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April 993

WBS 12.3.1.1

Objective

Activities and
Accomptlshments

Planned Activities

Problem Areas

Site Investigation Coordination and Planningl
Site Management

7he objective of tis tas is to mang and coordina site cha za activities.

A review of the USGS study plan 'Chacterization of the Yucca Mountain
Unsauated Zone in the Exploratory Studies Facility (ESF)" was eomplere&

The TPO held a meetng of pricipal investigators to rview e recent CASY meeting
beld in Denver and discuss the thrnal loading issue.

A number of Los Alamos staff members aended e 1993 IHLRWM Conference in
Las Vegas, NV.

The TPO held an internal program review.

The TPO held a planning meeting with de Dynamic Transport staff to prepare for fte
May Colloid Workshop.

The TPO mviewed Project and Laboratory docments and completed varin
analyses.

None
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WBS 1.2.3.1.2

Obletve

Activites and
AccomplIshments

Planned ActivItles

Problem Areas

Site Investigation Coordination and Planningl
Test Management and Integration

Tbe objective of this task is to manage and integrae Exploratory Studies Facility (ESF)
and Ls Alamos site characterizat test activities and to provide coordination fcr
Los Alamos surfce-based test planning and pacW development.

ESF. Test Coordinauion Office staff atended weekly surface-based sng meetings
and participated in review of Revision 4 of AP-521Q,"Field Work Activatio" Staff
provided field coordination and Pi suppore for the following ESF north-portal starter
tunnel tests: Geologic Mapping, Constuction Monitoring, and Perched Water (a
contingency test in the starter tunnel).

The Monthly Progress Report for April on ESF testing activities was prepared and
appears in the Appendix so this document

Surface-Based Testing. B. Carlos represented the principal investigators at the April
Sample Overview Committee meeting.

Staff began planning sample collection activities in the SRG-5 borehole in support of
the Water-Movement Tracer Test activity .

Continue evolution and support of the Los AMamos surhoe-based and ESF activities in
response to the Project program directives.

None
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WBS 12.3.2.1.1.1 Mineralogy, Petrology, and Rock Chemistry of

Transport Pathways

Objective The purposw of this activity is to define the important mineralogical and geochemical
variables along fracture and rock-matrix tarasport pathways at Yucca Mountain, in
support of performance asessment and to evaluate the impact of repository
constructo an natural waste-transport barer

ActivItlis and D. Vaniman presented a paper entitled 'Calcite Deposits in Fractures at Yucca
Accomplishments Mountain NevadW on 30 April at the 1993 IHLRWM Conference in Las Vegas,

Nevada.

D. Vaniman selected samples from UE-25 UZ-16 at the Sample Management Facility
on 13-14 April and on 28 April. He also made initial sample selections from Core
NRG-6. Together, these two cores will provide needed mineralogical information for
sections associated with the eastern imbricate fault zone and the northern boundary of
the potential repository, respectively.

Staff began analysis of calcites from UE-25 UZ-16. Calcite separates were prepared
from this coe and from USW G-1, USW G-4, USW GU-3, and UE-25 A-7 for
instrumental nutron activation analysis. Included in this batch of samples are calcite
and sinectite separates hom cxposes at the north-portal starter tunnel, which arm being
analyzed for chemical information on the extent of transpor through fractures. In
addition, a smectite sample was separated from G4-159 for trace-lement analysis.

In preparation for mr oxogrhy experiments to determine the potential effect
of trace minerals on sorption of radionuclides, 23 polished ne-inch rounds of
devitrified viric nonwelded, and zeolitic tuff were prepared. These experiments will be
conducted in conjunction with the Sorption task.

B. Carlos completed prelininary eamination of fractures in UE-25 UZ-16 at the
Sample Management Facility; she also examined the first 460 ft of USW NRG-6 and
submitted a request for samples from these cores.

Members of this task have noted the need for a "field-guide" to friatrning minerals
for well-site geologists and ors mapping in the underground excavations in the area
of Yucca Mowuain we have added a new milesn, which will consist of a short
Ios Alamos report on this topic.

R. Raymond continued to use SEM so investigate the cause of the bleached zones found
adjacent to lithophysal fracur and cavities in samples USW 04-1132,04-984, and
02-1M50 .5. (What has in the past been referred so as a bleached zone is in fact a zone
in which a mineral phase or phases have been removed.) Raymond found that pority
increases significantly within the bleached zones (9-13% increase) and Si is depleted
relative to ote elements, as shown by SEM energy-dispersive spectroscopy. Using
XRD on sample USW G2-1505.O-.5, Raymond and S. Chipera demonstrated that the [
leached phase was predomantly crisobalite. Raymond performed additional chemical
analyses of clinopolite and stellerite from fractures additional samples will be
analyzed to fill any gaps in our XRD data.

S. Chipera suibmitted a new detailed technical procedure for operation of the INEL
microdifaometer. Tbe system has now been evaluated with numerous sub-milligram
sasnples, including tbose that noc in Cu mediation. 
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April 1993

S. Chipea and D. Broxton conducted magnezc-nineral separations fion 04-159 and
G4-332. D. Bish's analysis demonstrated that the matezial in G4-159 is essentially end-
member magnetite with little evidence of oxidation, whereas the separ fiom G4-332
was oxidized about 15-20% of the way toward maghemite. Thew results are in contrast
to those of previously analyzed doepe samples, which showed considerable oxidation
towardsaghemite.

D. Bish, B. Carlos, S. Chipra, and D. Vaniman were preparing papers for the Zeolite
93 meeting, which will be held in June.

Ihe preliminary report on UZ-16 fracture mineralogy is included in the Appendix to
this monthly report.

Planned Activities Investigation of the alteration phenomena around lithophysal zones will continue in an
attempt to understand the processes controlling te leaching and the potential for
similar leaching of rocks adjacent to the potential repository horizon. Crushing and
separation of magnetic minerals for characterization of the trace mineral contents of
Yucca Mountain uffs will also continue.

Collection of data on zeolites in fiactures from "ol" core will continue, with emphasis
on incroprobe and XRD analysis. Several staff members will complete papers for h
Zcolite 93 meeting.

Preparation and analysis of the aeolian dust samples collected from ge Yucca
Mountain area in February will continue. Samples will be analyzed using XRD and
SEM. Additional samples will be collected and analyzed.

Work planmed within the next few months also includes the following activities:
(1) continue analysis of calcites to understand tnsport and precipitation mechanisms;
(2) examine drill care fion USW UZ-14 as it becomes available at SMF; (3) sample
UE-25 UZ-16 for studies of stratigraphic variability in bulk minraa (4) continue
statistical evaluation of XRD quantitative mineral analysis; (6) complete field guideW
of fracture-fining minerals.

Problem Areas None

Milestone Progress 3152
30 September 1993
Report on Saistical Analysis of Chemical and Mineralogical Data

3352
31 March 1993
Fibrous Minerals at Yucca Mountain

3353
30 September 1993
Characterization fAirborne Minerals at UZ-16

3360
30 April 1993
Calcite Deposis in Fractures at Yucca Mounin, Nevada
Completed.
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Miltone Progress 3364
(cont.) 30 September 1993

Distribution ofFracture-Lining Zeohes at Yucca Mountain, Nevada

3365
30 September 1993
Equilibrium Modeling of the Formation of Zeolites in Fracures at Yucca Mountain,
Nevada

3369
30 September 1993
Field Guide to Fracture Linig Minerals at Yucca Mountain

Pubflcatlons D. L Bish and D. T. Vmniman
Thermal Behavior of Naural Zeotites
Conference abstract, Zeolites '93
Apprvd by YMO.

D. Broxton
Geological Evaluation of Sit nonwekded tuffsies in the vicinity of Yucca Mountain,
Nevadafor a swface-bsd testfacilityfor the Yucca Mountain Project. (3137)
LA-series report
Approved by YMPO.

B. Carlos, D. Bish, S. Chipera, and S. Craven
FractweLrdng Manganese Oxide Minerals in a Silicic T&J
Journal article, Chencal Geology
In press.

B. Carlos, S. Chipera, and D. Bish
Disribution of Fracture-Lining Zcolites at Yucca Mountain, Nevada
Conference abstract, Zeoalite 93
Approved by YMPO.

S. J. Chipera, D. L Bish, and B. A. Carlos
Equilibrium Modeling of the Formaton of Zoites in Fractures at Yucca Mountain,
Nevada
Conferenc abstract, Zeolites '93
Approved by YMPO.

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

G. D. Guthrie
Disbudon of Potentily Hardous Phases in the Subsurface of Yucca Mouain
Los Alamos report (3352)
Submitted to TPO.

D. T. Vaniman
Calcite Deposits in Fractures at Yucca Mountain, Nevada
Conference paper, International High-Level Waste Management Conference
Published.
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D. T. Vawman, D. Bish, D. Brolon, B. Carlos, S. Clipma, and S. Levy
Mineralogy as a Factor in Radioactive Waste 7ranspon Through Pyroclasic Rocks at
Yucca Mountain, Nevada
Journal article, submitted to Bulletin of the Geological of Society of America

D. T. Vaniman
Calcite Deposits in Drill Cores USW G-2 and USW GU-31G-3 at Yucca Mountain,
Nevada
LA-series report
Approved by YMPO.
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WBS 1.2.3.2.1.1.2 Mineralogical and Geochemical Alteration

Objective The objective of this task is to characterize past and present natural altesation process
that have affected the potential geologic repository and to predict future effects of
natural and repository-induced alteration.

Activites and
Accomplishments

This task was the subject of an internal audit.

0. WoldeGalbiel spent most of the month at Case Western Reserve University in
Cleveland, Ohio, analyzing K/Ar ages of Lake Tecopah and Barstow feldspars, clays,
and clinoptilolite (with or without mordenite), including material subjected to cation
exchange at elevated temperatures.

S. Levy and D. Vaniman red responses to rview omments on the Los Alamos-
contributed sections of the draft working paper on calcite-silica deposits.

D. Vaniman, D. Dish, and S. Chipera completed revising a paper entitled "Dehydration
and Rehydration of a Tluff Virphyre,' which will be published in the Jowrnal of
Geophysical Research. S. Levy and G. Valentine submitted a summary of planned
natural analog studies of hydrothermal effects at Yucca Mountain to Focus 93.

A paper by S. Levy entitled "Surae-Discharging Hydrothermal Systems at Yucca
Mountain - Examining the Evidence" was published in the Proceedings of the
Scienti& Basisfor Nuclear Waste Management XVI.

Planned Activities S. Levy will present a talk on natural gels and colloids at Yucca Mountain at the
% Colloid workshop (3-S May) in Santa Fe NM.

Staff will continue to revise the draft working paper on calcite-silica deposits.

G. WoldeGabriel will analyze his K/Ar results.

The steaun-heating experiments will continue, and the samples will be examined for
mineralogical changes on a periodic basis. Chemical and mineralogical
characterization of samples of bedrock breccias and hydrothermal deposits exposed at
the surface will cantinue, as will calcite-silica laminateddeposit studies.

