Ouaiitv Assurance 

3GOH006D Install long-term meteorological monitoring equipment 

Sent cup anemometers, hygrometer/thermometers. and barometer to HIF for cail.ration.  

initiated requisition for calibration of pvranometer.  

Read OMP-3.07, R4 and QMP-17.01, RS.  

Plannine and Ooerations 

Work Performed but not in Direct Sunoori of the Scheduled Tasks 

Attended the paleoclimatc workshop. (12 hours) 

SCP 8.31.5.2.1.5 Studies of calcite and ooaline silica vein deoosits 0G-1 62D' 2 

Summary Account Manager - J. Whelan 

ACMTITIES &ND ACCOMPLISHMENT 

Technical Activities 
3GQHSI4A Prepare reports -- drill hole calcite silica 

J. Whelan continued efforts to involve E. Roedder in fluid inclusion studies. Arrangements 

were made for Roedder to tutor myself and D. Vaniman (LkNL) in proper samping and 

sample preparation, and the measurement of fluid inclusion properties. Whelan prepared a 

draft of a technical procedure for fluid inclusion studies for comment by Rocdde:.



Ho)PcfU~lV this 'wora~tl *11. Fc ,ndc:-a1 In APnil. %Veclan .nziiatcd ItC -ftocts -1 .40dr 

approvaJ for contraing dISO mcasurermcts of opainc sahca w-th thc ioIpC •r.cmisir, 

lab of P. Knauth at Arizona State Lniversity.  

J. %%clan and B. Marshall presented "The isotoop geochcmistry of sccondar' and pedoeinic 

carbonate from Yucca Mountain' for the Geology Department at the Utn,¢crsizi of 

Colorado Wheilan continued ,,ork on describing fracture mineralogy and petrog'arphy of 

drill core samples from G-4 K. Futa continued evaiuation of Sr-Sm-Nd svstcmaatic. in vein 

and surficial crboatLcs. Data indicates that REE content varies considerably in the 

carbonates. S. Mahan completed Sr analysis of fracture fill samples HD- 32S, - 3,31. -- 3S.8.  

-344.-350, and -322. Mahan continued processing water samples from ,cll JF-3. and 

samples obtained from C. Peters. 7-. Peterman prepared a manuscript for the Watcr-Roc6 

interaction Conference entitled -Strontium isotope characterization of the Ash Meadows 

ground-water system, southern Nevada. Mahan spent one week in southern Nevada 

collecting soil and water samples for Sr analysis. Wkhelan made arrangements for a 

sampling trip to the Bond Gold mine near Beatty.  

3GOHS03A Analyze isotopes/fossils. Solitario Canyon and Windy Wash 

J. Paces continued analysis of the site 199 paleolacustrine spring deposits. Additional data 

continues to suggest that the deposits formed ,a 42 Ka. Paces initiated analysis -f samples of 

pedogenic carbonate from site 106.  

3GQHS09A Analyze samples trench 14 original exposures 

"J. Paces initiated analysis of dissolution rcsiduets from trench 14.  

Oualirv Assurane 

B. Marshall attended two software configuration control committee meetings.  

B. Marshall completed document review of OMP-3.07.  

J. Paces continued calibration of spike according to GCP-22 starting a second set of calibration 

standards. The status is still pending. Paces initiated software review (per OMP 3.03, R3) of a 

critical code used in U.series data collection by alpha-spectrometry (UTH.FOR. CID# 

GDD0020.02). The program had to be transferred from the old Nuclear Da .1 Systems operating 

platform to the new PC-based system following catastrophic failure oi the old computer. Alpha

spectrometric data collection has been suspended until all configuration control documentation has 

been submitted to the SCC.. S. Mahan met Sr isotopic calibration date of SRM 987 on March 4.  

S. Mahan completed OA records management for two manuscripts for the Water-Rock Interaction 

Conference currently in the system.  

Planning and Orirations 

3GOH814A Prepare reports - drill hole calcite silica 

J. Whelan continued eforts to involve E. Roedder in fluid inclusion studies. Arrangements 

were made for Roedder to tutor myself and D. Vaniman (LANL) in proper sampling and 

sample preparation. and the measurement of fluid inclusion oroperties. Whclan prepared a 

draft of a technical procedure for fluid inclusion studies for "mment by Roedder.  

Hopefully thi work will get underway in April. Whelan ir -d the process of vendor OA 

approval for contracting dISO measurements of opaline f ýith the isotope geochemistry 

lab of P. Knauth at Arizona State University.  
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3GQHSOZA l~Inal,'calibrate new mass scc•rorncters 
Dei.cr"' of ,'e ne'% Finnian marS '1.cc:: mc:r-s for an"e rand i:'o. i',o,',pe 

mcasuremcnts has hen deiaved 'o Arroi This d-j wi. ,mpa,:sc ,;; :c;,c', n 

Sr, Nd. Pb. and slabic isotope an,, 

3GQHSOIA Hiring and training of geoloonis 
The technician -.-o.%ion to support stabic L•OtOpC %,udics stis ha% not ", ertcd 

dclav will unpact all milestoncs related to stable Lsoiopc anaiýyscs 

Work Performed but nr' in Dir Iu Surrort 'f :!'r Scheduled TasiP 

.1. Whelan attended an SOC meeting at '%hich specimen removal requests for hi%,vcif and A (,:,..  

were approved.  

B. Marshall recalibrated the pulse-processor on the cnergy-dispersive XRF instrument in ordcr to ,-Lx 

minor problem which became apparent wLhen analyzing low Rb samples.  

B. Marshall. S. Mahan, and K. Futa spent one week in the Isotope Hvdrology short course.  

J. Paces reviewed a manuscript of B. Marshall et al. for the Water-Rock Interac"ton Cor.fercnce.  

WBS 1 .. 6 .. 2 Future Regional Hvdrology due to Climate Chan=•,5 

Principal Investigator - J. Stuckless 

To characterize the impacts of potential future climate changes on the regional and site surface-water system.  

the site unsaturated zone hydrology, and the regional and site saturated ,one hydrology (SCP 

Study .3.1.5.2.2) 

SCP 3...2.21 Analysis of future surfacc hydrology due to climate Chan'cs 0GY2•,-P-,.  
Summary Account Manager - D. Grasso 

ACTIVTIES AND ACCOMPLISHMENTS 

Technical Activi'ies 

Oualiry Aranc 

Planning and OVeratiors 
3GFH200IA Obain/instaUl micro computer system 

Procurement documentation for hardware and software needed for the modeling system was 

submitted to the USGS district office in Carson City, Nevada. for review and processing in 

February. At last notice (Match 30), J. Lanscn. computer section chief in Carson City, 

nowed that the review was complete and that the materials wiU be forwarded to the regional 

office in Menlo Park for processing/purchase.  

3GFH100A DOE approval of study plan 
S. Keller (SAIC/Golden) finalized the draft recompilation of the study plan and forwarded 

copies to the authnrs (D. Grasso, J. Downey, and K. Koim) and DOE reviewers on March 

16. At this time, K~eler noted that, "when concurrences have been reached with all 

reviewers, a new recompilation incorporating any necessary changes will be transmitted to
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the Project officc :50E ~x~nrre

VardnCr' 

,n csltnmaicd .• hours -Act: spcnt nn the foiio&.'inz 
1). Grasse conduc:c ue.rvicws of prospcc:z-ne LmpicLcs io ril lh s:h'c - r .•z.-r 
position (GS-9/11) open for this acl:utV. Someone is L-ne, Lp for tMic N)1s110o1 a-' 

hopefully w`ill be brought on board soon. D. Beck and Grasso met wtr D G:i.21 .* .A 

Appel to discuss tis action.  

D. Grasso met with J. Coe to discuss the possibility of using phologrammetric CqUipmeir 
currently operated by Coc and J. Whitney to aeveiop igh-resoiution landscape eita sce.s ,:r 
surface water modeling at Yucca Mountain. The use of this equipment and teccniques 
developed by Coc could improve delineation of HRLs needed to perform surfacr-water 
runoff modeling via the PRMS so-.-are supported by the USGS.  

D. Grasso attended the annual ASPRS/ACSM national meeting in Albuquer:qe, New 
Meidco, to learn more about the various remote sensing. surveying, and mapping techiniques 
used today to classify and derive landscape and watershed parameters. During mre meet:nc 
Grasso met with R. Welch and associates (Center for Remote Sensing and Mapping 
Science) to discuss their digital, automated, photogrammecnrc techniques for derning such 
information as elevation, slope, and aspect from stereo aerial photographs. Their software 
pac•icge, DMS (Desktop Mapping System) is a low cost softwarc package that enables 
image processing for photogrammetric, remote sensing. and GIS applications using personal 
computers. Their automated method for deriving digital elevation data from aerial 
photographs may be especially useful for this activity. Other remote sensing and mapping 
packages, including PCI, ER Mapper. and ERDAS for Unix workstations, were also 
evaluated for their possible use in this azictvy.  

SCP S.3I,.,2,".3 Synthesis of effects of possible f'uture rechargre due to climate changes nn h•drolomc 
characteristics of the Yucca Mountain saturated zone )-3_2G2 

Summary Account Manager - J. Downey 

ACTMTT!ES AND ACCOMPLISHMENTIS 

Technical Activities 
3GF-t004H Analyze structural geology 

Radian Corp. has supplied copies of their advanced contouring package CPS-3, including 
their fault modeling system FFMS, for use with the Intergraph ERMA software at CSM.  
This software is urgently needed to complete construction of the 3-D geological framework 
model of the southern Nevada region.  

3GFH003C Conduct literature search for GSIS (Future/Quaternary G'W) 
C. Faunt continued literature search and review including

Smith and Lindb (1978). Mckinley and others (1990), Ball and Nords:rom (19Sn h 
ClaasseO (1985), White (1979).  

3GFHCZ3C Develop recharge/discharge estimates 
F. DAgnese began converting digital soil surieys received from SCS into ARC.'INTO 
coverages which will be used for recharge esztmation.



F. D'Agnesc began prclifL-ary tcs.Ing of remote se.n tcc .niques "C_ o .'a, 

mapping of vegetation using L.andsa: Thematic Mappe7 data- M-'os i..  

red/infrared ratios. Normailzed Difference %'Vrzcation Indices. S"a>Ad.zsted " 

Indices. and Perpendicular Veczva.ion Indices. The 1ost S:a. ,).)S ",..: ', u..  

vec•ca.,ion mapping in the regonai (3 dcgce by .; CL-.cc a: 

3GFIIO:SC Gathcr input data to GSIS 
C. Faunt began compiling a water cbemistrV co%,Crae• of -.; :e:ion•,j ar-3 . x:.. •.:inc 

USGS flcs and reports.  

3GFHO05C Analyze hydrog-eologic framework 
C. Faunt examined rose diagrams of faults that were madc to show the distribi;.ion of f'.iit 

orientations.  

C. Faunt did some preliminary analysis of the stress data compiled from the Iit-rature.  

Faunt and K. Turner constructed a trend surface for :he stress data. This grid.ed surfracc 

can now be input into the GIS to hcip analyze the faults as to their stress/strain 
relationships.  

Quality Assurance 

Planning and OVeration 
3GFH004H Analyze structural geology 

B. Wales (Intergraph Corp) is writing software to automate the process of -attributing* 
caoss-sectiou units.  

3GFHO25C Establish data documentation procedure for GSIS 
F. D'Agnese and C. Faunt attended a meeting with E. Ezra and J. Beckett (EG&G Nevada

Yucca Mountain Project) in Las Vegas to discuss EG&G's methods for development of the 

)MP GIS technical data base and data documentation conducted by EG&G.  

Variances 

3GFHO1C Construct 3-D hydrogeologic framework model 
This activity was not worked on during the month of March. Work on this activity is 

temporarily delayed until a user defined software code is supplied to the project by B. Wales 
(Intergraph).  