A
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Problem Areas None

MIlestone Progress 3138
30 September 1993
Chemical Transport in Zeolidc Alteration
Research 60% complete; postponed because of attention to Milestone 3381.

3142
31 January 1993
KIAr Dating of Clays and Zeolites
Submitted to TPO.
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<.~. .Mbllsone Progres8 3343
(cont.) 30 September 1993

Zroite Dating

3150
30 July 1993
Final Report on Berock
Research SD% complete.

.- < - ~~~~~~~3361
3 1April 1993
Thermal Behavior of Natural Zeolites

3378
30June 1994
Chenical Alteration of Calico Hills TfJDuring Zeoltization (outside publication)

3381
30 September 1993
Natural Alteration in Topopah Spring Tsff as an Analog to Waste-Repository
Hydrothermal Regime

4012
30 September 1993
Chemical Alteration of Calico Hills Tifduring Zeolitzation (letter report)

PublIcations D. Bish and J. Aronson
Paleothmal and Palohydrologic Conditions in Siscic TWfrom Yucca Mountain.
Nevada
Journal article, Clay and Clay Minerals

;Pt- Submitted to Clay and Clay Minerals.

S. Lzvy
Swface-discharging hydrothermal systems at Yucca Mounain - taminingh
evidence (3341)
Proceedings paper, Materials Research Society Fall Meeting
Published

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

D. Vaniman, D. Bish, and S. Chipea
Dehydration and Rehydration of a TqifVitrophyre

t Journal article. Journal of Geophysical Research (3143)
Approved by YMPO.

D. Vaninw, S. Chipera, and D. Bish
Pedogenesis of Siliceous Calcretes at Yucca Mountain, Nevada (3141)
Journal article
Approved by YMO.
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WBS 1.2.3.21.2

Objective

Activities and
Accomplishments

Stability of Minerals and Glasses

The objective of this activity is to produce a model for past and futue mineral
alteration in Yucca Motmtain. The model is intended to cxplain the naral mineral
evolution resulting from the tansfonnation of metastable minal assmnblages to more
stable asnblages and the effects of a rcoSiry emplacement

No activity reotd during dhs period.
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WBS 1.2.3.2.5 Postclosure Tectonics

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

Activities and Staff conducted a field study of basalti intrusion forms. We examined an arcuate dike
AccomplIshments intrusion associated with the basalt of Ny Canyon and discovered a site with a

preserved dike top. We also examined the conduit zone of the 10.5 Ma basalt at tie
south end of Crater Flat and briefly examined a Miocene basalt at Daylight Pass in
which no basalt intrusions were noted.

Five task members attended a field conference in New Mexico on Quaterary dating
methods.

A suite of new Ar-Ar whole-rock age detenminations were obtained. Basalt samples
from the Thirsty Mesa yielded ages of 4.68 +-03 and 4.88 +/- 0.04 Ma; this is
consistent with other results for this center. A sample of cuttings collected from an
exploratory well drilled by a private company at the Amargosa Valley aeromagnetic
anomaly yielded an age of 3.85 +14.05 Ma, which is consistent with the ages of the
basalt of southeast Crat Flat and suggests the events are probably correlated. Three
additional ages of about 3.7 Ma were obtained for basalt samples from the basalt of
southeast Crater FlaL We now have consistent K-Ar and Ar-Ar results from multiple
laboratories for multiple samples collected from this unit and consider the age of the
event to be resolved with reasonable confidence. Replicate ages of 1.05 +1- Q14,
0.96 +1- 0.15,0.94 A/- 0.05, and 1.05 +/-0OM were obtained for te Black Cone center.
Evaluations of the data for these Ar-Ar show that it was critically important so remove
phenocrysts for sample preparation. Not removing phenocrysts for some age
determinations may explain the scatter obtained fan past results. An age of
1.02 +/- 0.10 was obtained for the Little Cones center. ReplicateAr-Ar analyses of the
Q16 lava yielded discordant results ranging from 0.31 to 0.09 Ma, which is consistent
with past experice; these measurements are not considered to be reliable indicators of
the age of the lva flow. Step-heating analysis of feldspar separates obtained from
partially fused tuff lithic fragments from the Q13 lava show that the lava can be no older
than 100 ka, consistent with recent results from cosmogenic 3He age determinations.

Work In Progress. Staff began risk simulation studies of the alternative models of El
and E2. We will calculate distributions of the tripartite conditional probability.

Staff is completing final revisions to Study Plan 83.1.8.12, Physical Processes of
Magmatism and Effects on the Potential Repository."

Final details of a consultant contract with G. Thompson of Stanford University are
being complet Thompson will evaluate the completeness of the geophysical data
used in the Volcanism StasReport.

Staff met with representatives of the DOE and the M&O to discuss the agenda for the
NRC technical exchange scheduled for June.

Predwciional Wbfmaior rcimbiy daa-do not referace 11
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Planned ACItIeU" Revised geologic mapping will be conducted at LaIp Wells and at the 3.7 A basalt
centers of Ctaer aL

Field work will be conducted in New Mexico on the geonety of basalt intrusions and
the depth of derivation of country rock hgmens

Volcanism staff will participate in a technical information exchange with the NRC in
June.

Staff will pxepare presentations for the upcoming Focus '93 meeting.

Problem Areas

Milestone Progress

Trench construction at basaltic centers in the Nellis Air Force Range may ruire a
foamal EIS before work may be started.

3075
30 Septenber 1993
PrelhmnU Geologic Mapping of Volcnic Centers

3129
30 September 1993
Geochemiuiy of Lahrop Wells (part of 3252)

3252
30 September 1993
Volcanism Staus Report
First draft completed.

Publications

12

B. K Crowea et A
, Volcanism Stas Report

First draft hi technical ttview.

Predecisional Wwmatior~re~d=7 data-do not referewe
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WBS 1.2.32.8.1

Objective

Activities and
Accomplishments

Rock-Varnish Dating Support for USGS Neotectonic Studies

lhis activity will provide rck&-vaniish dating support in vai areas of surface site
charaterizaion activities including erosion, o and paleoclimate.

No activities reported this month.

Planned ActivitIes

Problem Areas

Milestone Progress

Publications

No planned activities eported this month.

None

None

S. Reneau
Maganese Accumuation inRock Varnish in a Desert Picdnont, Mojave Desrt,
California, and Application to Evaluting Varnish Development
Jounal article, Quaternary Research
Accepted for publication.

Predwisiaal rmfomati n-ri7 data-do not irfnce 13
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WBS 1.2.3.3.1.2.2 Water-Movement Tracer Tests

Objecive The objective of the wate-movement t r tests is to obtinzasuremnents of chlorine
isotope distributions to help quantify the percolation of precipitation in the unsaturated
zone.

Activitles and
Accomplishments

Hydro Goo Cbem began processing a suite of 19 cutting samples fum UZ-16 (surface
to 1171 n depth) for clrine-36 analysis. The selected samples came fom die fill dirt
and alluvium; the Paintbrush nonwelded unit; and the base of the Topopah Spring
welded unit, including the, basal vitzophyr

Three ground-water samples from th Amargosa Desert were received from
J. Carnecki of the USGS's Regional Saturated-Zone Hydrology activity. hese
samples are also being processed for chlorine-36 analysis.

Soil samples were collected from a shallow profile near Test Cell C (NTS Area 25) in
Order so test fte hyozDsiS that high concentrations of chlorine-36 were produced in
this area duing fte nuclear reactor engine tests that were conducted hee in the 1960s.

Two technical detailed procedures (DPs) we issued. LANL-INC-DP-92, RI, "Sample
Leaching to Extract Soluble Chloride and Bromi; and LANL-INC-DP-95, RI,
"Peparation of Samples for Chloride-36 Analysis.'

J. Fabryka-Martin sponsored the Chloride and Chlorine-36 Studies in the Arid
Southwest Workshop on 14-15 April in Las Vegas. Staff memberas fm the USGS
Charaterization of Unsaturated Zone Infiltration activity, as well as representatives
from LLNL, SNL, PNL, Det Research Institute, REECo, New Mexico Institute of
Mining and Technology, and Texas Bureau of Econonic Geology participated in the
workshop. The attendees presented overviews of ther research activities as they
pertained to estimating infiltration mates and discussed the strengths and limitations of
infiltration estimates based on chloride and chlorine-36 measurements. A workshop
summary is being prepaed.

J. Fabryka-Martin attended the 1993 IHRLWM Conference in Las Vegas, NV, 26-30
April. J. Fabryka-Martin submitted a summary entitled "Distribution of Chlorine-36 in
fte Unsauraed Zone at Yucca Mountain: An Indicator of Fast Transport Patls" to the
FOCUS '93 meeting.

Planned Acthrtes

Problem Areas

Milestone Programs

Revise existing DPs; prepre new DPs; process soil samples for C/Br and chlorine-
361I ratios; process cuttings samples from UZ-16 and neutron-access boreholes;
participate in planning activities for sample collection from ESF; ollect additional soil
samples from Yucca Mountain area as opportunities arise.

None

3191
Procedurefor Chlorine-36 Anaysis of Unsaturated Zone Samps
30 September 1992
Complete

3362
30 September 1993
Summary of CI-36 Work

Publicatlons None

14 PmdwCiona iVormatio-relimbnary data-do Not referic
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WBS 1.2.3.3.1.2.5 Diffusion Tests In the ESF

Objective The objective of ftis a is to detmine in situ the extent to which the monsoring
acers diffuse into the wae-fied pores of the Taopah Sprmg welded aniL

Activities and
Accompilshments

This task has been deferred became of lack of fnding.

Predecbional biformationsprclimina7 data-do nt rowaice 1S
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WBS 1Z3.31-3.1

ObjctIe

ActivItles and
Accomplishments

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

Eperiments will be conducted at the C-Well complex (oles UE-2Sc #1, UE-25c #2,
and UE-25c #3) and other wells in the vicinity of Yucca Mountain using reacive
vacers to characterize retardation and tranort properties at a arger scale than
currently used in laboratory experiments.

B. Robinson continued to serve as CCB Cair, and Z. Dash continued as a member of
the CCB. A draft of the FEHMN SRS was completed d will be submitted for
review. Review comments for the NONLIN LSQ nonlinear least squares application
were addressed.

Development of fte computer code SORBEQ were completed. A Los Alamos report
on the SORBEQ documentation was in review.

Caslration curves for measurement of the micro e c ero using the flow
cytometer were made, confirming that the technique has a sensitivity of at least two
orders of magnitude lower than fluorimetry.

B. Robinson and P. Reimus attended the 1993 IHLRWM Conference in Las Vegas,
NV; Reimus presented a aper on aperture z , flow tests, and transport
modeling for a ficured tuff laboratory pecimen.

Planned Activities Contribute to the SQA effort by serving as CCB Cair (B. Robinson).

Complete documentation of batch sorption experiments using lithiumn bromide.

Continue modeling studies using FEHMN to support the design of the field test

Pac column to be used in U column tests and develop operating techniques for the
experiments.

Start flow and transport tests on the Bandelier tuff fracture to develop techniques for
the C-Wells factures.

Problem Areas None

Milestone Progress 3188
31 March 1993
Downenta iaonfor SORBEQ
Submitted to TPO.

3194
30 September 1992
Batch Sorption Experimenss with Lithim
Rescheduled to March 1993 because of personnel reassignmenL

T112
22June 1992
Finl Doctmcntationfor FEM
Rescheduled to June 1993 because of personnel reassignment

16 Predecismoal foma -prelmimaiy daw-d not reference
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Milestone Progress 3196
(cont.) 27 July 1992

FRACNETDocumestation
Rescheduled to August 1993 be s of poonnel reassignment

3201
Prelinay Modeling Using FEJIM
Completed.

3367
30 April 1993
Aperture Characteristics, Satraed Fluid Flow, and Tracer Transport Calculatonsfor
a Natural Fracture
cooplet

Publications B. A. Robinson
FRACNET-Fracture Networi Modelfor Water Flow and Solute Trport (3196)
LA-series report
In preparation.

B. A. Robinson
SORBEQ-A One-Dimensiona Modelfor Simulating Colwmn Transport Experiments
(3188)
LA-senes report
Submitted o IPO.

B. A. Robinson
A Strategyfor Validating a Conceptual Modelfor Radonucide Migration in the
Saturated Zone Beneath Yucca Mountain
Journal article, Radioactive Waste Management and the Nuclear Fuel Cycle - Special
issue on the Yucca Mountain Project (3201)
Submitted o YbO (Russell Dyer).

W. L Pozer and E. H. Essingtoa
The Use of Selectivity Coefficients to Estimate Modted Langmuir Isotherm
Parameters as a Function of Experimental Condons
Journal aicle, Radioactive Waste Management and the Nuclear Fuel Cycle - Special
issue on the Yucca Mountain Project
Submitted to YMPO (Russell Dyer).

P. Reimus, R. Glass, and B. Robinson
Aperture Characteristics. Saturated Fluid Flow, and Tracer Transport Calculationsfor
a Natural Fracture (3367)
Conference paper, 1993 High-Level Radioactive Waste Management Corference
Published.
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WBS 1.2.3A.1.1

Objectie

Activitles and
Accomplishments

Ground-water Chemlstry Model

7'he goal of his Investigation is to provide conceptual and mathematical models of te
ground-wat chemistry at Yucca Mounain These models will explain she present
ground-water composition i selation to interactions of minerals and ground-water and
win be wsed to predict ground-water compositions as a result of anticipated and
unanticipated environments

Staff continued to address teviewer's conments on the study plan.

Modeling of various radionuclides in compositions of ground-waters hom Yucca
Mountain continued. As expected, the highest solubilities of U and Np were calculated
in waters with highest bicarbonate concentrations. Modeling for "most active ground-
wage should be completed in June.

Modeling of pH and Eli stability continued.

Planned Activitles Continue resolution of comnments on the study plan.

Complete letter report on most active ground-water.

Problem Areas None

Mlestone Progress

Publications

3415
30 September 1993
Letter report On Most-Acdve Ground-water Chemiury
(input to Mlestone 3349 U)ynamic TransporiD

None
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WBS 1.2.3A.1.2.1 Batch Sorption Studies

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

Actiities and Using calcite, quartz, clinoptilolite, and hematite and tuffs 04270 and G4-1506, we
AccomplIshments continued measuring sorption of Np as a function of Np concentration, ground-water

composition, and temperature. The properties of the solid phases may be seen in Table
1. (XRD results were provided by the MineralogyRttrology task.) We pretrated the
solid phases in ground-water (J-13 or UE-25p #1) for two weeks, used centrifugation to
separate out the solid phases, and equilibraed these solids with 20 ml of Np solution in
ground-water (J-13 or UE-25p#l). Following a thre-week sorption period, the phases
were separated using centrifugation, and we used liquid scintillation counting o
determine tie quantity of 237Np in each phase.

Last month, we reported batch srption coefficients using an initial Np concentration of
10 M at 20,60, and 900C in J-13 and UE25p # ground-water. This month, we
varied the concentration of Np in the ground-waters. (See Tables II and M.) In both
J-13 and UE-25p #1 waters, we found that sorption of Np onto calcite decreased with
increasing temperature, which was probably due a dissolution/pecipitation reaction.
For all other minerals and Uffs, sorption increased slightly or remained constant with
increasing temperature. In J-13 water, sorption appeared to remain constant or
decreased as Np concentration increased. This result is important because a constant Kd
over te Np concentration range studied implies that in J-13 water, sorption of Np onto
tuffs as a function of concentration is linear, consequently, using a Kd in performance
assessment calculations now becomes a defensibe approach. A decrease in 14 as a
function of concentration (as in die case of calcite and hematite) implies a non-linear
sorption Isotherm. Np sorption onto the solid phase cannot be described using a Kd
(probably because of mulidple tpes of sorption sites on the solid phase); however, we
believe that perfonnmig experiments close to the Np solubility linit in J-13 water and
using the Kds obtained for performance assessment calculations is a conservative
approach to describing radionuclide iranspor

In UE-25p 1 water, Np sorption coeffcients appeared to increase as Np concentration
increased, which may have been caused by oversaturated solutions or sorption co-
precipitation mechanisms. All our sorption experiments included control samples
(which involved contacting the Np solutions used with the container walls in the
absence of a sorbing solid phase), and none of them showed evidence of Np
precipitation or adsorption onto container walls. However, we should also consider the
work of the LBL solubility group (Task 1±3.4.1.3), which suggests dat the solubility
ofNpin UE-25p#l at25?Cand pH of 85 is 7x104 M. Since Np solubilitydecreases
with increasing pH, it is possible that the Np concentrations in UE-25p #1 at a pH of
8.7-94 exceeded the Np solubility LimiL To address this problem, the next set of
sorption experiments will be perforned inside a glove box at a pH 8S. which will be
achieved by introducing CO2 into the water.

Our next priority is to gther information on the sorption of U and Pu onto the minerals
available in tuffs. To this end, the research group at Stanford University has already
prepared albite and quartz for U sorption experiments.
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Table L Properties of Minerals and Tuffs

Solid XRD Surface Size, S% FeO
Area, nm Fe2i3
ml

calcite, synthetic no ipwUrities 0.09 39 _

calcite no impuities 0.1 86
quartz no impities 0.18 200 0.02

<001
clinovtilolite no ipurities 16. 6.8 0.14 0.16

hmatite, synthetic no ipurities 9.1 1.2 99.6 <0.01
04-270 feldspar - 65% 75-500

Topopah Spring triymite - 25%
cristobalite - 7%
henatitc- 1% _

04-275 feldspar - 61% 43 75-S00 1.2 0W02
Tqmopah Spring tridymite - 24%

cristobalite- 11%
.__________ hematite -1%

04-1506 cinoptilolite - 64% 75-500
CalicoHills opal-Cr -16%

mordenite - 7%
qua-r-S%

feldspar -4%
04-1530 dinoptilolit -55% 43 75-500 0.53 <0.01

Calico Hills Opal-Cr - 16%
mordenite- 12%

quartz- 7%
feldspar - 7%

Minrals and tuffs have negative sface charges in 1-13 and UE-25p#l waers
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Table IL Results of Batch Sorpdon Experiments ofNp In J-13 Water

Initial Np Concentraion
= 7 x 10 -7M

Initial Np Concezmalion
= 1.3 x 10 6M

Solid 20°C 60°C 90C 20°C 60°C WC

calcite, ynthetic 5x O' 3x 101 3x 101 2x 101 x 10

calcite 9x 10' 3 x 10 I x 101 6x 10 1 9 x 10 3 x 100

quatz 0 4 101 3x 100 0 0 =

clinootilolite 3 x 100 4x 10° 3 x 100 41 100 S x O 2 x 100

hematite, 2s 103 2x 103 3x 103 2x 103
synthetic

G4-270 I x 100 I x 100 I , 100 I x 100 9 x 10-1 2x 1'0

04-1506 3 x 10° 3x 10° 4x UP 4x 100 6x 100

No loss of Np due to adsorption to walls of contain=s or precipitation
pH of J-13 after sorption at 20 a 6C is 8A -8.6
pH of -13 after sorption at 90°C is 8A - 9

Predwisafo atbiomnrefiminar dat-do not refence 21



April 1993

Table UL Results ofNp Batch Sorption Experiments at 20C

Kd (mlh/) Kd (mlg)
J-13 UE-25p1#

Irnital Np Concentration (M) Intial Np Concentration (M)Solid

7x107 13 x10' 2x10 6x107 3x104 2x10s

calcite, S 101 3 x 101 S x IO
sy nthe tic .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

calcite 9 101 6x10 6x 102

quarm 0 0 __ _ 0 _ _ _ _ _ _

quarz 3x10° ___ _ 4 101

clinoptiloliute 3 x1O 4 x 10° 2x, 10° I 10° __ 2x 10°

hematite, 2 103 2 x 10 3 x 102 2xl13 9110U

04-270 x I x 10° _ I x 10° 3 x ___

G4-275 = = I x ___=_ 5_x 101

G41506 3x 100 4x. ___= I 100 3x 101

04-1530 = = 2x 100 = ==

pH of UE-25 p1l after sorption at 20°C is 8.7 -9.0
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Planned Activitles

Problem Areas

Milestone Progress

Pubications

Continue work in all areas discussed above.

None

3218
30 September 1993
Effects of Water-Rock Ratios on Sorption Coefficients

3345
30 June 1993
Neptunium Sorption onto Feldspar

3346
30 September 1993
Sorption as a Function of Tenperature

P. S. Z. Rogers and A. Meijer
Dependence of Radonucld Sorption on Sample Grindng, Surface Area, and Water
Composition (3009)
Conference paper, 1993 International High-level Waste Management Conference
Published
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WBS 1.2.3A.1.2.3 Sorption Models

OberIVe l he objective of is ta is so provide sorption models for elements of interest to
predict radioncdide movements fim t repository to the accessible envirnment

Activities and
Accomplishments

P. Rogers prsented a ta entited"Dependence of Radionuclide SopXion on Sample
Grinding, Surface Area, and Water Composition" at the 1993 IHLRWM Conference
26-30 April.

P. Rogers and S. Chipera of Task 12.3.2.1 conpleted extensive tchnical corections to
a draft of a Los Alamos report entitled "Evaluation of Sample Prparation Methods and
Pr-Treanment Conditions for Batch Sorption Studies."

Planned Activities

Problem Areas

Milestone Progress

As soon as sample separation by D. Broxtn and staff is completed, we will use the
AFM to examine fte surfaces of hematite crystals seprated frn Topopah Spring tuff
for the presence of naural surface coatings.