Work Performed but not in Direct Sunoort of the Scheduled Tasks 

C. Faunt and F. DAgpese prepared for and conducted field work with past discharge (E_ Gutentag) 

in the Palirump/Amargosa Valley area. Field work involved playa, spring and water-well samipiign 

for strontium-ratio, ostracode, and chemical analysis. (Approx. 2 weeks) 

C. Faunt, F. DAgnes, K. Kolm and K. Turner attended a w.:eeting organized by EOSAT on GIS 
and remote sensing. (4 hours) 

C. Faunt. F. DAgnesc, K. Turner. and J. Downey attended an informational meeting with 1.  

Bredehoeft to discuss the modeling efforts of the Yucca Mountain Project. (4 hours) 

In response to review comments, J. Donmey reformulated software code for SNODIF in order to 

accommodate snow permeability more accurately. (120 hours) 

C. Faunt finished editing the Carbonate paper and gave it to K. Kolin and E. Gutentar to review so 

97

7ý 

V.; 

• ii4/•:¢,•: :.••v-.'



'hat t1 couid be resubmitted to formai r•C, ., .  

1.'.5 REGUL-,TORY AND INSTITIUTION.&L 

OBj ECT!F, 

To support the Department of Encrgy (DOE)/HQ in the deveiopmen. of the s:te-reiate4d aspects of 

compliance with Nuclear Regulator commission arrecmcnts. requirements. and policies, environmental and 

permitting requirements, and related DOE orders, and tbe development of site-related regulatory 

documentation; to plan and conduct environmental field investigations and transportation studics related to 

cnvironmental compliance, permitting and repository desien; to plan and conduce socioeconomics studies to ;• 

assess the regional socioeconomic action studies; to coordinate Project activities with the community and 

state and local governments; and to plan and implement a public communication plan.  

WBS 1.2.5.2 Licensing 

OBJECTIVE 
To support DOE by providing Project coordination and support of NRC interactions by providing input 

related to site aspects of proposed N'RC regulation changes, and evaluate the impact of the regulation 

changes on the site activities, strategies, and plans; to support DOE/HQ in the development of site techniicat 
position papers by synthesizing site and site performance assessment technical information into Projeict 
positions; to develop draft position papers which support these positions; to perform technical evaluation of i 

.sitedata.and related re , 4 .cal reports. and conclusions, and draft position papers; to coordinate ..  

study plan review, to support the preparation of the semi-annual progress report for site nvestigations an"4 
assessments; and to coordinate and perform technical reviews of the site characterization program.  

\WBS 1.2 5 2.5 Study Plan Coordination 

Principal Investigator - L. Hayes 

OBJECTIE 

To coordinate the preparation review and revision of SCP Study Plans.  

ACTIVMTTES AND ACCOMPLISHMENTS 
Tne section chiefs office completed rewriting of sections of the SCPB to reflect changes in Studyi 

Plan 8.3.1.4.1.1.2 to acquire seismic traverses across Yucca Mountain and in Yucca Wash. The:*: 
suggested rewrites and supporting documents were submitted to DOE on March 23. Also includ 
were responses to DOE and T&MSS concerns on the request for contract proposals. The ýontrn__ 

administration office has been advised of appropriate changes to the RFP. The section chiefs offil 
also continued efforts with the centract division to ensure timely progress of the proposal.  

R. Spengler and C. Hunter met with R. Keefer, R. Craig, D. Williams. R. Crawley, and T.S,,•i 
on the rewrite of SCPB sections.  

Approximately 80 hours were spent on comment resolution on Study Plan 83.1.2..3.3, Site Saturate 
Zone Hydrologic System Synthesis and Modeling. ., 

.D. Grasso approved changes made by S. Keller to the study plan, tables, and figures for 8.3 L51 
and discussed final revision procedures before the recompiled study plan could be submitted for'.  

review. Only minor changes were needed.  