None

3347
30 September 1993
AFM naysis of Hea e and Goetaite

Publications None
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WBS 1.2.3A.1.22 Biological Sorption and Transport

Objectlve The purp seof iis 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 ae of special interest.

Activities and
Accomplishments

Work continued on the first set of sterile control studies, and the second set is almost
complete. The first set of studies clearly demonstrated that aseptic cordiions could be
maitined in vadose-zone columns for a extended period of time.

Work continued at UC Berkeley on microbial mineral dissolution. We reported earlier
that microorgaismns promoted mineal dissolution under oxidizing conditions. We are
now conducting a series of experiments to describe tie mechanisms used by
microorganisms o dissolve iron from a series of minerals.

A paper by L Hersman entied Preliminary Evidence of a Siderphore Plutonium
Complex" was published in the Proceedings of the Sciendfic Basisfor Nuckar Waste
Management XVI.

Planned Activities Continue crushed-tuff column studies at Los Alamos. Columns will be inoated with
a pure culture of mic n and the column conditions will be adjusted so that
the population of the microorganisms can be controlled.

Continue mineral dissolution experiments at UC Berkeley. Microbial growth will be
measured as a function of iron (ferric chloride) concer n. These results will allow
us to determine the amount of iron being solubilized from hematite, goethite, etc.

Problem Areas

Milestone Progress

None
a.

3080
30 September 1992
Report on Chelation; Retitled Preliminarj Evidence of a Siderphore Plutonim
Conmpe
Completed; approved by YMPO on 18 April 1991.

3092
30 September 1992
Report on ColloidalAgglomeration
Draft completed. Milestone completion delayed until lO decides on suitable
publication vehicle. (Probably will be published as an LAMS port)

3176
30 September 1992
Procedurefor Determination of Formation Constants
Completed; submitted to QA project leader 26 February 1993.
(Does not equire DOE review.)

3177
30 September 1992
Procedurefor Determination ofEffects on Colloidal Agglomeration
Completed; submitted to QA project ka
(Does not require DOE review.)
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Publications L E. Hesman, P. D. Palmer, ad D. E. Hobart
Preliinary Evidence of a Siderphore Plutonium Compkx
Conference proceedings, Proceedings of the Fall Meeting of the Materials Research
Societ
Publshedl

L Hers n
Report on Coioidal Agglomeration
IA-series repAL
In pvpart.
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WBS 12.3A.1.3

ObIctYie

Activtlies and
AccomplIshments

Radionucilde Retardation by Precipitation Processes

The objective of the solubility determination task is to deternine the solubilities and
speciaion of imporant waste elements under conditions chaacteristic of the repository
and along flow paths fiwm the repository into the accessible environment.

Speclation. Previous studies of the NpO2 moiety in carbnate have covered only
sporadic regions of the logfcarbonate] vs. pH Predominance diagram at oom
temperature. From observation of systematic changes m conditions, several of these
studies (often using disaate techniques such as solvent extraction or Uv(Vis
spectroscopy) can be linked together to form a more coherent understanding of the
system. We have previously reported our results from systematic pH changes, and we
have now obtained results fron conventional Uv/Vis absorption on the NpO2
speciation vs systematic bicarbonate concentration change. Two species have been
observed for 0.04 mM Np solutions at pH=.47+0.05 and (bi)carbonate concentrations
from 1.0 to 0.1 M, with characteristic peaks at 996 nm (high bicarbonate
concentations) and 988 nm (lower bicarbonate concentrations). We used sodium
perchlorate as a non-coodinating ion source to keep the ionic stength constant during
tiese experiments, but overtones from C10 4 (and HCO) masked some of this data,
and we have subsequently switched to NaCI to keep ionic strength constant. Prvious
studies have found that a- does not coordinate Np 2+ strongly, and the similarity
between the results using C1 4- and C- ve those results and imply that conpetition
to NpOCOO coordination from Cl' is not significant Furthemor, to minimize the
HCO3' overtones, care must be taken to re-run the baseline with exactly the same
HCO3- as will be used in the NpO2+ solution. Extensions to lower HCOC-
concentations are planned, and this infonnation will then serve as a starting point for
tenerat-dependent Uv/Vis experiments and parallel NMR studies.

Work on Carbon-13 NMR experiments on U(VI) and Np(V) carbonates continued.
Preparative work on ultra-bigh-purity Neptmium-237 stock solution was completed
and shipped to L Triay for sorption experiments. Thernodynamic binding constants and
stability of U(VI) in carbonate solution as measured by Carbon-13 and Oxygen-17
NMR compares favorably to those reported in the NEA database, illustrating the utility
of NMR as a species-specific probe for solution studies. We have initiated a stability
constant study for Np(V) using Carbon-13 and Oxygen-17 NMR for comparison with
ongoing WV-NIR solution studies.

Solubility. Pu undersaturatio experiments at pH 8.5 in UE-25p #I were ompleted
following the oxidation state determinations on the supernatant. For the oversatumon
experiments, following approximately 300 days of equilibration time, tie predoninant
Pu species in solution at all pH values was PuO2

2+, which was also the case for the
undersaturation experiments. he Eh measurements, which were perfonned
concurrently with the oxidation-state distribution deem in Indicated that the
value was the same within experimental co for both under and oversatmaton at each
pH. The Pu solids isolated from the undersaturation experiments are being dried for
subsequent XRD analysis.

Staff continued to address reviewer's comments on Milestone Report 3329, and this
will be completed next month. A new report summarizing the uhea
experiments using Np, Pu, and Am in UE-25p #I at 60C was begun.
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Activities and
Accomplishments
(cont.)

C. Carnahan of LBL prepred a report describing the calculated solubility and
speciatio of NpOz+ in UE-2Sp#1 water under the same conditions used to determine
solubility. Carnahan indicated that tbere was good agreenent between calculated and
measured values, with a slight adjustment of existing xrmodynamic constants. It was
determined that tiese adjustments ar meaningful and consistent with our
understanding of actinide speciation.

K. Roberts presented a talk entitled "Radionuclide Solubz and Speciation Studies for
tie Yucca Mountain Site Characterization Project at the 1NHLWM Conference in
Las Vegas, NV.

Regarding the LBL QA effort, four DP Action Request forms for detailed technica
procedures are being submitted. Staff continued to submit hstorical scientific records
(1986-1989) to the Los Alamos RPC. Approximately 3000 pages remain to be
submitted. Technical dat summaries for Milestone Reports 3010 and 3329 were
wefiC&

Planned Activities

Problem Areas

D. Ciark, D. Moxdjs, IL Nitsche, and D. Tait will participate in the upconing Coloid
Workshop in Santa Fe, NM. Monis will prsent a paper entitled "Review of Formation
of Radiocolloids" and will serve as the moderator for tie session "Potential Sources of
Colloids at Yucca Mountain." Nitsche will serve as an expet panelist during this
session.

None

Milestone Progres 3031
30 September 1992

10 Acie(IV) and Actinide( V) Carbonate Speciation Studies by NMR and PAS
Spectroscopies
Submitted to TO.

3329
30 September 1992
Measured Solubilities and Speciationsfrom Oversaturation Experiments of Neptunium,
Plutonium, and Americium in UE-25p #1 Well Waterfrom the Yucca Mountain Region
Technical review conpleted; viwer comments returned to LIBL

3330
30January 1993
Evaluation of Akernaive Detecdon Schemes in Photoacoustic Spectroscopy
Submitted to WO.

3344
30September 1993
Report on Comparison of Solubilities ofNp. Am. and Pu Between J-13 and
UE-25p #1 Waers
On schedule.

3350
30 September 1993
PAS Analysis of Pu(IV) Carbonate Systems
On schedule.

3351
30 September 1993
NMR Analysis of Np(V) and Pu(IV) Carbonate Systems
On schedule.
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Milestone Progress
(cont.)

Publicatlons

3363
30 April 1993
Radonucid Solubiliy and Speciadon Sadsfor the Yucca Mountain Site
Characterization Project
Completed.

D. L Clark, D. E. Hobart, P. D. Pal , J. C. Sullivan, and B. E. Stout
Carbon -13 NMR Characterizationof PltonyVI) Aqueous Carbonate Complexes
Journal article, Journal of the American Chemical Society
In prep titon.

D. L Clark, C D. Tait, D. E. Morris, D. E. Hobart, S. A. Ekberg, and P. D. Palmer
Actmde(IV) and Actinid(W) Carbonate Speciation Studes by NMR and PAS
Spectroscopies (3031)
LA-series report
Submitted Io TPO.

D. L Clark, J. 0. Watkin, D. E. Morris, and J. M. Berg
Molecular Modesfor Actihide Speciation
LA-series report
In preration.

H. Nitsche, R. C Gatti, E. M Slandifer, S. C Lee A. Miller, T. Prussin,
R. S. Deinhammer, H. Maurcr, K Becraft, S. Leurg, and S. A. Carpenter
Measured Solubilities and Speciations ofNeptunium, Plutonium, and Americium in a

ypical Ground-water (J-13)from the Yucca Mountain Reion (3010)
LA-series report
In press. (LA 12562 MS)

H. Nitsche, et at.
Radionuclde Solubilty and Speciation Stuiesfor the Yucca A tain Site
Characterization Project
Conference paper, 1993 International High-Level Waste Management Coferesce
(3363)
Publishe

C. D. Tait, D. E. Morris, J. Berg and W. H. Woodruff -
Evaluation of Akernative Detection Schemes in Photoacoustic Spectroscopy
Journal article, Analytical Chemistry or Reviews ofScent Instrumentation (3330)
Inprxpartion.

C. D. Tait, S. A. Ekberg, P. D. Palr, nd D. E. Morris
Plutonium (IV) Carbonate Speciation Changes
Jounal article, Inorganic Chemistry (3350)
In internal review.
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WBS 12.3.4.1.A Radlonuciide Retardation by Dispersive, Diffusive, and
Advective Processes

Objective The objectives of this task arm to determine he rate of radionuclide movement along the
potential flow paths to the accessible environment and to examine the effect of
diffusion, adsorption, dispersion, anion exclusion, sorpticn 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 perform
assessment

Activities and We continued to satdy the transport of Np hrough Yucca Mountain tuffs under
Accomplishments advective and diffusive conditions. This month, using J-13 and UE-25p #1 water, we

determined the hydrologic parameters for crushed- and solid-tuff columns made with
tff frn 04-270 and 04-1S06 and began eluting Np through the J-13 columns.

Diffusion experiments using solid-tuff wafers were also complaed. We suspended a
tuff wafer in a Np solution prepared with UE-25p #1 water and removed small aliquots
(0.1 g) from the solution phase to determine the Np concentration as a function of time.
Tbese cxperments aow the study of kinetics of sorption onto solid tuff and address
the issue of crushed vs. solid tuff for Kd determinations. The dimensions of thr wafers
used are given in Table I; the relative Np concentation remaining in solution as a
function of time may be seen in Figure 1. The equilibrium Np concentration remaining
in solution after 180 hours was used to calculate the Np Kd (Table 1).