D. Grasso approved changes made by S. Keller to the Fial, recompiled draft of the study plan- fo 

~~~~~~ -Ito- ~-.-*.**-



S.31.5.2.1.1. Changes mace to the tabies and figures Aere also rev,¢we-d and approved . ow...  

author and rcvicw concurrences. the study plan was submitted to DOE for verification.  

The monthly HIP studv plan status reort was transmitted to W. Causcaux in HIP mana•.mcnt.  

Study Plan 8.3.1.2.3.1 (Sitc saturated-zone pound-watcr flow) - M. LUmari and S. Kcllcr 1,nahizc,. :hc 

change request to the SCPB for the new C-hotes complex we!!. and transmitted It to the Project 

Office on March 31 under a TPO letter.  

Study Plan 8.3.1.2.3.2 (Saturated-zone hydrocermistry) - A TPO letter notifying the Projc:: Office.  

that the verified study plan of November 27, 1991, can scrve as the approval version, was transm(t:ed 

on March 20.  

Study Plan 8.3.1.2.33 (Site s-aturated-zone synthesis and modeling) - The author responses to DOE 

review comments were completed. A draft study plan and comment tracking table were transmitted 

to each reviewer and the author for author/reviewer concurrence.  

Study Plan 8.3.1.5.2.1, R2 (Ouaternary regional hydrology) - Author/reviewer concurrences were 

concluded on March 19, and HIP review by T. Brady was completed on March 26. The study plan 

was finalized after final author approval from D. Grasso for Sec. 3.1 (Regional paleoflood 

evaluation), and was transmitted to the Project Office under a TPO letter.  

Study Plan 83.1.5.2.2 (Effects of future climate on hydre!ogy) - S. Keller incorporated the completed 

author responses for Section 3.3 (Future saturated-zone hydrology) from J. Downey and K. Kolm, 4.  

and transmitted a draft study plan and comment tracking table to each DOE reviewer and the 

• authorsfor autor/reviewer concurrence....  

'%VBS 1.2,5.2 6 Semi-Annual Promrss Reporrt 
Principal Investigator - L. H3yes 

'.TO provide support to DOE/HO for the development and preparation of the Site Characterization 

SSemiannual Progress Reports.  

AT'VI~TJES AND ACCOMPLISHMENTS 
D. Appel revised and distributed instructions for preparation of technical investigator input to the 

semi-annual Site Characterization Progress Report No. 6 for the period October 1991 through 
March 1991.  

'A 

Technical Status Reports for site performance assessment, development and validation of flow and 

transport models, and supporting calculations for postclosure performance analysis covering the 

period October 1991 through March 1992 were written.  

The TSRs for precipitation and meteorological monitoring, hydrologic properties of surficia] 

"materials, natural infiltration, artificial infiltration, and matrix hydrologic-properties testing covering 

the period October 91 - March 92 have been completed and submitted to the USGS for collation.  

R. Luckey prepared the six-month technical update report for the site potentiometric-level evaluationY.  

project.  

The six-month progress reports for conctpiuahzation of SZ flow models and development, of 
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fracture-nctwork model were compiled by E E-."in for the period of Oc:ober 1. 1•991 to March 1.  

1992.  

SCP Progress Report 6 for prototype testing of intact fractures was compiled for the period of 

October 1, 1991 to March 31, 1992.  

WBS 1.2.5 4 Environment 

To idcntify data requirements; to collect required environmental field data; and to prepare topical data 

reports.  

. W3BS 1.2.5.4.8 Water Resources 

"Principal Investigator - R. La Camera 

To provide water resources environmental field activity planning documents, field data and analyses, and 

topical reports describing the results of field data analyses.  

AC='ITIES AND ACCOMPLISHMENTS 

Teghnical Actvi 
3GWRO1I Survey monitoring network sites 

There was no progress during March. The pumping of well JF-3, water quality sampling.  

and spnngflow and water level measurement precluded any additional surveying.  

3GWR10 Groundwater levels, springflow monitoring. FY92 

Water level measurements were made at 27 network sites and springflow was measured at 

five network sites. Field sheets were checked and r'led -"o the project data base.  

3G'WRO1O Aquifer Pump Test JF-3 

Well JF-3 pumping took place on March 4 and 5. Well JF-3 and well J-12 water levels were 

continuously monitored and recorded from February 26 to March 12. Pumping discharge of 

well JF-3 was continuously monitored and recorded during pumping. Some water quality 

parameters were monitored continuously and periodically recorded manually. Manual water 

level measurements with an electric tape were made at varying intervals prior to. during.  

and after pumping. Observations of flow meter and flume gage-height were made and 

recorded. Four complete water quality samples were collected at 11 hours, = hours, and 34 

hours after pumping started. Duplicate samples were collected at the 34-hour sampling.  

The total pumping period was 36 hours. Preliminary te•s results indicate that the drawdown 

in well JF-3 was about 1.1/2 feet. No drawdown was detected in well 1-12.  

3GWRO13 Instrument JF-3 

The continual water level monitoring system was removed on March 12. The system was 

removed in anticipation of pump removal on March 16 and 17. Pump removal has been 

dclayed until further notice. A permanent continual monitoring system w-ill be installed 

once the pump has been removed and permanent tubing installed.  

3GWR004 Groundwater quality data collection 
Water quality samples were collected at four selected network sites (excluding well JF-3) 
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from March 24-" Samples were shipped to the USGS Ccn-ral L-ib .r. Denver for analysis.  

3GWRO_6 Groundwater monitoring report, second quarter FY92 

Report data that are stored in a data base were re,,•ewed.  

Otualihv Assur$nc A 

Planning-and Opcrations 

3GWR014 Capital equipment procurement 

Purchase ordcrs were completcd for permanent monitoring equipment for well JF-3.  

Variances : 

3GWR011 Survey monitoring network sites 
This activity is delayed due to priority of other activities. The impact on the project is 

minimal because water levels are measured as depth below measuring point and actual 

"altitudes of water levels can be recalculated after surveying is completed.  

3GWR013 Instrument JF-3 

Monitoring equipment has been temporarily removed so that the pump can be removed and -• 

permanent monitoring tubing can be installed. Pump removal by DOE contractor has been 

delayed until further notice. In the interim, well J-12 is still in non-pumping status and 

water levels are being continuously monitored. Prr'-lems will occur LF well J-12 needs to be 

pumped before well JF-3 has a permanent monitoring system installed.  

3GWRO04 Groundwater quality data collection 
Although water-quality sample collection was delayed from January, the activity is now 
underway and biannual sampling in FY92 still will be achieved.  

3G WRO06 Groundwater monitoring report, second quarter FY92 

The progress on this activity is limited due to extended duration of work related to JF-3.  
Data compilation will intensify in April. The report is still anticipated to be completed, 
however, by the planned milestone date.  

3GWR014 Capital equipment procurement 
There is a possibility that a government ]-vehicle purchased for water-quality purposes may 

not arrive by the end of the fiscal year in time to be adequately modified. Short-term 

impact is minimal as other vehicles can be utilized during the remainder of the year.  

Work Performed but not in Direct Suoonrt of the Scheduled Tasks 

Reviewed and provided input to HIP on the final draft of a management agreement between USGS

"YMP and USGS Nevada District for the water resources monitoring program.  

Participated in YMP environmental program mid-year financial review.  

Submitted a memo to DOE with recommendations for handling access problems with certain 

network site, such as wces VH-1 and Arms 1.  

Provided input to DOE environmental monitoring staff for inciusion into the Annual Site 

Environmental Report.  
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1.2.9 PROJECT MANAGEMENT

OBJECTIV 

To providc overall management of the Yucca Mountain Proijct inchuding: projcct control. qua:ity a~ssurancc.  

technical interation, and interaction with othcr OCRWM Program dcmands on Project manaccmcnt 

activities.  

WB5 . Q NI \1anaecmcnt and Intonration 

To provide overall management of the Yucca Mountain Projcct including: technical integration and 

interaction with other OCRWM Program elements.  

WV3S 1.2.9.1.4 Records Manavement 
Principal Investigator - L Hayes 

To provide a Yucca Mountain Project Records Management System that will meet the requirements of: 

DOE-NNWSI. Ouality Assurance Plan. DOE-NNWSI/88-9 DOE-OCRWM Records Management Policies 

and Requirements, DOE/RW-0194; and the Licensing Support System (LSS); and to cstablish and operate 

all local records centers.  

ACTIVITIES AND ACCOMPLISHMENTS 

QMP-17.01 RS, YMP-USGS Records Management training, was completed for all required ........  
personnel. This included seven attendees in Menlo Park and six attendees at Lawrence Berkeley 
Laboratories. Two new records management training modules were written for the new employec 

orientation class (75- and 20-minute presentations).  

With training complete, all records received are being reviewed for proper use of the CA 

designation. L Watt and M. Murray are calling each record source to review the proper QA 

designation for all questionable designations. Agreement is being reached before any change is 

made. This has resulted in future records for the record sources being received properly rather than 

having repeats of the same offense.  

Tracking of the various LRC records activities is developed and in process. Reports should be ready 

by April 30.  

L Watt is reviewing each record received into the LRC which requires correction of any kind before 

submittal to the CRF. This helps in identifying what type of activities should be tracked. In many 

instances, a cause has been identified and remedied to prevent repeated problems. With these items 

submitted properly now, it requires less LRC employee time. This direct work w-ith the record 

sources and their delegates is beginning to pay off in less follow-up work required of the LRC staff.  

Two hundred sixv-three criteria-related 'stand-alone' documents and 18 packages were received into 

the LRC and date stamped. The stand-alone records were quality verification checked and 25 
"correction requess were issued. Nine packages received a "correction request.* 

Fifteen publication packages were received from J. LaMonaca. Four publication packages were 

transmitted to the CRF containing one OFR. one WRIR. three LBL reports, two jounal anicles, 

and six abstracts, with a total page count of 907. TIh-ee cited reference packages containing 40 cited 

references with a total page count of 907 were also transmitted to the CRF.
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The following approved OMP and modifications were ditributed:

OMP-3.07, R4 Yi.,MP-USGS Review Procedure 

OMP-2.0.,R5-M2 USGS Pcrsonnel Oualification 

QMP-2.OR1-M3 Non-Federal Contractor Personnel Quaificza'ion 

OMP-3.03.R3-M1 Software Ouality Assurance 

Q-MP-4.0-IR3-M1 Control of Management Agreements 

The following approved technical procedures were issued: 

GP-39, RO Geophotogrammetric Mapping of Trench Walls - Ficld Work 

HP-40, R2 Estimation of Peak-Streamflow Discharge by the Slope-Conveyance 

Method 

HP-43, R. Installation, Operation, and Examination of Two Types of Non-Recording 

Rain Gages 

HP-169, Ri Determination of Peak.Strcamflow Discharge by the Slope-Area Method 

HP-=20T, RO Air Flow Monitoring in Deep Saturated Zone Borcholes and in Partially 

Cased Boreholes 

HP-221T, RO Monitoring the Well Water Level or Fluid Pressure Response to 

Underground Nuclear Explosions or Earthquakes 

HP.222T, RO ' Installation of a Small Diameter Packer and Transducer to Measure Fluid 

Pressure in Wells 

ICN-8 to the YMP-USGS Quality Assurance Program Plan was distributed to controlled copy 

holders.  

A rescission notice for the YMP-USGS Software Quality Assurance Plan was issued.  

A rescission notice was issued for HP-L36, RO Methods for Handling and Storage of Drill Cuttings 

and Core from Unsaturated Zone Boreholes at the Unsaturated Zone Testing Laborator.. (Test Ce1l 

C).  

A controlled set of YMP-USGS QMPs, TPs, and the OAPP was issued to the YMPO Document 

and Records Center.  

The 1991 YMP-USGS Controlled Documents Configuration Report has been completed. 112

participants responded. As a result of the configuration report, 20 participants were sent 

replacement documents and four participants were decontrolled.  

Work is continuing on the indexing of and organization of YMP-USBR DTNs into records packages.  

Numerous routine document control functions were performed including issuing procedures to new 

copy holders, distributing replacement documents, sending out follow-up DTNs, transferring 

controlled documents to new copy holders, sending information copies to various persons/agencies, 

and transmitting eight DTN record packages to the LRC.  
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%V3S 1 2-) 15 rann 
Princ•pal Invcstigator - L. Have

SA(T'r1TIES At AC•COPLISHMEff~t 

Various routinc training functions were performned inciudinr Z;.:.r:Z ... j..:n 

assignm..ents and YMP-USCS orientation odcr "apc assznmcnS-.. s •-:!.... c 5- n 
employee tramnirng, scheduling GET refreshcr training exa;ns for Dcn.":r a-.a -ar;i::F.a:: '

management with information regarding the status of partuc-pants =struczion ar.siz:.t 

completions; distributing first, second, and third reminder notices to Iartc:'ani .k:. 

reading assignments; supporting instructors prcv.id.ng make-up sessicns ,cr sc,:%Fa:"-c 

assurance and records management training; and submittng record pac-azcs :o t',.e L.C.  

Reading assipments and highlight sheets were prepared and issued !r "fe "'own proc:.c:

OMP-3.03, R3 
OMP-3.07, R4 
OMP-3.07, R4

Software Quality Assurance 
YMP-USGS Review Procedure 
Highlight Sheet

QAPP-01. R5 ICN No. 8 Oualiy Assurance Program Plan 

A.P-5.190. R2 ICN No. 1 Interface Controi 

AP-5.190, R2 ICN No I Highlight Sheet 

AP-6.3Q, RO ICN No. 2 Interaction of Participants and Outside intercs:s •iri 

Yucca Mountain Project Sampie Mana::t 

AP-6.40. R1 Procedure for the Submittal. Review, and Approval of Requests for Yucca 