Table L Description of Taff Wafers

Taff G4-270 G4-1S32
Diameter (mm) 13A 12.8
Length (mm) 6.1 6.1
Np Solution Added (g) 40. 40.
Kd (m~ 4 5

These results indicate that the kinetics of Np sorption are very fast, which is an
important finding because the use of Kds in performance assessment calculations
implies inantaneous sorption (as seems to be the case for Np). To improve counting
statistcs and decrease te scatter in Fig= 1, future wafer experiments will be
performed using higher concentrations of Np.

A paper by L Tray et al. entitled 'Transport of Np through Yucca Mountain TufE" was
published in the Proceedings of the Scetc Basisfor Nuckar Wase Management

Mv.

L Tflay presented two tks, "Diffusion of Sorbing and Nonsorbing Radionuclides in
Tuff and Nptumim Retardation with Tuffs and "Ground-waters from Yucca
Mountain," at te 1993 IHLRWM Confernce. Both papers were published in the
conference proceedings.
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Planned Activties

Problem Areas

Milesone Progres

Work in all the above mentioned ueas wm continue.

None

3040
30 January 1993
Kinedics of Sorption on Columns of Pure Minerals
Completed an 30 October 1992; published in 1993 IHLR WM C oference Proceedings.

3044
30October 1993
Measurement of Unsatrted ydrlwic Conductivity in Yucca Mountain Tae
Completed as Level IV Milestone in 1992; W requested that it be published, and a
TP review was initiated

3065
Techniques to Study Difuson In Saturated Tlfs
30 October 1992
Completed on 30 October 1992; published in 1993 IHLWMC Proceedings.

3348
30 September 1993
Colloid Workshop Report

3349
30 September 1993
Summa y Report on Np Tnsort through Yucca Mountain Twif
On schedule.

PublIcations A. Mijer
Far-Field Transport of Carbon Dioxide: Retardation Mechams and Possible
Validation Experiments
Conference paper, Focus '93 Site Characterization and Validation
Submitted to TPO.

J.Cones
Measurement of Unsaturated Hydraulic Conductivity in Yucca Mountain Tif (3044)
Conference paper, Focus '93 Site Characterizaton and Validation
In tectndcal review.

L R Triay, K. H. Birdsell, A. J. Mitchel . and M. A. Ott
Diffusion of Sorbig and Nonsorbing Radionuclides in TiCT3065)
Conference paper, 1993 International High-level Waste Management Conference
Publishe

L R. Triay, . A. Ot, A. J. Michell and C. M. Overly
Transport of Np through Yucca Mountain Trfs
Conference paper, Proceedings of thefall meeting of the Materials Research Society.
November30 - December 4,1992.
Published

L R Tay, B. A. Robinson, R. M. apez A. J. Mitchelland C K Oveiy
Neptunum Retardation uith Tffs and Ground-watersfrom Yucca Mountain (3040)
Conferece paper. 1993 International High-level Waste Management Conference
Published.
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WBS 1.2.3A.1.5.1

Objective

Activitles and
Accomplishments

Retardation Sensitivity Analysis

Ihe objecives of this task ae to construct a geochemical/gephysical model of Yucca
Mountain and to use this model to examine the physical and chemical controls on
radionuclide transport along flow pafts to the assessable environment

PhyslcaVChemical Processes Affecting Transport Staff consulted with H. Tease of
the Los Alamos Hydrodynamic Applicadons Group about the subroutine to generate
meshes, and he determined that some reworking was necessary. We now can
effectively deal with pinch-out zones and fairly radical grid changes.

FractureMatrix coupling. S. Kelkar has made significant progress on facume-flow
calculations. He is attempting to coordinate his theoretical work with laboratory studies
to obtain informadon on relative permeability of fractures. The laboratory studies will
probably be conducted at UC Berkeley.

BPgin calculations for Na tianspot Perform near-field double peneability
calculations to test die performance of various thermal load designs.

Planned Activities

Build grids for isothermal infiltration and transport calculations.

Problem Areas None

Milestone Program 3052
30January 1993
Baseline Documentation for TRACRN
Received conditional certificadon; documentation is available frxn the Los Alamos
software manager.
Completed.

3355
30 September 1993
Interim report- Update of GeophysicallGeochenical Models

Publications K. Birdsell, K. Eggerl, and B. Travis
Three-Dimensional Simulations of Radionuclide Transport at Yucca Mountain
Journal aricle, Radoactwe Waste Management and the Nuclear Fuel Cyck - Special
Lame on the Yucca Mountain Project
Approved by YMPO.
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WBS 1.2.3.4.1.5.2 Demonstration of Applicability of Laboratory Data

Objective Ih purpose of ftis study is to design and condua experiments to evaluate the
applicabilit of habatay data and to test models used in the radionuclide transport
prgam to determine far field radionuclide tanspot Both intenmediae and field-scale
experments and naural analogs will be assessed for their potenal to p ide the
required dam

Accomplishments

Publications

Internal Pograns A eport for e quarter ending 31 March wras ppre It
appears in the Appendix to this monthly eport

None
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WBS 1.2.5Z2 Site Characterization Program

Objective The purpoe of is task is to coordinate t regulatory Project rquirements wihin the
Los Alamos programmatic structure. Te focus of tfis coordination effort is on the
integration of tie technical wok wiin the regulatory franeworL

Managment and Staff responded to comments cm the Cal cte-Sica Topial Report. Staff began
Integration preparing for the June NRC technical exchange on the draft Volcadm Staw Report.

Study Plans Water Movement Test, RI (83.1±2.2). Review comments on Rev. I of the Study
Plan were received from the YMPO in May 1992; they were addressed and returned to
YMO in December 1992. This study plan was approved an 10 February 1993 by te
DOE. The Phase I Review by the NRC was completed an 8 April 1993.

Diffusion Test in the Exploratory Studies Facility, R0 (83..225). In
April 1992, this study plan was accepted by DOE. In June 1992 it was submitted to the
NRC for review.

Testing of the C.Hole Sites With Reactive Tracers, R0 (83.1.23.7). In Febuary
1990, DOE/HQ issued fte study plan (8.3.12.3.1) as a controlled docunent; it was den
sent to the NRC for comments. Tbe Los Alamos study plan (83.123.1.7) was
approved. Staff reviewed NRC comments an the USGS study plan related to the first
six C-wells activities and notified the DOE that they agreed with Ill NRC comments.

Ground Water Chemistry Modeling, R0 (83.13.1.1). This study plan was returned
in May 1992 from YMPO review; comments ae now being addressd

Mineralogy, Petrology, and Chemistry of Transport Pathways, R0 (83.1311).
In January 1992, we submitted revised NRC comments to T. BjestedL In August
1992, YMPO requested that we word process the changes to be hoporated in the
revision. That revision is in progress and staff is also responding to review comments
from the State of Nevada received in January 1993.

History of Mineralogy and Geochemical Alteration at Yucca Mountain, R0
(83.13±2). The YPO approved the study plan on 18 December 1991 and submitted
it to the NRC on 31 January 1992. No furer action has been required

Natural Analog Hydrothermal System In Tuff (83.133.1). This is an out-year
activity.

Kinetics and Thermodynamics of Mineral Evolution and Conceptual Modd of
Mineral Evolution, RO (83.13.3.2; 83.1333). No progress duing te cording
priod because of funding.

Sorption Studies and Sorption Modeling, RC (83.13.4.1; 83.L3A3). A new draft
of the study plan combining Studies 8.3.1.3A.I and 8.3.1.3A.3 was submitted to
YMFO for review in October 1992. Review comments were rturnod to Los Alamos in
February 1993; these comments are being incorporated in the study plan.
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Study Plans BlWogial Sorption and Transport, RO (8.3.13.2). A revision addressing the
(cont.) Exploratory Shaft Design was submited in Stember 1992. The study plan was

approved by YNTO on 25 November 1992.

Dissolved Specks Concentration Limits, and Coilold Formation and Stability, RO
(83135.1; 83.133J2). Al YMPO comments an the study plan were rolved by the
pincipal investigator in September 1992. Rev. 0 was submitted to YwO for comment
resoludon, verification, and approval on 9 October 1992.

Dynamic Transport Column Experiments, RC (83.13.61). Al YMPO comments
on the study plan were resolved by the principal investigator in September 1992.
This study plan was revised, incorporating YMO and DOE review comments. It was
returned to YMPO in March 1993.

Diffusion, RO (8313.62). All YMPO comments on the study plan were resolved by
te principal investigator h September 1992. The study plan was revised in response to
YMPO comments and returnod to YMPO in November 1992.

Retardation Sensitivity Analysis, RO (83.1.37.1). This study plan was approved by
the DOE and sent to the NRC for review in July 1992.

Demonstration of the Applicability of Laboratory Data to Repository Transport
Calculations, RD (83.13.7.2). This study plan is deferd because no funds were
allocated.

Gaseous Radionuclide Transport Calculations and Measurements, (83.13!8.1).
This study plan is deferred because no funds were allocated.

Probability of Magmatic Disruption of the Repository, RO (83.1.8.1.1). A detailed
technical review was completed in July 1992 by the NRC. In August 1992, a one-day
video confeence was held with the NRC to discuss their technical review comments.
In response to tise comments, this study plan was revised and submitted to YMPO for
review in February 1993. t was accepted and sent to the NRC in March 1993 for
review.

Physical Processes of Magmatism and the Effects on the Repository, RO
(83.181.2). A draft study plan was submitted to DOE for review in October 1992.
The review comments we returned in January 1993 for comment resolution. Tehe
comments arm being addressed.

Characterization f Volcank Features, RO (53.1.85.1). Tlhis study plan was
accepted by NRC on 4 September 1990. A mn revision was added in March 1993;
this revision does not require a review by YMPO and the DOE.
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WBS 125.3Z5 Technical Database Input

Objective The objective of this task is to coordinate input of technical data to the Prject
Technical Database (1DB) and the Automatic Technical Data Tracking System
(ATDT).

Activities and Resolved backlog issues on die followig items previously submiuted to both e
Accompflshments SEPDB and de records center

* Lcated the DINs for eport LA-1 1497-MS. submitted to and accepted by SEPDB
10131/89 (lAOOOOOOoOO18.001. TDIF #300491) and for report LA-I 1787-MS.
submitted to and accepted by SEPDB 3131/92 (LAOOOOOOOO002001, TDIF
#200185). Sent the appropriate information on iese ems to the YMP TDB and
ATDT managers.

* Entered information on report LA-10927-MS, submitted to and accepted by the
SEPDB on S /87, into the ATDT (LA00000.0039.O1, TDIF #301155).
Relayed the appropriate information on this item to the YMP TDB and ATDT
managers and initiated records package.

* Entered report LA-10188-MS, submitted to and accepted by te SEPDB on
103190, into the ATDT (AODOODD000038.O01. TDIF #301149). Relayed the
appropriate information on this item to the YMP TDB and ATDT managers and
initiated records package.