Mountain Project Geologic Specim. ens 

HP-40, R2 Estimation of Peak-Streamflow Discharge by the Slope-Con,.eyance 
Method 

HP-43, R2 Installation, Operation, and Examination of . uo T?.-cs of 
Rain Gaees 

HP-169. R1 Determination of Peak Discharce by thc S'ope-Area Me:hod

Software training was conducted in Denver on March 3. 16 and 24. with P. Covinon as tra:ncr.  

Completed the writing of lesson plans, view graphs, and worksheets, for the soft-ware uni: for YMP

USGS orientation.  

The following assistance was provided to GSP management: J. Stuckless, anouncing and scheduling 

particapants for an April 16 and 17 Wdderness First Aid Course; R. Forester, prepanzg for a YTMP

USGS Climate Workshop April 1; J. Whitney, providing YMP-USGS orientation. software quali.y 

assurance, ard records management training for new employees; R. Spengier, requesting GET 

training for Menlo Park area; Z. Peterman. preparing OMP-2.07, RI, attachment 1 forms for new 

employees and planning the documentation of vendor training for the new mass spectrometer.  

The following assistance was provided to HIP management: D. Appel. preparing an internal 

memorandum regarding Y'MP-USGS personnel qualification. M. W.hitfield, assisting with "raining 

portion of UZ 16/VSP 2 borehole readiness review-, P. McKmnley, initiating process to modify,. QMPs 

2.02 and 2.0S to allow for wavering of current qualifications requirements for temporary personnel 

and subsequently prepared waiver letter for personnel invoived in irplementing HP-165, Method for 

Measuring Snow Water Conten,.  

Two parts of a major revision of the Y.MP-USGS oricntat:io were prepares i add t io: to 

preparation of text, on the technical role. records mana-.at=,. an" sof',are a..:, asusrancc :ia: 

was incorporated for a speciai session.
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Re-icwcd ;ind commcntcd on traixng polrtioc of daf: ccz-y °WcrkLg a: :nc -" 7 T:., R 

Craig. Included information about .orkinc a: te "T' :n ..... cr.cnt-::-; , 2: 

attended to critique before sut-rnit% of .a :-on foan ,cr J7ra. .

WES . ' Pr'-cc: CeIri::oi 
Princtpal Invcstigator - L. Haves 

OBJECTIVP 
To provide Project management support in the areas of cos: and schedule plannring and znr,:t: :o dvceo:p 

and maintain an inrtegated projcct managcment system: to Unpiement pcrformancc ar.::: to .or: 

the change control system: and to establish WBS.  

ACTMTIES AND ACCOMPLISHME.TS 

The SAIC/Golden actual cost distribution, estimated cost distribution, FTE report. and ,he USGS 

cost report for February were compiled. The February actual costs and schedule s:atus for the 

USGS were sent to Las Vegas for input into the PACS system.  

S. Reisler chaired the Project Control Procedures Standing Committee me..ting.  

February status for the USGS schedules was completed and sent to Las Vegas for inpu: :no ine 

APECS system. Reports and plots were distributed to the Pis in pre;aration fcr next month s 

statusing.  

Minor changes were made to the hydrologic file due to a hold up of some work which was to be 

accomplished.  

Summary plots and milestone listings have been generated for the TPO to be used for meetings in 

Las Vegas.  

Additional schedules and data print outs were sent out for the ICE team to conduct an indepenacnt 

cost analysis for the upcoming years.  

A booklet containing geological plots and reports was acrated for R. Spengier to ady'; mnilestones 

for DOE requirements.  

An existing program was altered to provide technical assistance with variance data retrieval for 

PACS reporting.  

.A-chived data were retrieved to produc¢ reports needed by R. Ritchey for the ICE review.  
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••: =9_ O Qai~r- -•*ura",C' 

To establish and implement a Yucca Moun:.an quali:v, assurance pro_:r7,.  

WEBS I2., Ouaiitv Al- urCnc: P-ir' D. -,!' n 

Principal Investigator - T. Chancy 

To establish and maintain the OA program descriptions.  

ACTIVITIES AND ACCOMPLIS11MENS 
QMP-17.01, R5, YMP-U.SGS Records Management. was approved. QMP-3.0, RO. App~catzon of 

Graded Quality Assurance, was completed and approved. This procedure will be issued and 

reviewed by the DOE audit early next month and will be implemented in the near future.  

The following OMPs were distributed for division rcview

OMP-3.08. RO Submittal of Prerequisites and Test Information (Prerequisites Revic%) 

QMP-2.05, R4 Oualification of Audit Personnel 
OMP-18.O1. R7 Audits 
QMP.18.0V, R3 Surveillances 

The following modifications were prepared and approved:

QMP-4.02,R3-MI 
OMP-3.03.R3-M 1 
QMP-..0!R5-M2 
OMP-..08.RI-M3

Control of Management Agreements 
Software Quality Assurance 
USGS Personnel Oualification 
Non-Federal Contractor Personnel Qualification

The following draft OMPs were changed as requested and returned to their respective authors: 

QMP-3.04, R4 Technical Review, Approval, and Distribution of YMP-USGS Publications 

OMP-3.07, R4 YMP-USGS Review Procedure 

QMP-3.08. RO Submittal of Prerequisites and Test Information (Prerequisite Review) 

QMP-3.15. RO Application of Graded Quality Assurance 

QMP-4.01, R4 Procurement Document Control 

QMP-7.01. R5 Control of Purchased Items and Services 

QMP-7.04, RO Vendor Evaluation 
QMP-16.03, R3 Trend Analysis 
QMP-18.01, R7 Audits 
QMP-18.02, R3 Surveillances

The OMP master list was updated and forwarded to the YMP-USGS QA office.  

The USBR amended their response to Surveillance USGS-92-S01; NCR-92-05 was submitted to the 

USGS (A office for review and approval.  

The USER OA manager took a trip to the Yucca Mountain site to ensure proper training of USER 

personnel performing in-place density testing in support of SCP 8.3.1.14.'2 on March 3-5. He made 

a follow-up trip March 15-18 to ensure the effectiveness of USBR-7-= training of USBR personnel.  

CAR No. USBR-91-O1 was submitted to the USGS QA office in accordance with USBR-QMP
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16.01.  

Response to Sur-vcillance Observation USGS-92-S01-OBSI from Sur--ciilanc- USGS-9,-SoI .. as 

accepted by the USGS OA office on March 12.  

USBR submittcd QA Balance calibration information to the USGS QA ofFicc in support of USGS

NCR-91-31.  

Surveillance No. USGS-91-S08 was performed by the USGS and facikitated by the USER QA of,'. cc 

on March 20-30.  

WBS 12.9.3,2 Quality Assurance - Audits and Surveillances 
Principal Investigator - T. Chancy 

OBJECr1vE 
To verify the OA program through periodic audits and surveillance o" Project activities.  

ACTTVITIES AND ACCOMPLISHMENTs 
Audit Report USGS-92-02 of five USGS-HIP activities was written. The Audit resulted in the 

initiation of one Corrective Action Report and one Observation.  

Audit Report USGS-92-03 of ten USGS-HIP activities was written. The Audit resulted in the 
issuance of four Audit Finding Reports.  

Audit USGS-92-04 of six USGS-HIP activities was researched, planned, and conducted resulting in 

four Audit Finding Reports. Verification of several NCRs and Audit Findings also were conducted 

during the Audit.  

Vendor Evaluation 92-E07, for Hewlett Packard, was submitted recommending retention on the 

Approved Vendors List.  

Vendor Evaluation 92-E10, for Reynolds Electrical and Engineering Co. was performed in 

conjunction with OCRWM vendor requalification audit YMP-92-10. A report indicating favorable 

results will be prepared and submitted

Surveilnce Package 92-S01 was closed and transmitted to the Local Records Center. Surveillance 
Report 92-S04, for Sierra Instruments. Inc. was submitted. QA concerns were listed on two 

Observations which require a response. Surveillance Report 92-S05, MKS Instruments, Inc. was 

submitted recommending inclusion on the Approved Vendors List. SurveiUance Plan 92-S06, Ruska 

lstrunments, Inc. was submitted and the surveilance performed with favorable results. Surveillance 

Plan 92-S08, for the U.S. Bureau of Reclamation, was submitted and the surveillance performed to 
verify corrective actions for USGS-AFR-9007-01, Rev. 1. A report will be submitted.  

lnve.stigative reviews for verification of completed actions were completed for closure of NCRs -91

09, -9143. 91.. 92-07. and USGS AFR-9 12-04.  
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,'Es 1. 2 o 't ' uIpbv A! , A r nc " - "uaht• En!nC 

Principal lnvcstigator - L. Haycs 

To provide quality engineering support to tne projcct through revlcAs of documentation and assistancc .tr 

QA training.  

AC'TIViTIES AND ACCO.IPL, ISIEN'TI 

Management rcvicws were performed in accordance with ONIP-3.07, R3 (re,,vie.ws) for draft QM Ps: 

QMP.3.08, RO (Submittal of Prerequisites and Test Information) and QMAP-3.15. R0 (Appiicat:on, of 

Graded OA); and Modifications for QMP-2.05, R4 (Qualification of Audit Pcrsonncl), QMP-1S.01, 

R7 (Audits), and QMP-IS.01 R3 (Surveillances). In addition, meetings were held with the OA 

office and the Chief, YMPB, to discuss the pertinent QA and management requirements for the next 

draft of OMP-5.05, R.3 (scientific notebooks).  

Members of the Open Items Committee continued to provide weekly updates to the QA open items 

coordinator. The Open Items Committee met once during March to discuss the status of various 

open items. The following open items were addressed during the month: 

External Item(s•: DOE/YMPO CARs YM.91-74 through YM-91-'77 (software require

ments); and NRC DNs 1 through 4 (site potentiometric water level evaluations).  

Internal Iem( Audits: AFR 9007-01 R1, 9110-02 (YMP-USGS qualification records), 

9112-02 (management agreements), 9115-01 and -02 (USBR procurements and technical 

procedures); CAR 90-04 (timeliness of corrective actions), CAR 91-03 (unapproved ven.  

dors), CAR-91-05 (procurement record packages), CAR 91-06 (management assessments), 

CAR 91-07 (misinterpretation of QMP requirements),. CAR 91-08 (transmittals for 

individual OA records), CAR 91-09 (misinterpretation of software requirements), CAR 91

10 (misinterpretattno of exemptions from procurement OA requirements), CAR 91-'! 

(scoping activities without documented authorization), CAR 92-03 (management 

agreements), CAR 92-04 (work authorization for SCP Activity 83.1.2.2.6.1), CAR 92-05 

(problems with manuscript pr: sing); NCR 90-37 (calibration standards), NCR 91-09 

(sampling). NCR 91-14 (quaiL -Luon records with Study Plans), NCR 91-31 (QA Balance 

calibrations), NCR 91-37 and 91-38 (report processing problems), NCR 92-02 (SGBSN 

management agreement), NCR 92-05 (USBR Earth Manual procedures). NCR 92-06 

(seismic publications), NCR 92-08 (report processing problem), NCR 92-10 (review of data), 

NCR 92-13 and 92-14 (report processing problems).  

Other miscellaneous actions involved coordinating with Y.MPB and OA personnel during internal 

Audit 92-04; coordinating with the Open Items Committee members on planning details for the 

upcoming DOE/YMPO Audit 92-13; monitoring the ;tatus of open and/or overdue training 

assignments and documeat transmittal notices: and continuing to update the tracking logs for -* 

statusmg GSP technical activities and TPO action items.  

Several CAR Board meetincs addressed assocated actions that were discussed involvine CAR-90-04 

(time.,ness of actions). CAR-92-06 (management assessments), CAR-92-03 (management 

acreements), CAR-91-10 (processing exempt procurements). C.AR-91-11 (work author-zation) and 

CAR 92-05 (report processing problems). Also NCR-91-10 (tecl•-ical procedure boilerpiate 

requirements) was discussed and elevated to CAR-92-06.  

Re-evajuation of previous OMP-3.03 classification and documentation requiremenu- was compieted 

0n bkhalf of the Configuration Control Committee (.CCC, for solftwarc covered b% USGS-NCR-92

(:.c



02 (Southern Great Basin Seismic Nctwork). The results of tbis evaluation oave ben prepared fcr 

presentation on April 2. 1992, to the CCC and the technical contact for their concurrence.  

Appro~imateiv 45 items have bccn received, rciewed, and/or procs.scd by the SCM coordinator in 

accordance with QMP-3.03, R3. The Configuration Status Log has been updatcd and techn-ic:a 

contacts have been notified of status of SOA documentation.  

An agenda and minutes were prepared for the CCC meetings held on March 5 and 19. CCC 

Rcvicw documentation was completed for each of the CCC reviews conducted at those meetings.  

A memorandum and enclosures were prepared for the Chief, YMPB. to transmit the CCCs 

recommended classification and documentation requirements for OMP-3.03, R2 software to the 

appropriate technical contacts. Actions related to the issuance of ICN 8 to QAPP-01, R5 were 

completed. A modification to OMP-3.03, R.3 was drafted to conclude resolution of independent 

verification and validation issues which were remaining from the November 12, 1991 comment 

resolution of OMP-3.03, R3. Support was provided to the SOA specialist.in the production and 

distribution of two memoranda regarding implementation of OMP-3.03, R3. Notificatiorns have been 

prepared on bchalf of the SOA Specialist to transmit the results of his re-evaluation of certain user 

manuals. Actions have been initiated to identify data identification requirements for previously 

released software. All of these actions are pursuant to USGS-CAR-91-09 and are summarized in a 

supplemental response which was provided on March 27.  

A supplemental response was provided to document completion of corrective action associated %kith 

DOE CAR YM-91-077.  

Two Ouality Assurance Grading Reports for the International Program, Gl-331.32al, Hydrochemical 

Characterization of the Upper Part of the Saturated Zone (Steinkampf, and GI233131a4, 

Development of Multiple-Well Hydraulic Test and Field Tracer Test Methods (Umari), were 

reviewed, approved and submitted to the YMP Quality Review Board for acceptance.  

WBS 1.".93 4 Quality Assurance - Quality Over-iw 

Principal Investigator - T. Chancy 

To provide reviews, analysis, and interpretations of QA requirements and application of QA to technical and 

scientific disciplines.  

ACTrVTES AND ACCOMPLISHMENTS 
Prepared daily and weekly status of open items and input to open items data base for trending.  

The February Open Items and Trend Analysis Report was wr'itten and issued.  

Several trend analysis problems were addressed including YMPB report processing problems and 

untimely open items responses and/or actions. In addition, the chairman of the 'iMP-USGS !991 

Management Assessment Committee continued with preparation of its report. Draft input was 

forwarded to the chairman for incorporation into the draft report. Interviews with select 

management and technical personnel. QA implementation support personnel, and QA personnel will 

take place in April.
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United States Department ot the Interior AMERCA 

GEOLOGICAL SLRVEY I 

BOX 25O46 MS. 
DENVER FEDERAL CENTER 
DEN\ER. COLORADO ;0225

1t REP LY REFER TO' 

WBS: 1.2.9.2 
QA: N/A 

April 15, 1992 ,(• C 

Carl P. Gertz, Project Manager "L.  

Yucca Mountain Project Office 

U.S. -Department of Energy 
P.O.--Box 98608 
Las Vegas, Nevada 89193-8608 

SUBJECT: U.S. Geological Survey Yucca Mountain Project Monthly 
Summary for March 1992.  

Dear Carl: 

In compliance with the revised Yucca Mountain Project monthly 
reporting procedures, following is the YMP USGS input for March, 
1992. If you have any questions, please contact Raye Ritchey at 
FTS 776-0517.  

WB& 1.2.1 - SYSTEMS ENGINEERING 

The performance assessment modeling project reports that moisture 
retention curves are being developed on many samples representing 
all of the lithologic units present in USW UZN-55. The data will 
be used for input to the 1-D model. Several of the N-55 core are 
bei,pg oven dried at temperatures ranging from 200 C 800 C to 
determine the appropriate temperature to remove all hydrogen from 
the rock matrix. Preliminary results indicate that this will 
improve the neutron probe calibration. All core from N-55 will be 
dried at high temperature to determine the final calibration to use 
for-the model.  

In support of the development and validation of flow anu -;port 
models, thermal probe design has been comp'.eted and tasted in 
prototype experiments. An experimental protocol has been developed 
and tested for determining thermal conductivity and heat capacity 
of rock cores as a function of water content. Data logger programs 
and wiring panels have been constructed for a system to measure 
properties on six rock cores simultaneously. Construction and 
calibration of a set of thermal probes is in progress. A computer 
program for reading datalogger files and computing thermal
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properties, which permits interactive data in-terpretation and 
analysis, was completed. Analysis of data from the Shardy Base 
horizontal transect has been completed. Measured prsperties 
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 
horizontal trends in bulk and hydraulic properties. Approximately 
300 1" core specimens were collected in a series of 26 vertical 
transects arranged across a horizontal transect approximately -500 
ft. long.  

In support of supporting calculations for postclosure performance 
analysis, a welded core sample, 1.5 inches in diameter, was 
initially saturated and then evaporated to attain 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 successfully fit to the data. Additional core.  
samples are being prepared for moisture retention and an 
experimental proceidure is being developed to see if the particle' 
size of rock chunks has an influence on the measured water 
potential. Imbibition and moisture retention were completed on the 
composite transect samples. All remaining core from the UZ-6 
transect are undergoing imbibition experiments.  

WBS 1.2.3 - SITE XNVESTIGATIONS 

The precipitation and meteorological monitoring project reports, 
thatý March was one of the wettest months on record in southern:' 
Nevada, increasing the yearly rainfall total at the Nevada Test 
Site to well above normal. Five major storm systems moved through 
the region. Rainfall amounts were variable around Yucca Mountain 
depending on location and elevation. All five systems appeared to' 
be the result of a split in the jet stream causing low pressureR 
centers to develop off the coast of southern California. This type 
of storm track is the most likely to produce heavy precipitation inr 
the southern Nevada region. Preliminary analysis shows that nearly 
3 inches fell over portions of Yucca Mountain. The storm of March 
30 produced widespread lightning throughout southern Nevada. The 
data were collected and archived for future study in relation to 
precipitation patterns. Lightning was observed near Yucca Mountain 
and in Jackass Flats. Accumulation of rainfall data was collected 
after each event. The data were compared with surface-water data 
and provided runoff characteristics for storms which occurred both, 
on and off the Test Site. Three separate measurements were made on' 
the Amargosa River at Tecopa station 10251300, ranging in discharge 
from 150 to 170 cfs. Measurements made on the Test Site include a 
series of four, made at the Unnamed Tributary to Fortymile Wash 
near Rattlesnake Ridge, Station 10251248. Discharges range from 
1.5 to 2.5 cfs. •Water samples were taken and a schedule, 1904?and 

39A, is being processed at the USGS Denver lab. Local runoff froi 
Jackass Flats, Area 25, was measured at Topopah Wash at Little 
Skull Mountain, Station 10251260. The measurement was made 30 
miles upstream of the gage. A discharge of 1.5 cfs was obtained on



March 30.

Staff from the transport of debris by severe runoff studies 
conducted reconnaissance in southern Nevada to determine if any 

debris had moved as a result of severe storms in February and 
March. March storms were particularly heavy and produced intense, 
precipitation, hail, and flooding. On March 30th a funnel cloud 
touched south of Las Vegas and golf-ball size hail pelted the area.  

Heavy rain during the March 26-27 storm resulted in severe runoff 
and flooding in those parts of the valley where the brunt of the 
storm system was positioned. Streamflow and erosion was 

-. particularly heavy along Las Vegas Wash to the east and along its 
major tributaries, as well as in places where city streets act as 

conduits that drain flood waters from the large alluvial fans 
surrounding the valley. Areas of highest runoff were reconnoitered 
to look for evidence of heavy debris transport. Along the Amargosa 
River, only minor streamflow and no evidence of intense debris 
transport were recorded.  

In support of studies on regional potentiometric levels and 
hydrologic properties, field reconnaissance was performed for 
additional mining company drillholes constructed in the Funeral 
'Mountains and Greenwater Range. Water levels were measured in nine 
observation wells in the southern half of the subregional 
groundwater flow system.  

Analys'is of rock outcrop samples in support of the characterization)a 
of hydrologic properties of surficial materials has been extended 
"to incorporate at least two more transects. Along with the Prow ! 
transect, an additional transect, collecting over 300 samples in 
the Shardy Base of Tiva Canyon along the west side of Yucca Ridge 
in Solitario Canyon, was conducted this month. To investigate the 
relationship between vertical and horizontal variability in this'., 
seemingly very deterministic lithologic unit, 26 vertical transects 
of l.iL- samples over the 35 foot thick unit were collected over a 
4000 foot distance along the unit to create a 2-D dataset. i 
Moisture retention data on the horizontal transect of the Shardy 
Base indicate a fairly uniform air entry potential of about 0.5 
bars which will be used for modeling purposes. Imbibition' 
experiments on that dataset indicate quite a lot of variability, 
which corresponds with the variation in porosity shown vertically 
in the unit.  

The natural infiltration project reports that the analysis of 
moisture profiles for selected boreholes in Pagany Wash and 40-Mile 
Wash, and also for the newly installed boreholes, continued as 
additional data were collected. The boreholes were logged at an 

,..increased frequency because of the much higher than average,-, 
magnitude and frequency of precipitation that occurred for JanuaryE,' 
February -and March. The series of moisture profiles obtained i• 
indicated that the downward movement of a well defined wettingI 
front to a depth of approximately 2 meters for the newly installed 
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boreholes and for the boreholes in Pagany Wash, while the two 

boreholes in 40-Mile Wash, N-92 and N-91, indicated a greater 
volume of infiltrated water to a depth of 4 to 5 meters. These 
profiles will be useful as a means of model validation for the 

small scale deterministic modeling activity, as well as for inverse 

modeling, specifically in terms of the upper surface layer and the 

ET boundary condition, because relatively accurate measurements of 

precipitation depths were made at each borehole site using a 

storage gage. Logging of the selected boreholes at weekly 
intervals will continue in order to measure changes in moisture 
profiles due to evapotranspiration. This work will be valuable in 

understanding both hydrologic processes and material properties 
within the upper 2 meters of surficial materials. Installation of 
boreholes N-17, N-15 and N-16 in Pagany Wash was completed despite 
a significant amount of downtime due to adverse weather conditions.  

In support of matrix hydrologic properties testing, saturated .i 

hydraulic conductivities were measured on approximately 70 samples 
from the composite transect. These samples were assembled to 
provide representative core plugs from all of the lithologic units 
in the unsaturated zone at Yucca Mountain. Permeabilities are 
being run on deeper Calico Hills core samples from the GU-3 
borehole. Additional samples have been selected for intersampling' 
from the LEXAN liners to make additional measurements supplementing 
the dataset from the can samples. As the neutron probe calibration 

-,',-ý,equation-efforts ,,-haveý,-, progressed, ,•,it was seen as necessary tqý4 
remove all of the water from the rock samples by heating to very 
high temperatures and it was shown that some of the units do 
maintain quite a bit of stored water when dried at only 105 C.  

In support of prototype infiltration testing, an imbibition 
experiment on a welded tuff (diam. = 53mm; length = 127mm) core 
sample was begun on February 5 and ended on March 9. This test was 
designed to study the effect of fracture mineral coating on theý 
"water imbibition process. A-p:o,:imately 10 cubic cm of water were 
imbibed into the sample through an area of 22 squared cm. The 
ponding test, begun on October 28, 1991, continued. The water, 
front has moved about 40 to 45 cm in the fractures and 5 to 10 cm 
in the matrix surrounding the fracture. The water movement in the i 
fractures is not as fast as originally expected. Eight out of thea
eighteen thermocouple psychrometers are showing an increase in 
water potential (and saturation). The potential level is still ,: 

detectable with the psychrometers; therefore, this stage will 
continue longer than originally expected.  

To determine scoping and bounding calculations for use in the 
development of conceptual and numerical models of flow in 
unsaturated zone fractured rocks, steady flow within a netwcrk of
five 125 micron and four 25 micron fractures was simulated fo 
constant head boundary conditions ranging from 0.0 to -0.25 m of)' 

water in order to examine the dependence of pressure head variation 
and flux distribution within the network to the assigned boundary•!
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conditions. It was observed that variance in pressure heads within 
the network increased and flow became more concentrated along 
specific pathways as pressure heads imposed at the boundaries 
deviated from the pressure heads at which the transmissivities for 

the two, fracture sizes were equal. Continuum properties such as 
permeability'were calculated for the network. Future simulations 

will consider the effects' of various matrix materials on the,! 
observations made to date.  

To conceptualize the unsaturated zone hydrogeologic system, LBL .  
modelers are utilizing current USGS geologic and hydrologic data 
from neutron boreholes in the construction of a 2-D cross section, 

model using TOUGH. When the model is completed, it will be used to 
conduct sensitivity analyses to identify important hydrologic.  
parameters and to begin to investigate grid effects on moisture, 
flow.' 

In support of the.,simulation of the natural hydrologic system, in 
order to:'faciltte ftahe -check of -the 3-dimensional grid, the 
surface of the site-scale model has been divided into 3 zones1 

depending on the' types of horizontal connections between the', 

elements. These are.: 1) regular elements without any contact with 
faultilelements, i2), fault~elements connected to another element that,:" 
may or may not contain a fault, and 3) elements without fault but: 
connected to a fault element. The connections between the group 1 
e Iie•kedthe•COnnecti( ns. between groupv';2.ý and%` 

elementsý -are being 'verified. Simulations with a 2-D cross section'i 
have begun in-order..,to: assess the effect of the numerical grid by_•A;i 
the Ghost Dance Fault.  

Staff from the prototype tracer testing project gave priority to 
-coordinating the final design, acquisition, and installation of the1 ...,ý 

gas tracer, monitoring system at the Nevada Test Site. This',

monitoring system is needed for drilling which is currently:,,.  
scheduled. to begin inApril.  

The prototype pore water extraction project reports that eight.,".  
tests, were conducted-on welded and partially welded tuffs with 
moisture contents ranging from 5 to 22 percent. The loading metho4• 
was continuous foresome samples and staged for some. Staged versus 

continuous compression. gives similar results in strain and water,, 

obtained for nonwelde:d tuffs, but data is incomplete for welded,`.  
tuff,. `Comparison tests were run between nonwelded core samples and.i, 

. nonwelded rock chips stfrom nearly the same interval. The chips had ! 
an average moisture content of 9.7 percent and produced an average, 
of 15.8 ml of .water and 125.5 ml of gas. The similar core averaged 
a moisture content of 8.6 percent and produced an average of 1.8 ml
of water and 90.1 ml of gas.  

in support Iof -multiple-well interference testing, it is intended'' 
that planned hydraulic and tracer tests planned for the c-holes be,_ 

prototyped at the Raymond site (Raymond Quarry near Fresno, CA)
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Three 250-foot deep boreholes were drilled at the Raymond site.  
The boreholes were configured in a triangle similar to the c-holes, 
with a distance of 25 feet between each pair of wells. Preliminary 