Worked with ATDT manager to resolve differences an TDIF forms (#300807 and
#300933) and the information that was previously entered into the ATDT for
LA000000000026, which was a submission to the TDB on LANL Rock Varish
Calibration wor.

Entered information into ATDT and completed TDIF forms on several other res.
This was dme to create data trackig numbers (lTNs) so that work at other
laboatoies being entered into the ATDT could identify these data, when appropriate,
as being used to generate new developed data. These included:

* LA-10667-MS, which was given DTN LAOOOOOOJO04.001 and TDIF #301230.
* LA-88440-MSwhich was given DiN LAODOOOOO 41.001 andTDIF#301231.
* LA-9328-MS, which was given DIN LA000000000037.001 and TDIF #301242.
* A-10960-MS, which was given DiNLAOOO00042.001 and iDIF#3D1243

Planned Activitles Continue review of files to resolve inconsistencies and bring records upto date.

Continue to determine if technical data needs to be logged into ATDT for current wark
on zoolites, saturated flid flow, and other ongoing work of various PIls.

Problem Areas None
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WBS 1.2.5.4.6

Objective

Acthivtles and
Accomplishments

Development and Validatlon of Flow and Transport Models

Md g estis cesary to assess performance at Yua Mountain. This ts will
condct an experiment in a caisson failhy to provide a baseline of confidence in
models for rnspx

Te loweboundary-condition device was installed, and staff has almost completed
connecting it to the manifold of the 264 porous cups. Fabriation of the hollow-fiber
solution samplers was cwnpleted.

E. Springer presented a talk eatited esting Models of Flow and Trnsport in
Unsaturated PForous MdiaW at e 1993 IHLRWM Conference; th paper was
published in the conference poceedings.

Planned Activities

Problem Areas

Milestone Progress

Fill the caisson and install sampling equipment.

Staff must revise and resubmit the special work permit for filling the caisson with sand.

3357
30 September 1993
Caisson E 1 eriments to Test Flow and Transport Models

3368
30 April 1993
Tesing models offlow and tranport in wnsatratedporous media
Completed.

Publications E. P. Springer, M.D. Siegel, P. L HqpiHns, and R. 1. Glass
Testing models cfflow and traport An aturatedporous media
Conference paper, 1993 High-Level Radioactive Waste Management Corference
Publishrd

,
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WBS 1.2.5A.7

Objective

Actilvitles and
Accomplishments

Planned Actlviles

Problem Areas

Milestone Progress

Publicatlons

Supporting Calculations for Postclosure
Performance Analyses

lhis tas* will provide documentation and msults of calculations used In anlyses of
postclosure performance that supports design of reposity, seals, and waste package
and perforn calculations of postclosure perfornance needed to support activities
carried out under other performance assessnent WBS elements.

Using a two-dimensional grid, we made some initial calculations, which were based on
Covela data and canister beating loads developed by SNL. The m was on a section
across the mountain.

Caoons provided by D. Vaniman suggest that infiltation and bulk permeability in
Solitario Canyon may be important for the thernal repository issue

No planned activities reported

None

4004
30 September 1993
Swnmary Report on Thermal Repository Calidations

None
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WBS 1.2.6

Objective

Activities and
Accomplishments

Exploratory Studies Facillity

These Exploratory Studies Facility (ESF) as addres the issues ad Infrmation
needs associated with te ES-basd of Yuca Mountain to determine
the suitability of permanently isolating high-lel ucle wase fm biosphere in a
geologic otoy.,

Staff completed the following lest planning and job packges: Geologic Mapping,
Construction Monitoring, and Perched Water for the ESF north-portal staer tunnel.
Staff began planning for the LLNL largock test site selection at Fran Ridge for this
test is underway.

Planned Activitles

Publications

Staff continued to support issues that relate to tracers. fluids, and materials CIM at
Yucca Mountain, with emphasis an FY 1993 and north-portal starter tunnel
requirenents. Staff continued to develop Los Alamos TFM databae and to support
1FM evaluations for waste isolation impact and test interference analyses.

Staff participated in weekly Field EngineeringtPAJQA meetings and supportd M&O-
led effort on establishingfrevising termal goals for the repository.

The Monthly Progress Report for April on ESF esting activities was prepared and
appears m the Appendix to this document.

Staff will continue to focus on consolidating ESF thermal and mechanilesting and
work with the M&O to develop mechanil mining techniques for the main test aea of
the ESF. Staff will work toward cosolidating ESF thermal tests and developing an
integrated network Staff will continue to support Director of ED&D in he aea of ESF
testing in particular, testing for WBS 12.2 and 1.2A., and construction monitoring
testing. A meeting is scheduled for 3 May between ED&D and the U.S. Bureau of
Mines to discuss to develop data acquisition system.

N. Elkins
Prioridzation of ESF Testing and Integration with Design and Construction
Conference paper, 1993 International High-Level Radioactive Waste Management
Coference
Published.

Problem Areas.

H.Kalia
Control of Tracers, Fluids, and Materialsfor the Yucca Mountain Site Characterization
Project
Conference paper, 1993 International High-Level Radioactive Waste Management
Cotference
Published.

None
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WBS 12.6.8.4

Obkective

Activities and
Accomplishments

Planned Actlivties

Publications

Problem Areas

Integrated Data System

The integrated data system (IDS) supports the Exploratory Studies Facility M tes
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
(rs) in acOqiring high-quality lest data in a niform, controlled fashion and to transfer
those data to the Prs organizations for data management and analysis.

IDS design and development work ccmtinued on schedule. The M&O completed an
Engineering Plan for IDS, which was reviewed by Los Alamos and released by M&O
following ED&D signature. Staff visited Waste Isolation Pilot Plant (WIPI) at
Carlsbad, NM, to become familiar with their data management system.

Staff met with repestatives of the Denver bnch of the U.S. Bureau of Mines to
discuss IDS conepts developed by this branch for the mining mdustry.

Staff rquested that the M&O brief ED&D on the currnt status of IDS design.

Staff will continue to provide oversight of design and development of the IDS by M&O
and develop an IDS technical requirements document.

Staff will revise IDS Functional Requirments Document developed by LoS Alamos.
A meeting with MDS users and M&O will be scheduled in late May or early lame to
discuss specific requirements of each user. Staff will continue to review design
documents as they are developed by the M&O.

H. Kalia
Acquisition of Test Datafrom the Erploratory Studies Facilityfor the YuccaUounWin
Site Characterizaton Project
Conference paper, Second International Syqosium on Mine Mechanization and
Automation
Approved by YMPO.

None
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WBS 1.2.9.12

Objective

Activities and
Accomplishments

Technical Project Office Management

The obecve of this tas is to manage the Los Alamos Yucca Mountain Project Site
Charocteiaon Program.

Management staff attended the April meeting of the Technical Advisory Group and
reviewed die FY94 Annual Plan.

Managemnt staff hosted a visitor fom the Swedish Embassy.

The TPO attended the 1993 IHUAWM Conference (2629 April) and the Internatioal
Programs meeting- both were held in Las Vegas. NV.

The lPO presented an overview of he Laboratory at the Las Vegas OCRWM
Fdlowship meeting and conducted inteviews with students.

The TPO presented an overview of Yucca Mountain Project to staff members from the
Accelerator Technology Division at Los Alamos.

The TPO hosted an internal ES&H assessment of the progwn office space and held
monthly ES&H meeting with key ES&H staff; actions for items to be brought up at
DOE safety meetngs were identified. A overview of Volcanism trenching operations
by the Los Alamos independent safety officer was presented.

,-

i
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WBS 1.2.9.2.2 Project Control

OblIve

Activitles and
AccomplIshments

The objective of this task is to support nager's efforts in planning, scheduling,
and controlling the technical work tahisk will develop, Implement, and maintain
computerized cost, schedule, and technical milestone databases ad develop strategies
to meet management information requirements.

D. Holmes and K Njegomir attended a one-week session of the Washington University
Master's in Project Management program.

Staff continued to modify and debug software used for downloading information. This
system has been tailored to match elements of cost in PACS Participant Workstation.

PACS status was submitted to the YMPO on 13 April.

Planned ActVItles
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Download software to be used in the June status rport. At that time furthererfinements
to the Los Alamos internal estimating and cost-perfAomue eporting methods will be
implemented.

DOE/AL will conduct a Budget Book validation on the Los Alamos FY 1995 budget
submission on 2 June.

Problem Areas None
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WBS 1.2.112J315

Objective

Program
Development
(WBS 12.112)

Quality Assurance Program Development, Verification, and
Engineering

Tb Quality Assurance (QA) Program supports Los Mamos Yucca Mountain Site
Characterization Project paricipants and ensures that their efforts provide data and
evidence admissible for the repository-licensing process.

Staff submitted a revised Detailed Transition Plan (R3) and Impact Analysis (R2) o
YMO. We anticipate completion of activities for implementation of the new QAMD
by August; our major emphasis is revising the procedures. We ar also looking at a
mor efficient method of displaying our organization chart. A quarterly Q meeting was
held. The issues discussed included obtaining accession numbers and accessing the
RIS.

PersonneL R. Moty's position description was changed to Information Services
Specialist, reporting to the ACPL M. Robinson's position description was changed to
Database Administration Specialist, reporting to the software coordinator.
M. Clevenger was appointed to the position of Deputy QAPL, reporting to the QAPL;
Clevenger also will serve as DR Coordinator and EES- 13 QAL

Travel. S. Bolivar, P. Gillespie and D. Williams attended various sessions of the 1993
IHLRWM Coference S. Bolivar and J. Day attended fte Project Quality Assurance
Committee meeting; C. Chavez and L Sanders attended a records coordinator meetnt:
C. Mechels and L Sanders attended a Information Resouxes Management Council
quarterly meeting. All meetings were held in Las Vegas. C. Mechels also attended a
Software Advisory Group function in Denver.

Procedure Revisions. Twenty-two procedures are currently being revised, and an
additional seven are in formal review. Two procedures have been completed and await
entry into the RTN system. Two technical detailed procedures (Ds) were issued:
LANL-INC-DP-92, RI, "Sample Leaching to Extract Soluble Chloride and Bromide";
and LANL-INC-DP-9S. Rl, "Preparation of Samples for Chloide-36 Analysis."

Traning. S. Bolivar attended die third session of a video conference training course
on radioactive waste management. Training requirements for the new class on records
management class were discussed at length; a pilot training class will be held 12 May.
R. Morley and Mi Robinson attended VAX classes in San Diego. . Day and S. Bolivar
received QARD training.

Audits and Surveys
(WBS 12.11.3 )

Quality Engineering
(IBS 12.115 )

Planned Activities

Problem Areas

The audit plans for EES-l and EES-5 were approve The EES-I audit was completed;
three deficiency Wports were issued. Audit report LANL-AR-93-01 (W) was
approved and issued. The quarterly trend report was completed and distributed.