hydraulic testing was conducted using the newly drilled holes.  
Well (0-0) was pumped, under open-hole conditions, while the 
pressure drawdown was monitored in two packer-isolated zones of 
each of the other two wells (SE-i and SW-1). The process was 
repeated by pumping well SW-i, while observing the pressure 
drawdown in wells (0-0) and SE-l. Results have not been analyzed 
yet, but indicate a very good hydraulic connection between the 
wells.  

To support the hydrochemical characterization of water in the upper 
saturated zone and regional hydrochemical characterization studies, 
water samples were collected for stable and radioisotope 
determinations. Samples were collected near the end of pumping of 
borehole JF-3, under the aegis of the environmental monitoring 
program;•and from borehole UE-25 UZN #91.  

In support of the conceptualization of saturated zone flow modeling 
activities, analysis was completed of existing data at the UE-25 c
well complex, compiling television and acoustic televiewer logs, 
caliper logs, core analyses, tracejector surveys, temperature logs, 
static tracer tests and heat-pulse surveys into a conceptual 
geologic model. This conceptual model is ready to be input to a 
GIS, probably the LYNX system; however, further work is on hold 

• ',ppehdinq purchase, lease, or loan of the GIS software.  

Staff of the isotope geochemistry support group continued work in 
"support of stratigraphic studies, sampling cuttings from JF-3 and 
*core from J-13, at the YMP core library. Samples will be used to 
further establish the isotope data base on different stratigraphic 4.1 
units and to compare 87/76 Sr ratios obtained from the rocks with 
87/86 Sr ratios obtained from waters coliected within the same 
,stratigraphic units.  

The surface-based geophysics project reports that compilaticn 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. The report is 
primarily a data release but concludes that no significant vertical 
offset of geologic units occurs directly under the Wash. A gravity 
anomaly of approximately 2 Mgal, however, is associated with the 
Paintbrush Fault just west of Fortymile Wash, suggesting that the 
gravity method could provide an effective means to bette-- .ine 

he location of known or suspected faults and to locate compietely 
unknown faults, especially those concealed by alluvium. .  

In support of borehole geophysical surveys, the evaluation of 
commercially available downhole electrical logging methods in 'i 

comparison tests between Dresser-Atlas and Schlumberger in logging 
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runs in USW G-2 continued. This evaluation and formulation of 

recommendations is 80 percent complete and will include 
consideration of a variety of logs and different models of logging, 
tools for acquisition of each log type, including older model tools.  
to facilitate comparisons to logging runs made in Yucca Mountain 
holes in the early 1980's.  

Staff from the geologic mapping of zonal features project continued 
high-precision Sr isotopic analyses of outcrop samples (from the 
volcanic section in the southern portion of Yucca Mountain) which 
are assumed to never have been positioned below the water table.  
These analyses are being compared to completed 87/86 Sr ratios from 
core samples collected below the Topopah Spring member to assess 
the amount of Sr modification caused by hydrothermal alteration.  
Mapping and measurement continued of fault characterization 
parameters along and within the Ghost Dance Fault on Yucca 
Mountain. Work during this period took place in the area south of 
Whale Back Ridge.. This work utilizes the rectilinear grid laid out 
and reported earlier, which will allow collection of numerous types 
of information on a consistent foundation grid. These efforts will 
characterize a large number of parameters along the fault which 
will be integrated into the geologic model. Outcrops were visited 
in the basal Tiva Canyon/uppermost Topopah Springs in northeastern 
Crater Flat where a well exposed rollover flexure was discovered.  

• In SUpport -of-,ýregional paleoflood evaluation studies, staff work ed 
on a longitudinal stream profile of the modern-day Amargosa River 
from upper Fortymile Wash to Bad Water in Death Valley, California.  
The profile, when complete, will show the slope of different 
reaches of the river system and any breaks in slope that might be 
related to bedrock barriers or channel adjustments due to changes 
in past flow regimes. Additional longitudinal profiles will be 
drawn on river terraces parallel to the channel to show the 

ýc."geometry of the river's paleofloodplain. Field reconnaissance was 
conducted of alluvial fans along the west margin of the Las Vegas 
valley to determine whether these landforms were remnants of past 

* environmental conditions, or if they are still active today.  
.Although flooding in the valley (March 26-27 and 30) has shown that 
the fans are currently active, the presence of very well developed 
soils , especially in the upper fan (apex) areas, indicates surface 
stability. Thus, it appears that while the upper parts of the fans 
may be quite stable, the lower (toe) areas may still be developing.  
A visit to the source area of the 1990 Copper Canyon mudflow 
disclosed some valuable evidence of paleofloods and paleo-debris

flows in that drainage. Stratigraphic exposures were discovered 
that include volcanic-ash deposits, organic debris, and charcoal 
within various stratigraphic units. This should allow the best 
opportunity discovered thus far for dating these types of deposits.  
'One of the major objectives of this dating will be to see how 
important the Holocene is in terms of its debris-flow history.  
Copper Canyon now appears to be a very important site with good,ý 
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potential for development of a debris-flow his ;ry based on 
absolute dates.  

The past discharge project reports that field trips to modern 
discharge springs have been expanded to test whether ostracodes and 

other.aquatic. microorganisms are found living in the aquifer. In 
early March, -:the aquatic microorganism collector was tested at well 
JF-3,which'is 0.5 miles south of J-12 in Area 25. This well was 

pumping 234 gallons per minute for 36 hours. For 22 hours, 20 
gallons per minute was diverted through the aquatic microorganism 
collector during the time of collection. Although JF-3 was pumping 
about 10 percent air, which was probably introduced into the 
aquifer.during well development with high pressure compressed air, 
the undisturbed aquifer may not have been oxygenated. Preliminary 

analyses of the collection nets in the field indicated that no 
organismsewere presentand final analysis of the net contents will 
be completed in April.  
To assist in the evaluation of possible future changes in climatei:h 

preliminary testing was begun of remote sensing techniques used for' 
regional mapping of vegetation using Landsat Thematic Mapper data.  
Methods involved red/infrared ratios, normalized difference 
vegetation indices, soil-adjusted vegetation indices, and ` 
perpendicular vegetation indices. The most suitable methods willA 
be used.for vegetation mapping in the region (3 degree by 3 degree) 

The soil and rock properties project reports that the USGS schedule 
assumed that field and laboratory testing would begin in mid

November, but failure to complete the Test Planning Package and 
begin North Ramp soils investigations until March may result in 

.slippage of ,dependent activities including an impact on Title II 
design. Soils investigations began on March 2. Approximately 
percent of the excavation of planned test pits and in-place testing", 

is .ete. Reconnaissance of areas to be mapped is also'ý 
underway. The first design data submittal to Raytheon Services:', 
Nevada was made March 16. QA/Level 1 soil and rock properties 
(engineering data) are reviewed as acquired and submitted to RSN 
for use in the design process for surface facilities. ':: 

Staff from the site flood and debris hazards studies report that a 
"significant storm March 7-8 caused renewed runoff in the Las Vegas-' 
area and- along the lower Amargosa River near Tecopa.,5ji 
Reconnaissances of the Amargosa River in February showed that no,: 
flow from the upper basin to Death Valley Junction had occurred.-:-" 
Again, some light runoff from the Carson Slough area flowed through V
Franklin Plaza and downstream past Eagle Mountain. That flow 
combined with more local runoff downstream, caused more flow to 

Death Valley., IThe magnitude of flow to Death Valley seemed similar 
to that of Februar y 12-15. .Peak flows were documented. Floo din 
of 'the 1ý Salt 'Pan,'•.near Badwater in Death Valley, expanded as 
result of the fresh water input. No intense flooding in Death



Valley was noted. An intense storm in Las Vegas on March 22-24 

caused flooding in the Las Vegas valley, but did not cause flooding 

or surface streamflow at Yucca Mountain. Similarly, flooding did 

not occur in Death Valley and runoff in the lower Amargosa River 

was mild.  

WBS 1.2.5 - REGULATORY & INSTITUTIONAL 

In support of water resources assessment studies, well JF-3 pumping 

took place on March 4-5. Pumping discharge of well JF-3 was 

continuously monitored and recorded during pumping. Some water 

quality parameters were continuously monitored and periodically 

recorded manually. Manual water level measurements were made with 

an electric tape at varying intervals prior to, during, and after 

pumping. Observations of flow meter and flume gage-height were 

made and recorded. Four complete water quality samples were 

collected at 11 hours, 22 hours, and 34 hours after pumping 

started. Duplicate samples were collected at the 34-hour sampling.  
Total pumping period was 36 hours. Preliminary test results 
indicate that the drawdown in well JF-3 was about 1 1/2 feet. 'No.  
drawdown was detected in well J-12.  

Sincerely, 

--• _Larry R. Haves 
Technical Project Officer 
Yucca Mountain Project 
.. S. Geological Survey 

S'I, 

/:4:i 

-9:i



cc: D. Appel, USGS/Denver 
J. Blakey, USGS/CR 
T. Blejwas, SNL/Albuquerque 
M. Brodeur, SAIC/Las Vegas 
R. Bullock, RSN/Las Vegas 
D. Campbell, USBR/Denver 
J. Canepa, LANL/Los Alamos 
T. Chaney, USGS/Denver 
T. Conomos, USGS/WR 
J. Cook, USGS/SR 
R. Craig, USGS/Las Vegas 
J. Docka, Weston/Washington D.C.  
R. Dyer, DOE/YMPO/Las Vegas 
L. Ducret, USGS/Denver 
W. Dudley, USGS/Denver 
D. Gillies, USGS/Denver 
R. Hirsch, USGS/Reston 
V. Iorii, DOE/YMPO/Las Vegas 
C. Johnson, TESS/Las Vegas 
K. Krupka/PNL 
R. Lowder, MACTEC/Las Vegas 
R. Pritchett, REECo/Las Vegas 
R. Ritchey, USGS/Denver 

.E. Roseboom, USGS/Reston 
D. Russ, USGS/ 
J. Sauer, USGS/NR 
V. Schneider, USGS/Reston 
J. Shaler, SAIC/Golden 
M. Siegel, SNL, Albuquerque 
A. Simmons, DOE/YMPO/Las Vegas 
R. St. Clair, TESS, Las Vegas 
N. Trask, USGS/Reston 
B. Viani, LLNL/ 
J. Weeks, USGS/Denver 
R. Wesson, USGS/ 
YMP-USGS Local Records Center File 1.1.02
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-- ' ", QA: N/A 

May 13, 1992 

NI-
Carl P. Gertz, Project Manager N.  

Yucca Mountain Project Office 
U.S. Department of Energy '4 

P.O. Box 98608 
Las Vegas, Nevada 89193-8608 

SUBJECT: U.S. Geological Survey Yucca Mountain Project Monthly 

Summary for April 1992.  

Dear Carl: 

In compliance with the revised Yucca Mountain Project monthly 
reporting procedures, following is the YMP USGS input for April, 
1992. If you have any questions, please contact Raye Ritchey at 

FTS 776-0517.  

SWB1 1.2.3 - SITE INV8ETIGATIONS 

The surface-water runoff, monitoring project reports that April was 

relatively dry compared to the previous three months. Stations on 
the test site averaged 0.16 inches of rainfall; Beatty, Nevada 0.63 
inches; and Amargosa Valley stations 0.56 inches. Surface-water 
runoff was limited to the Amargosa Valley, ranging from 12 to 15 

cfs. The Amargosa River near Beatty, Station 10251220, which is 

dry at present, still is relatively damp 6 inches below the 

surface. The channel bed is still saturated, allowing for the 

possibility of additional runoff.  

In support of studies of regional potentiometric levels and 

- hydrologic properties, a small diameter piston-displacement pump • 

was tested in a 2" diameter piezometer converted from a deep 

mining-exploration borehole. To achieve this, a 16' tripod was 

erected for lower pipe downhole. A total of 250' of pipe and i 

sucker rod was installed and connected to a pump jack. The well : 
response was insufficient to keep pace with the pump with 240' of 

pipe placed below .the static water level. Six different pumping A: 

cycles were performed (permitting the water level to recover); 

about 60 gallons of water were pumped in total. Results of recent



neutron logging of drillhole 41-91 in upper Fortfz.ile Wash -.ere 

discussed. Water levels in N-91 (detected with a well sounder) 
rose following two precipitation/flood events; however. soil 
moisture increased in .J-91 in only the top 5 meters of t-e 
unsaturated zone, well above the saturated zone. This suggests 
possible movement of water through fractures (or some other 
mechanism) that could not be detected using neutron logging in N

91.  

Staff from the Fortymile Wash recharge study read rain wedgeF at 
and neutron logged UE-25 UZN#85, UE-25 UZN#92, and UE-29 UZ:;•;t.  
Depth to water measurements were made in UE-29 UZ11091, UE-29 a~l 
and UE-29 a#2. The data collection frequency was increased to 
document an ongoing recharge event. While measuring depth to water 
in UE-29 a#1, water was heard dripping in the casing indicating 
further support for groundwater recharge from the recent rain and 
runoff. Runoff observations, precipitation data, neutron logging 
results, and depth-to-water measurements were discussed with 
several staff members.  

The surface based borehole studies project reports that 
preparations for instrumenting UZ-16 (VSP borehole) ccntlnued. A 
geophone cable mounting bracket was designed and a prototype built.  
RSN has been tasked to develop its own version. A meeting was held 
to discuss requirements and costs for conducting a zero effort, VSP 
survey of UZ-16 as part of the standard borehole logging program.  
The start date for drilling UZ-16 is still unknown. Temporary 
(summer) staff have been hired to assist with well sitting duties.  
Sensors for the first hydrologic instrumented borehole, probablyi 
UZ-14, have been ordered, with delivery scheduled fr Ma'y. .n 
inventory of bulk materials and supplies for instrumentinc US3GS and 
SNL boreholes was forwarded to REECo. :nventory includes pricing 
information and shculd be adequate to support REECo budget:ng 
needs. A meeting was held with REECo to assess their interest .n 
fabi..z.aling the Downhole Instrument Station Apparatuses (DISAs) and 
in constructing a cable-spooling rack to support the UZ borehole 
instrumentation program. Several machine shops in the Denver area 
were visited to evaluate capabilities and interest in fabricating 
the DISAs. Mass production of the DISAs needs to get underway 
within the next few months.  

In support of vertical seismic profiling activities, al! Yucca 
Mountain model data has been wave mode separated and deconvolved 
using both one signature (extracted from the zero offset data) for 
the whole data and 24 different signatures (one f-'r each snct 

gather). All the P- mode data were migrated several times (usIng 
different parameters) in order to improve the quality of the 
stacked image. The P-P migration prccedure was run for the 2-" 
offsets in the following ways: 1) after deconvolving the whole set 
of data using one different signature for different offsets; 2) 
after deconvolving the whole set of data using a single signature 
coming from the zero offset data; 3) without any deconvciution; 4)



processing flow, as well as the best parameters, for good image 
achievement. Preliminary results indicate that a good image of the 
Yucca Mountain Model is able to be generated.  

In support of the development of conceptual and numerical models of 
flow in unsaturated zone fractured rocks, fracture network 
simulations were completed that examined the variability in 
pressure head and flux distribution in a network of variably 
saturated fractures as a function of the boundary pressure head.  
The most general conclusions to be drawn from the study are that 
pressure head variability increases as the boundary pressure head 
deviates from the pressure head at which the permeability-thickness 
products of the individual fractures are equal (the cross-over 
pressure head) implying that, in general, pressure head will vary 
considerably in unsaturated fractured rock, even under steady flow 
conditions. Furthermore,. the locations of specific pathways along 
which liquid flow is concentrated depends on the boundary pressure 
head in the rock. In general, flow becomes more concentrated along 
specific pathways as boundary pressure head deviates more from the 
cross-over pressure head. Much of the month was spent in analyzing 
these fracture network simulations and summarizing the work and 
results in a draft report, "Numerical Investigation of Steady 
Liquid Water Flow in a Variably Saturated Fracture Network". This 
report was not planned at the beginning of the year, but the work 
and results are thought to be significant enough to take precedence 
over other-planned activities.  

The prototype tracer testing project reports that the location of 
equipment and sampling points for injection and monitoring of SF,.  
were determined. This temporary injection and monitoring system is 
similar to the methods employed at Apache Leap.  

In support of prototype pore water extraction testing, four UZ core 
were cut and prepared for compression. Four core (2 welded, 2 
nonwelded) with moisture contents ranging from 4.17 to 6.11 percent 4 
were compressed using the high pressure one-D compression cell.  
Water obtained from the tests ranged from 0 to 5.1 ml and the 
degree of success ranged from 0 to 36.7 percent. This phase of 
testing using the high pressure cell was completed on April 27. To 
develop the compression method for extracting pore-water, tests 
were performed on chips and cores of the same composition and water 
content. Nitrogen gas was used to purge the cell of atmospheric 
gas contained in the voids between chips so that CO, gas collected 
during squeezing is known to be from pore gas. This testing was 
completed April 30.  

In support of site potentiometric level evaluations, the effect on 
the water level of the April 22 earthquake in southern California 
was investigated. The water level in the upper zone fluctuated 
less than a foot. Pressure changes were recorded in the lower 
interval, but the total range could not be determined.  
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Staff from the multiple-well interference testing project wrote a 

contract to drill six more wells at the Raymond Quarry site, near 

Oakhurst, California. It is intended that the hydraulic and tracer 

tests planned for the c-holes be prototyped at the Raymond site.  

The six wells are laid out to allow for the study of the dependence 
of the hydraulic parameters (obtained from the cross-hole testing) 

on "scale", or the distance between pumped and observed wells.  

Staff from the stratigraphic studies project analyzed a suite of 
samples from G-4 drill core for Sr initial isotopic ratios in order 
to substantiate the isotope composition vs. depth variations 
observed previously in samples from UE-25a drill core. Data have 
not yet received final reduction and interpretation; however, the 
large range of present-day Sr isotopic ratios offers encouragement 
for use of this technique as a stratigraphic tool in the Topopah 
Springs welded and lithophysal units :ooperative study of the 
potential repository horizon with LANL).  

In support of surface based geophysics activities, compilation and 
technical review of previously acquire( gravity and magnetic data 
is complete. A manuscript, "Gravity and magnetic data of Fortymile 
Wash, Nevada Test Site, Nevada", ;is submitted for USGS Director's 

approval. This report shows a shallow-source magnetic anomaly 
directly over the Wash which does not appear to be related to 
topographic or magnetic terrain effects. The cause of the anomaly 
may be fluvial basalt debris carried downstream from the basalt 
flows at Dome Mountain.  

In support of borehole geophysical surveys, an oDen-file report is 
in USGS review, which assesses logging results by Atlas Wireline 
and Schlumberger from borehole 0-2. This report provides 
recommendations for use of specific logging tools In applications 
at Yucca Mountain. No appreciable differences were found between 
density and dielectric lgs from the two suppliers. l.nduct.ic logs 
continue to be difficult to obtain in t+he high-resistivity welded 
tuff, but Schlumberger's 40kHz tool offers a higher signal/noise 
ratio that should provide an operational advantage. Schlumberger's 
sidewall epithermal neutron technique provided good porosity 
estimates in both water and air-filled boreholes, with no offset as 
the tool moved through the water/air interface. This is a real 
advantage, as neither the Atlas nor Birdwell tools are calibrated 
to provide porosity estimates in air-filled boreholes. Neither 
supplier provided K, U, and Th estimates from spectral gamma-ray 
logging that agreed satisfactorily with core analyses.  

Staff from the geologic mapping of zonal features pro~ect corpleted 
Sr isotopic analysis of five Hcl-leaches from piaya samples 
collected in November, 1991. 37Sr/86Sr ratios ranged widel'y.  
Analysis of residues from these same samples is still pending.  
These samples also were resubmitted for acetic acid leach/residue 
chemistry to compare the effects of weak acid attack. This studv 
is intended to investigate the inks between Sr :sctcc 
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compositions of rock units and the eolian component in soils.  

Mapping and measurement continued of fault characterization 
parameters along, and within, the Ghost Dance fault. More than 50 

percent of the mapped area has some rock exposure, allowing very 

detailed mapping. Data acquired so far describe north-trending 

fractures associated with the Ghost Dance fault in a zone up to 200 

m wide. A second set of fractures oriented 20 to 40 degrees west 

is present in some locations. The exposures have required 

differentiation of Quaternary colluvium into two subdivisions to 

better communicate the geological information being mapped. Field 

mapping is underway in Crater Flat, west of Yucca Mountain.  

Initial results suggest structure similar to Yucca Mountain, with 

northward-decreasing offsets on north-trending normal faults and 

northward increase in left-lateral oblique slip. Exposures of the 

wall of the claim Canyon caldera segment have been located. A 

well-defined arch, separating the structural domains of the 

Bullfrog Hills and northern Crater Flat was identified.  

In support of past discharge studies, ostracodes were picked form 

four sites in the Oasis Valley: Coffer Ranch, near house; Coffer 
Ranch picnic area; Goss Spring; and Bailey's Hot Springs (Burro 
Springs). Ostracodes were also present in samples from Red Rocks 
Park area from Whiterock Spring and Willow Spring. Ostracodes were 
collected from three springs in the Spring Mountains: Cave Spring, 
Grapevine Spring, ai.d Deer Creek Spring. Ostracodes were present 
at the spring pond at Indian Springs, Nevada. Samples of material 
collected from JF-3 in the microorganism collector in early March 
were examined under the microscope. Sand grains, paint chips, and 
nylon rope slivers were found in the material. Unfortunately, no 
remains of living organisms were found in this sample, although 
26,400 gallons of water passed through the microorganism collector.  
Small, dark, round, glassy, ball-like material, perhaps "tekites", 
were in the sample.  

In support of regional paleoflood evaluation studies, work 
progressed on longitudinal stream profiles of the modern-day 
Amargosa River from upper Fortymile Wash to Bad Water in Death 
Valley, and on drainages in the Goodsprings, Nevada (Potosi 
Mountain) area that are sites of recent (1990) debris flows. When 
complete, these profiles will show the slope of different reaches 
of the drainages and any breaks in slope that might be related to 

changes in flow regime or climatic conditions. In the Potosi 
Mountain area, four debris flows that occurred along ephemeral 
streams may provide evidence of the influential effects of channel 
:lope and surface geology. Each of the debris flows Lp-E- 3 to 

.ave been generated along steep tributary streams, and to nave 
flowed out onto older gentle sloping fans before coming to a stop.  
The relationship between debris flow processes and landscape 
characteristics are important to our understanding of regional 
paleoflooding and the development of alluvial surfaces.  
Reconnaissance continued of alluvial fans along the west margin of 
Las Vegas valley to determine if these landforms are remnants of



past environmental conditions, or if they ate currently active.  

Initial analysis indicates that 1) recent floods have stroc:eO 

parts of the older fan surface and soil prior to burial, and 2, tan 

building is an active and onqoinq process in the Las Vegas ".*'" ..e 

today - hypotheses supported by observations of flooding, channel 

erosion, and debris transport and deposition that occurred along 

modern drainages during the heavy rains of March, 1992.  

Staff working on the development of a geomorphic map of Yucca 

Mountain started an erosion rate study of dated colluvial boulier 

fields. An analytical stereoplotter is being used to calculate a 

planar surface on the boulder fields and to collect a dilt3al 

terrain model from the channels that cut the fields. The 

difference between these two surfaces, along with dates : the 

rock varnish from the surface of the fields, will te used to 

calculate a long-term erosion rate for the mountain.  

The site flood and debris hazards project reports runo*f continued 

into the first week in April from the wet weather pattern in 

southern Nevada that began in mid-February and continued throug.. ut 

March. The final storm of this wet weather episode occurred on 

March 30 in the Las Vegas valley and moderate flocding resulted.  
The southern part of n.e valley was hardest hit, as in previous 

storms. Serious env.ronmental damage to the lower Las Vegas Wash 

occurred during this final phase of storms and runoff. The lake 

that had been forming in Death Valley as a result of Axmargosa River 
flows during February and March had totally evaporated by April 23.  

This evaporation was documented by photographs taken from Dante's 
View. None of the accumulation of water in Death Valiley was 

contributed from Yucca Mountain or Fcrtymi~le Wash. .. Luno,.f 
occurred in the Yucca Mountain area that was able to -n one 

Amargosa River drainage.  

Staff from the current seismicity project report that the seismic 
network's computer detected 45 local earthquakes for the mcr of 

April, down from 64 for March, and 99 in February. Apr . I's 
seismicity includes diffusely •istributed earthquakes in nhe 

southern Nevada Test Site area, some of which are associated wh 

the Rock Valley left-lateral fault system; a few earthquaKes in the 

Pahranagat Shear Zone south-southwest of Alamo, Nevada,; a few at 

Grapevine Mountains, Nevada and Califcrnia; one southwest of A{:o, 

Nevada; two in the Amargosa Desert; several in the eastern r -rt of 

the Panamint Range, California; and a few elsewhere in "ne southern 
great basin (SGB) . The larqest SGB earthquake ýccurr-d n the 

Reveille Range, Nevada, on April 17. Few areas tihat ha: teen 

previously aseismic exhibited seismic:ity n April. No :SB 

earthquake in April was large enough to provide good c.mst"rann ..  

P-wave polarities for attempting focal mechanism solu .i.ns.  

In support of Midway Valley studies, appr.ximate.. :7 s-i: pits 
were excavated; soil hcrizon logs have been completed :n , K one 

pits. An aEppendi~x wis written to the M; lwv; Valley critnrii :ertwr



requesting support for cleaning and logging Trench 17, excavating 
Trench A-3, and excavating a box trench on the Bow Ridge fault at 
Trench 14d.  

Staff working on the evaluation of Quaternary geology and potential 
faults at Yucca mountain obtained previous mapping along the 

solitario Canyon fault, the Fatigue Wash fault, and northern windy 

Wash fault for compilation. A structure map of southern Yucca 

Mountain was prepared from unpublished geologic mapping. Data from 

these sources will be compiled on the final fault map.  

Staff evaluating the age and recurrence of movement prepared a 

criteria letter requesting three new trenches on the Stagecoach 
Road fault and one new trench on the Solitario Canyon fault. Also 
requested were extensive cleaning of natural outcrops on Busted 
Butte and cleaning of Trench CF-l on the Fatigue Wash fault.; 