Tbe six softwa procedures were reduced to four; these four ae now being edited. The
Software Quality Assurance Manual will become a guideline document. The Software
Management Status Report was issued; a part of a continuous quality improvement
(CQI) exercise, this quarterly document was reformatted, which resulted in a substantial
reduction in size.

The pilot training class for QP-17.6 will be reviewed. The manority of efforts will be
directed at revising procedures to satisfy the new QARD. Corectivc actions on stop
work order SWO-03 will continue. The audit of EES-5 activities will be conducted.
Compilation of the 1992 Quality Assurance Status Report will continue. Training files
for active personnel will be entered into the new database.

None
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Publicatlons S. Bolivar and J. Day
The Quao Assrance Liasor-Combired Technca and Quoaiy Asrane Sport
Confence absrac
Approved by YO.
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WBS 1.2.12.2
1.2.12.5
1.2.13

Objective

Activities and
Accomplishments

Local Records Center OperatlonslRecords Management and
Document Control

The objective of hi task is to saty t records management requirements of the
YW and NQA-I.

Staff attended a record coordinators meeting and a record council meeting in Las
Vegas, Nevada, on 26 April

Eighty-four records and/or record packages were received by the RPC;
twelve of thes were rejected and returned to their originators for coarecions

Eighty-two records and/or record pakages were submitted to the CRF. The CRF
rejected one recod package.

Planned Activities

Problem Areas

No planned activities repotted

None
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WBS 1.2.152

ObjecIve

Acivtlies and
Accomplishments

Planned Actilvties

Problem Areas

Administrative Support

The objective of this ask is to provide administrative upport for Group EES-13 and
the YMP.

S. Klein, Los Alamos edltor, reviewed aid edited re technical information products
(TIPS); following TPO review and appoval, she forwarded the TlPs to YMPO. She
also prepared YMP weekly reports each week and monthly highlights for ApriL All
reports were tnansmitted to the M&O and YWO.

The editor completed the fist draft of the Febry/arh YMP Monthly Activity
Report.

The editor transitted comments an the 8d YU? Pgress Report to the M&O.

S. Klein attended the IHLRWM Conference in Las Vegas, NV.

Tbe TIP database was revised, incorporating management suggestions.

Continue work in all areas discussed above.

None

: . I
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WBS 1.2.15.3

ObjectIve

Activties and
Accomnilahments

TraIning

Thc objective of this task is to fill the aining requirements of the Yucca Moumtain
Poject and maintain appopriate rining rords.

The training database pogam is stll undergoing fsting.

S. Bolivar, E. Cole, and C. Chavez met with A. Anthony to review a class fcr QP 17.6
that Anthony is developing.

Training records for two Los Alamos divisions, Earth and Environment Sciences and
Isotope and Nuclear Chemistry, were forwarded to C. Chavez for review. She will be
responsible for maintaining all taing records and cnsuring duL age of these
records.

QP 2.13, RO, Personnel Selection and Training Needs Assessment," is in internal
review.

Planned Activities

Problem Areas

No planned activities roted.

None
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Preliminary Description of Fracture-lining Minerals in Drill Core UE25 UZ-16

Barbara Carlos, EES-1

Introduction

The purpose of this preliminary report is to make general information on the
distribution of fracture-coating minerals in UE25 UZ-16 available as soon as
possible to other investigators on the Yucca Mountain Site Characterization
Project. X-ray Diffraction and electron nicrobeam analyses have not yet been
performed on samples from this core, and some of the mineral identifications in
this report are subject to change upon further analysis. The report is intended
for guidance to other investigators in selecting intervals that they may be
interested in studying. A more complete report will be published when XRD
and microbeam analyses of representative samples have been completed, and
data will be submitted to the SEPDB at that time.

At Yucca Mountain, there is a general correlation between fracture coatings and
stratigraphy. This also appears to be true in UE25 UZ-16. Therefore the
following discussion is organized by stratigraphic unit.

Tiva Canyon Member

The drill core intersected the Tiva Canyon Member at 39.7 ft in a zone of
flattened lithophysae. Fractures and breaks in the core from 39.7 to
approximately 62 ft depth are coated with tridymite and abundant calcite and
opal. Fine-grained white material is believed to be day.
Starting at about 62 ft, manganese spots coat 5-10 % of fracture surfaces to about
80 ft depth. SiO 2 with no visible crystal morphology partially coats some
fractures with manganese. Calcite is abundant, generally coating 100% of the
surface (or sealing the fracture) where it occurs. Fine grained white material in
this interval is probably clay, but may be crushed calcite in some cases.
Below about 92 ft depth, examination of the core in short-wave UV indicates
frequent opal, although it is not always obvious without UV. From 92 to about
140 ft, small crystals that cannot be identified, but may be prismatic zeolites or
tridymite, partially coat some fractures. Calcite is abundant, still coating 100% of
the fracture surface where it occurs. Two generations of calcite may be present.
A few fractures between 107 and 110 ft have up to 15 % Mn spots (under calcite
on one fracture).
Below 140 ft calcite and opal cement fractures, some of which include brecciated
matrix. A trace of fine-grained white coating at about 154 ft may be mordenite
or day.
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From 154 ft, through a bedded interval, to 229 ft (in the upper Topopah Spring
Member), the tuff is non- or partially-welded and contains no coated fractures.

Topopah Spring Menber

Calcite and/or opal are the most abundant fracture coatings from the top of the
densely welded quartz latite in the Topopah Spring Member to about 300 ft. The
deepest opal in this interval (identified by UV response) is at 332 ft. Below 272 ft
small vapor phase crystals of tridymite (gray in hand sample) become
increasingly abundant. The gray appearance is probably caused by very small
hematite blades intergrown with the tridymite and in the matrix just below it.
Calcite is common over tridymite in lithophysal cavities and fractures to about
547 ft depth (approximately the base of the upper lithophysal zone). Euhedral
quartz is present, but not common, in the lithophysal cavities and fractures.
Within the lithophysal zone, from about 472-502 ft, some fractures have a 40-
100% coating of prismatic crystals that are probably zeolites (heulandite or
stellerite). Crusts of fine-grained white material coating 5-20% of the fracture
surfaces at 362 ft and 472 ft are probably mordenite.

Below the upper lithophysal zone, from about 548-60, ft the dominant coatings
are manganese-oxide spots and dendrites and prismatic crystals that are
probably zeolites (stellerite or heulandite). Fine-.grained white coatings may be
mordenite or clay. Coverage by the different coatings varies, but Mn-oxides
commonly are 5-15%, though they may get as high as 60% (551-553 ft). Prismatic
crystals locally coat 100% of a fracture surface, but the distribution may vary
over the length of a singe fracture, averaging 20-40% at the top of the interval,
increasing to 100% with depth. Fine-grained white crusts are on only a few
fractures and generally cover less than 5% of the surface. Lithophysal fractures
(quartz or tridymite coatings and bleached" margins along the fractures) cut the
core at 560,590, and 644-645 ft. Prismatic crystals are visible over the tridymite
when the fractures are open. From 680-746 ft. prismatic crystals and manganese
oxide spots both diminish in abundance to 5-10% surface coverage on fractures
in which they occur.

Tridymite and hematite coat lithophysal breaks in the core (indicating proximity
to the lower lithophysal zone) below about 729 ft, and occur in lithophysal
cavities from about 746 to about 937 ft. Prismatic crystals, probably zeolites, coat
non-lithophysal fractures (usually 100%) and sometimes overlie tridymite on
lithophysal fractures. A few fractures below 905 ft have sparse(<5%) Mn spots,
mostly under prismatic crystals. The fine-grained white coating on some
fractures below 914 ft is probably mordenite. Calcite occurs over prismatic
crystals on a fracture at about 924 ft. Probable mordenite overlies the prismatic
crystals on one side of the fracture. Calcite overlies tridymite in an intersecting
fracture.
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Below about 937 ft, prismatic crystals are often large enough to be visually
identified as stellerite. Sparse spots of manganese-oxide underlie prismatic
crystals on some fractures. A fine-grained white coating, probably mordenite,
occurs with and over the stellerite (stellerite 100%, mordenite 5-20%). These two
zeolite minerals cement occasional brecciated fractures from about 942-1000 ft.
In a few fractures below 981 ft, calcite coats prismatic crystals. From about 1065-
1085 ft stellerite occurs with euhedral quartz. Spots of manganese oxide cover
up to 30% of some fracture surfaces.

Between the lower extent of lithophysal cavities and breaks (about 1085 ft), and
the basal vitrophyre, fracture coatings include stellerite and quartz, stellerite and
possible mordenite over Mn spots, prismatic minerals that could be stellerite or
heulandite, and sealed lithophysal coatings. Calcite occurs over stellerite and
m6rdenite at about 1110 ft.

Fracture-coatings in the vitrophyre are fine-grained white to blue-white with
desiccation cracks, and manganese-oxide dendrites. Based on previous analyses
of other drill cores, the fine-grained white material is most likely to be smectite
+/- a zeolite. Fine-grained blue-white material seen in this interval is similar to
opal CT identified in previous drill cores. A fracture at 1114 ft contains crystals
(unidentified) over probable quartz. Calcite cements a brecciated fracture from
1154-1157 ft (probably with opal-CT under the calcite).

There are few coated fractures in the Topopah Spring Member below the
vitrophyre. The most likely minerals under the calcite in the fractureat 1183 ft
are clinoptilolite and mordenite. From 1201-1202 ft the thin white coatings are
probably mordenite.