Trench localities were selected and flagged in the field.  

WBS 1.2.5 - RZGULATORY & INSTITUTIONAL 

In support of water resource monitoring, ground water levels were 
measured at 27 sites, with ground water discharge measured at one 
flowing well. Conversion of well JF-3 to the final monitoring 
configuration was initiated on April 15 and monitoring strings 
were ins* illed on April 20. Preliminary evaluation of data on, 
ground water quality collected to date (with respect to constituent• 
concentrations, variability of parameters, and areal coverage) 
began.  

Sincerely, 

41Larry P. Hayes 
'-' Technical Project Officer 

Yucca Mountain Project 
U.S. Geological Survey 
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United States Department of the Interior 

(;EOLGASI S1" 2T0 0 

WATER RESOURCES DIVISION 
333 West Nye Lane 

Room * 203 
Carson City, NV 89706

m .U

May 5. 1992

Mr. Carl P. Gertz, Project Manager 
Attn: Ms. Wendy Dixon 
U._S. Department of Energy 
Yucca .Muntain Project Office 
P.O. Box 98608 
Las_--Vegas. NV 89193-8608

Dear Ms. Dixon:

Enclosed is the monthly status report for the Water-Resources Monitor 
Program. This report is for the period April 1 - April 30, 1992.

If any clarification or additional information is needed, please don 
to call me (at 702-887-7600).

Sincerely.

Richard J. La Camera 
Hydrologist

Enclosure

cc/w enc: 
Kathleen Grassmeier, DOE/YMPO. Las Vy 
.Gregg Fasano, SAIC, Las Vegas. NV 
Raye Ritchey. WRD, Denver, CO 
Dan Gillies, HIP. Denver, CO 
Dave Beck, RD. [Las Vegas, NV 
Craig Westenburg, W4RD, Las Vegas, NV

egas, N

/ , . -.

CC:

CC.
Cw:

:ing, 

t
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Yucca Mountain Project 
USGS Monthly Status Report 

March 1992 

Project Title: Water-Resources Monitoring 

- WBS Number: 1.2.5.4.8. G 

Summary Account #: OG54892B 

Project Chief: Richard J. La Camera, U.S. Geological Survey (USGS), Water 
Resources Division, Nevada District 

Reporting Period: April 1-30, 1992 

Section I. LATEST REVISED FUNDING ESTIMATE FOR FY 92: Not Revised.  
Operating: $ 529,000 

Capital Equipment: $ 27,000 

Section 1-. PROGR-SS AGAINST PLANS/SCHEULE: 

A. Schedule Status: See attachment 1.  

B. Narrative of Progress and Work Performed: 

1. 3GKR011 Survey Monitoring Sites A 

- Land surveys of reference points at two monitoring sites 
were conducted to permit the calculation of water-surface 
.. altitudes.Surveys.,have now been conducted for twenty two of.., 
"twenty four sites at which the need for surveys have been 
identified.  

2. 3GRM0001 Ground-Water Level/Springflow Monitoring FY-92 

Ground-water levels were measured at twenty seven sites. Ground
water discharge was measured at one flowing well. Water level and 
discharge data were checked and filed, and data entry into 
computerized USGS databases was initiated. Responses to 

* technical-review comments on the procedure for measurement of 
i•scharge using flumes, weirs, and barrels (HP-54) were prepared 

as per QA requirements.  

3. 3(1R010 Aquifer Pump Test JF-3 

Checking, reviewing, and entering of data into computerized USGS 
databases was initiated. The data :ncludes continuous water
"level, periodic water-level, pump d'3charge, and water-quality 
data collected at wells j-12 and JF-3 before, during, andi after 
drilling and pumping of well JF3.  

.4. 3GNR013 Instrument J•-3 

Conversion of well JF-3 to the final monitoring confIguration was 
•:• ' initiated by the DOE contractor on April 15. USGS personnel were 

"onsite to observe pump removal on April 15 and 16, and monitoring " 
strings were installed on April 20. Placement of a cement pad 
around.the well by, the DOE contractor and subsequent calibration 

'. .. .. and installation of water-level monitoring equipment by USGS areI•.; 
scheduled for early May.

4



5. 3GWR006 Ground-Water Monitoring Report, 2nd Quarter FY-92

Water level and discharge data collected during the second qcuarter 
of FY 92 were reviewed and compiled, and report preparation was 
begun.  

6. 3G1R014 Capital Equipment Procurement 

Monitoring equipment for well JF-3 was received. Development of 

specifications and selection of an appropriate mobile water
quality lab began.  

7. 3GWR004 Ground-Water Quality Data Collection 

Water-quality measurements and samples were collected at three 
wells. Samples were shipped to the USGS National Water-Quality 
Laboratory. The scientific notebook for water-quality monitoring 
(HP 225T) was closed, as per QA requirements, following approval 
and implementation of HP 225 for water-quality measurements. The 
measurements and samples collected complete this activity, which 
entailed the first, semi-annual measurement of water quality at 
ten sites.  

8. 3GWRO16 Water-Quality Network Revision 

Preliminary evaluations of data on ground-water quality collected 
to date (with respect to constituent concentrations, variability 
of parameters, and areal coverage) began. Documentation of the 
network, and any revisions, will be based on such analyses and was 
not warranted at this time.  

9. 3GuR017 Water-Level Monitoring Network Revision 

DOE is considering USGS recoiwnendations to improve data-collection 
"capabilities at several network sites. A revision of the water
level and springflow monitoring network was not warranted at this 
time.  

10. 3GWRO18 Consult on Revision to ZEAP 

Based on discussions with SA:C personnel, there is a need for 
revision of the EFAP in Fv 9?. Also as per those discussions, 
"USGS consultation regarding content of the EFAP will begin upon 
initiation of revisions by SAIC.  

11. 3GNR015 Calibrate Water-Level Equipment 

Electric tapes were checked fo. accuracy against a reference steel 
tape tape utilized by site-characterization investigations in 
December 1991. Calibration checks of continuous water-level 
monitoring equipment installed in wells i-12 and JF-3 were 
conducted in December 1991 and February 1992.  

C. Variances/Ploblems/Notes: 

I. 3GWR011 Survey Monitoring Sites 

Activity has been limited due to priority of water-level and 
water-quality monitoring. Impact on project is minimal since 
water-level data are measured as depths below a specific measuring 
point (and can be converted to water-surface altitude after 
surveying is completed).



2. 3GWR0001 Ground-Water Level/Springflow Monitoring TY-92 

Water-level data were not collected at Army Well I due to a lack 
of access to the water surface.  

3. 3GWR010 Aquifer Pump Test'JF-3 

The actual pump-testing of well JF-3 is complete. This activity, 
however, will not be listed as completed until water level and 
well-discharge data have been checked, reviewed, and processed 
into computerized USGS databases. Completion of data processing 
is planned in July. Although relocation of USGS offices, priority 
data-collection activities, and complications related to data 
processing (such as reformatting of data and proper identification 
of data in the database) have delayed entry of the data collected 
into computerized databases, the delay will not impact monitoring 
activities.  

4. 3GWR013 Instrument J3-3 

Installation of an instrument shelter and calibration and 
installation of water-level monitoring equipment will occur after 
the placement of a cement pad around the well by the DOE 
contractor. Construction of the pad, installation of the shelter, 
and calibration and installation of water-level monitoring 
equipment are currently scheduled for completion by mid-May. in 
the interim, continual monitoring of water levels in well J-12 
(which the NTS has cooperatively kept in a non-pumping status) has 
been maintained, and that well will-provide for.monitoring of 
water levels between pumping well J-13 and Amargosa Valley.  

5. 3GKR006 Ground-Water Monitoring Report, 2nd Quarter FY-92 

None.  

6. 3GNR014 Capital Equipment Procurement 

Selection and receipt of an Interior vehicle may not occur by the 
end of the fiscal year. Receipt of such a vehicle is a 
prerequisite to the design, selection, and procurement of 
modifications to provide for a mobile water-quality lab. Shc 'd 
delays in obtaining a vehicle which preclude procurement of z..e the mobile lab before the end of the fiscal year occur, other USGS 
vehicles will be utilized to accomplish the collection of water
quality data and capital equipment funds will be reprogra.mm.ed to 
FY 93.  

7. 3GWRO04 Ground-Water Quality Data Collection 

None.  

8. 3GWR016 Water-Quality Network Revision 

None.  

9. 3GWR017 Water-Level Monitoring Network Revision 

None.  

10. 3G=018S Consult on Revision to EFAP 

Limited activity. Impact cn the program is minimal, since the 
EFAP serves primarily to document plans and technical activities 
for the program. rn the interim, plans and technical act.vit-es 
of the program will continue ,naer the •irecti~n of the exi;ing



EFAP, the ground-water level and springflow monitoring plan 
developed to address concerns of the U5PS, and consultations with 
DOE. At this time, no delay in the scneduled completion date for this 
activity is anticipated.  

11. 3GWROI5 Calibrate Water-Level Zquipment 

Activity was initiated ahead of schedule to Improve tne accuracy 
of water-level measurements during testing of well JF-3 and 
routine monitoring. Subsequent calibration checks will occur 
periodically, as warranted by changes in equipment utilized and 
indicators of equipment performance.  

D. Plans for Next Month: 

1. 3GWR011 Survey Monitoring Sites 

Complete the activity by conducting surveys of reference points at 
two remaining sites in the monitoring network for ground-water 
levels.  

2. 3GYROO01 Ground-Water Lavel/Springflow Monitoring FY-92 

Measure ground-water levels and springflows at all accessible 
sites in the monitoring network, and check and file the data 
collected.  

3. 3G•R010 Aquifer Pump Teat JF-3 

Limited progress in data processing is anticipated due to priority 
of ground-water level monitoring, springflow monitoring, 
instrumenting of well JF-3, and preparation of the quarterly data 
report. Checking and reviewing of data collected will continue as 

4. 3GNR013 rnstn1mnt 37-3 

Complete the activity by installing a cement pad, instrument 
shelter, and calibrated water-level monitoring equipment.  

5. 3GWR006 Ground-Water Monitoring Report, 2nd Quarter FY-92 

Complete the activity by reviewing and compiling data, and 
delivering the data report to DOE..  

"6. 3GNR0O14 Capital Equipment Procurement 

Select and initiate procurement of an interior vehicle. Plan, 
design, and initiate procurement (to the extent possible) of 
modifications to the vehicle for water-quality monitoring.  

7. 3GUR004 Ground-Water Quality Data Collection 

None scheduled or planned.  

8'. 3GUR016 Vater-Quality Network Revision 

Limited progress is anticipated due to priority of ground-water 
level monitoring, springflow monitoring, instrumenting of well JF
3, and preparation of the quarterly data report. Evaluation of 
data on groun~d-water quality collected to date will continue as 
time permits.  

9. 3GWR017, Wateg-Level Monitoring Network Revision

ned.
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_ II. WORK #1 

~ 1. Cha 
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OIR~S Consult on Ravision to ZIAP 

•e scheduled or planned.  

rOOM WHICH WAS NOT DESCRIBED IN ORIGIZNL SCMDULE:

inges to water applications for the support of site
iracterization activities were discussed with DCE, 1WPS, USFVS, 
I USGS personnel. Preliminary data from the testing- of well jF
and potential effects of increased withdrawals an Leath Valley 

:ional Monument (DVNM) resources were evaluated.

2. As per a meeting in DVWJM, the NPS will obtain and cperate the 
redundant monitoring system, but would like USGS input andior 
assistance on installation. Potential configurations for the 
installation of a redundant, water-level monitoring system at 
Devils Hole were evaluated.

fl 
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tI.. Progress Against Plans/Schedule 

A. Schedule Status: Enter Actual Stact, Pla-nned Finish, and Actual Fintsh daces.  

as Appropriate.  

ACcIVvi 11 EARLY EAMLY ACTUAL PLAMNiEO ACTUAL 

coot START FI PI IS14 START F uIW I S1 illISW

3"uOOdN OCS'8928 GAMMJOVATIR 49POST SECOND 0UJh31I*PF92 

3cU0@JN OCS(.6928 CIOJE WAICII KIDPM MNID QUARTER 1T92 

3GU1009 OGS48929 locate design' Well JF-3 

3G.Uu0lI 0C4348929 sur*Y .ioni toeing ntetwor Si too 

ICUROI 005A'69?I 4r*,ftd waoter tedst Sprinqltow moni toring FT-92 

30u300 OG148925 C-U monitoring report flrit qworter report FY92 

XUA1.*OOG$0C4928 oquiffer p~aiM test jF-I 

3000R13 0048Sf22 Instrumient JF.3 

3GWaOO5N OC5409?l GRjUMOWAtElt REPORT FtIlY QUALATER-IT92 

SCAMOO 0048921 G-U manitaring report second quarter-f T92 

~ 3GuO1~ G5'4922 capItat euipmvt procure~t

DG548921 ground uster qualfty date coitection 
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USGS flonchty Stat~us Report 
April, 1992 

SA a0OC4892B SA manager: tACAMERA 

SA Utlte 1.2.5.4.8 WJater Resources Assessmenet (Ground V~acer) 

p&S a: 00548 Type of Account: -Discrete 

(Pleass read and follovd tnstructtons for each icenm below) 

I. Latest revised escimate ($000.0) ___________ho
urs
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) )MtOI&. 06138921 Water qu lty nleortq@k r rvisisn -on9443 07130/92 /i 

* ?2 

w. c¶Iir OGS&8929 water led~ wonitoring ratwOrk felewi 4,4,tt07309 J,,-~ 

3GUl011 OS48923 consult on revislio to e.irovoment~l Field plan Z 0910t&92 -- I I / 

'•30019 05'45925 coauipiel regional water resource* dots 051J5/9Z 09/01i92 , / r / / , " .  

3CA007 OGS649928 C.U owni loring rgPort third quarertaIT9 2 05113/92 08114/92 /, / ,/ 

' C.I020 0G48928 compi"o e ateuse, date "1 91 06/15M92909/31/19 I / I I /0 / 

3-. O12 MOM58921 Insenltrawn e r ell 07t01r9W 09114/92 I / I I OF 

3051401S OGS48929 Catibrato water tevell eqipment -0016,96-09/1/
9 2 

3CA00CA 00148921 ground water quality dots collection 08103/92 09I30192 / ! / / 0 

[' B. Narrative of Work Performed (Wlhat. When., Where. How. why) 

,, Reference activity ID and activity title; cod* each narrative bullec.  

~"En !xK3SlllA Conduct Seopthg ýStUdy for flag. Est.: 
' narrative bulle (T) - Technical Work 

:. narrative bullet (Q) - Quality Assurance 
a---narrative bullet (P) - Planning. Operations. Logistics 

"C. Variances: Describe any departures from original schedules. Address cause.  

impact (short- and long-term), and any planned or possible corrective-,:., 

action. Reference activity 10 number and tLtle.  
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