Tuff of Calico Hills

Most of the coated fractures near the top of the tuff of Calico Hills contain thin
coats of fine-grained white material, probably mordenite. Analyses of other drill
core suggests that minor amounts of clinoptilolite may be present, but cannot be
visually identified. Planar fractures at 1220,1243, and 1248 ft have a red-brown
stain that probably contains hematite, and possibly quartz. Manganese appears
to be present on the slickensided fracture at 1220 ft. From 1255-1315 ft, fractures
are less abundant, and no coatings (other than drilling debris) were identified.
Fractures from about 1319 to 1353 ft contain fine-grained, often satiny coatings,
probably mordenite.
From 1353 to 1546 ft there are very few fractures not marked as being man-
made, and almost all of the unmarked ones have no coating. A fracture at 1458
ft is mostly closed and probably contains mordenite.
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Crater Flat Tuff

No coated fractures were observed in the Crater Flat Tuff above 1546 ft. From
1546 to about 1609 ft, fractures are not abundant, but all appear to contain Mn-
oxides +/- hematite. The Mn-oxides often appear to be diffused into the matrix
adjacent to (mostly closed) fractures and appear as staining rather than coatings.
Fractures are often hairline and are traceable by their black discoloration and
small air gaps. Fractures with continuous Mn-oxide coatings (rather than
staining and patches) were identified in rubble at 1579 ft. and from 1602-1608 ft,
where the fracture also contains hematite and white crystals that may be quartz
pseudomorphs of tridymite.
From 1609-1622 ft much of the core had already been removed from the box as
natural state samples, as about 1608 is the depth where water was first observed
in the hole. Fractures on core remaining in the box had no coatings. Closed
hairline fractures at 1622 and 1626 ft contain Mn-oxides and hematite. The next
coated fracture in the core box is a calcite-coated vertical fracture intersected by
the edge of the core from 1639-1641 ft. From 1646-1655 ft, fractures contain Mn-
oxides and probable mordenite. The fracture from about 1649-1650 is 0.5-2.0
mm wide and contains fragments of matrix cemented by manganese oxides
which are intergrown with ground matrix or silica. From 1655-1668 ft breaks in
the core have no coatings other than drilling debris. From 1668 ft to TD (1686.2
ft) the tuff is non-welded, mostly unbroken, and has no fracture coatings.
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DATE April 1 1993L~~~~jJkflJ1M 0 IN REPLY REFER TO INC-93-257

Los Alamos National Laboratory MAIL STOP J514
Los Alamnos, New Mexico 87545 TELEPHONE 6674845

Isotope and Nuclear Chemistry Division

APR 1 993

Robert A. Levich
Project Director, DOE/AECL SA2
Department of Energy
Yucca Mountain Site Characterization Project Office
P.O. Box 986608
Las Vegas, NV 89193-8608

Dear Robert:

Subject: Report for Quarter Ending 03/31/93 of Cigar Lake-Analogue Study-
Actinide and Fission Product Geochemistry Task of DOE/AECL
Subsidiary Agreement Number 2

Current status and accomplishments: This report includes results of an integrated effort of Los
Alamos National Laboratory personnel Ernest Bryant, David Curtis, Paul Dixon, June Fabryka-
Martin, Richard Perrin, and Don Rokop, Carol Bruton at Lawrence Livermore National
Laboratory, and Jan Cramer and his colleagues of AECL Research.

Groundwater Movement and Mass Transport at the Cigar Lake Ore Body

* Stable isotopes of noble gases, produced by nuclear reactions in uranium ore have the
potential to provide information about groundwater residence times in uraniferous rock,
and indicate water movement and mass transport away fron such rock. Calculations
indicate that krypton isotopes will probably not be useful for groundwater dating and
tracing. However, ratios of 1 36XeJ13 0Xc, 134Xe/130 Xe, 132Xe/Xe, and 2 tNe/ 2 0 Ne may
be good qualitative indicators of groundwater residence times in the ore body. This work
is not specifically identified as a milestone in the workplan.

* Analyses were started to determine noble gas isotope abundances in groundwater from the
environs of the Cigar Lake ore body. This work is not specifically identified as a
milestone in the workplan.

* LANL personnel are working with Jack Cornet at Chalk River to measure and interpret
36C1CI ratios with respect to radionuclide retention and transport at Cigar Lake.
Calculated evaluations of pre-bomb atmospheric 3 6C1C suggest that measured values of
this ratio in groundwater samples fom weds 239H and 71A reflect recent meteoric
recharge with no significant postnuclear-testing chloride.

An Equal Opponunlly Employer/Operated b the University of California
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Robert A. Levich -2- April 1. 1993

* Results of 129I measurements in Cigar Lake groundwater were obtained from the Nuclear
Structure Research Laboratory at the University of Rochester. Results show the smallest
concentration in water upgradient from the ore zone (well 139 AL), the largest
concentrations in samples from within the zone (wells 79BL and 220AL), and intermediate
concentration in water upgradient from the ore (219BL). Preliminary interpretation
suggests that 1291 is preferentially released relative to uranium from host minerals. It
appears that measured concentrations represent release of a small fraction of 1291 produced
in uranium minerals. We are presently unable to determine if the release was the result of
natural processes, or drilling. This represents partial completion of milestone 6.

Radionuclide Retention in Spent Fuel Analogues - Uranium Minerals

We continue to work on the determination of 99Tc and 239Pu abundances in samples from Cigar
Lake core 220 to understand processes of radionuclide release and retention from their uranium
host minerals.

* 239Pu has been measured in CS-604 and CS-615. Measured concentrations are much
greater than predicted in these samples by the nucldar reaction model. Inconsistencies
between multiple analyses on the same sample indicate a problem with the analytical
procedure. Analysis of blanks does not indicate the presence of plutonium contamination.
One.of several possible explanations for the result is that processes in the Cigar Lake ore
have enriched plutonium in these samples in the last hundred thousand years. Additional
measurements and considerations of the nuclear process models will be required to verify
and understand these results. This represents partial completion of milestone 6.

* 99Tc has been measured in CS-620B, CS-604, and CS-609. Preliminary interpretations
indicate that 99Tc has not been fractionated from uranium in CS-620B, or CS-604.
Surprisingly CS-609 contains a large excess of the radioactive fission product. One
interpretation of this result suggests that processes active in the ore body in the last million
years have resulted in preferential accumulation of technetium relative to uranium. Data
will have to be carefully evaluated before the meaning of this result is understood. This
represents partial completion of milestone 6.

Geochemical Modeling

* A letter report has been prepared describing geochemical controls on U concentrations in
Cigar Lake groundwater. nterpretations of geochemical models suggest that U-silicates
may be important controls on aqueous concentrations of U in a Si-rich environment such
as that at Cigar Lake.

Status of Milestones and Problems

* A report titled Geochemistry of 239Pu. 1291, 99Tc, and 36CI was submitted to the Australian
Nuclear Science and Technology Organization for publication in the final report of the
Alligator Rives Analogue Project. This report represents the completion of milestone 9.
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Robert A. Levich -3- April 1. 1993

* The development of reliable procedures for measuring abundances of 99Tc and 239Pu in
uraniferous rock continues to be a problem. Although we report preliminary results for
these radionuclides, the analytical procedures are not reliable at this time, and the results
of these efforts should be viewed with caution until they can be confirmed by more
reliable procedures. It is likely that these difficulties will result in a delay in meeting
milestone 15.

Programnatic Activities

* Bob Levich, the project manager, was briefed on program efforts at LANL on March 11.

-. David Curtis provided an overview of Natural Analogue Project work to individuals
attending the Yucca Mountain Project performance assessment information exchange at
LANL on March 17.

Shy SIB
David B. Curtis

DBC:jh

cy: Jan Cramer, AECL Whiteshell Laboratory
Carol Bruton, Lawrence Livermore Laboratory
Henry Shaw, Lawrence Radiation Laboratory
Julie Canepa, LANL YMP Project Office, MS J521.
Ernest Bryant, INC-6, MS J514
Paul Dixon, LANL, INC-6, MS J514
June Fabryka-Martin, LANL, INC-9, MS 3514
Dick Perrn, INC-6, MS J514
Don Rokop, INC-6, MS 3514
INC-6 File
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May 17, 1993
702/794-7095
K/S 527

TO: J. Dyer, DOE/YKPO
W. Simecka, DOE/YMPO

FROM: R. Oliver, LANL 

SUBJECT: EXPLORATORY TUDIES-FACILITY TESTING ACTIVITIES - APRIL
1993 - MONTHLY PROGRESS REPORT

GENERAL EXPLORATORY STUDIES FACILITY (ESP) ACTIVITIES

SITE CONSTRUCTION

Job Package (JP) 92-20 ESF North Portal Pad and Facilities

Construction of the ESF Starter Tunnel commenced on April 8,
1993, with a small '"trim" blast to square up the face at the box
cut. The first blast for the 12 ft by 13 ft center crown drift
occurred on April 13, 1993. A total of 9 (6 ft), 1 (4,ft), and 2
trim blasts occurred during this month. The face of the center
crown drift is at construction station (CS) 0+65 using Reynolds
Electrical and Engineering Company, Inc. (REECo) stationing.

Underground work ceased for three shifts between April 29 and 30,
1993, awaiting resolution of concerns about ground movement.
Survey of known photogratmetry targets showed no ground movement
and REECo returned to work.

TEST PROGRAM

Final planning records for the first three EF Site Characteriza-
tion Plan Test activities to be deployed in the North Ramp
Starter Tunnel were completed and controlled April 2, 1993 (See
Table ). The general strategy for test planning and implementa-
tion is a function of starter tunnel construction progress, the
tests, and associated records as illustrated by Attachment 1. A
general ESF Test Event schedule is provided as Attachment 2.
Geologic napping and construction monitoring activities are
proceeding as planned, no perched water was identified during the
period. Progress by test is provided as appendices to this
monthly progress report.
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TABLE I
ESF Testing Field Activities
North RamP Starter Tunnel

SrPROGM

Rock Characterisdc
Program

Geohydrology
Program

Thermal and
Mechanical Rodc
properties Program

STUDY NAME SmE

NUMU

TEST'NAME wmTOUD

haracterizadon of the Structural
Features in the Site Area

Oaracterization of YM Pezwlation in
the Unsaturated-Zone ESF
Investigation

In Situ Design Verifation

83.1422 Underground
Geologic
Mapping

83.1224 Perched
Water Testing
in the ESF

TPP
92-10

1W
92-11

JP 92-20A 4/Z/93

JP 92-20B 4/2/93

JP 92-20D 4/2/93

4/s93

4/8/93

4/18/938.3.1.S.8 Construction lPP
Monitoriag T-93-2

Geohydrology
Program

Water Movement Tests, Rev. 0 83.1±2 Consolidated TPP
Water Movement Tests, Rev. I Sampling 92-14
Oaracterization or the Percolation in 83.12± 3
the Unsaturated-Zone Surface-Based
Study

JP 92-20C ' Planned
S/10/93

1!Pding

Geochemastry
Program

History of Mineralogk and
Geochemical Alteration of YM

83.1322 Consolidated TPP JP 92-20C Planned
Sampling 92-14 5/10(93

Pending

ENVIRONMENTAL, SAFETY, AND HEALTH (ES&H) ACTIVITIES

No unusual ES&H testing activities occurred during the period.

TRACERS, FLUIDS, AND MATERIALS TFM)

Approximately 18,000 gallons of water with lithium-bromide tracer
was reported used during the period by the constructor. Explo-
sives and tunnel support materials were consumed and/or installed
during tunnel construction. No significant TF[ usage was report-
ed by test organizations during the period.
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TEST EXCLUSION AREAS AND TCO TURN OVER

Three samples were collected by the geologic mapping investiga-
tors during the period and numerous mapping targets were 'set,
surveyed, and recorded.

None are considered permanent testing exclusion areas.

Nine test releases to construction were submitted for geologic
mapping activities in conjunction with starter tunnel construc-
tion during the period (Attachment 3).

A release to construction letter was submitted to Engineering and
Development Division to release the north ramp portal and high-
wall box cut to construction (Attachment 4).

zest Specific ESF Activities

Appendix I - Underground Geologic Mapping (JP 92-20A)
Appendix II - Perched Water (JP 92-20B)
Appendix III - Construction Monitoring (JP 92-20D)

Attachments

RDO:smw23

Cy w/o attachment 3 and 4:
D. Williams, DOE/YMPO, MS 523
D. Harrison, DOE/YMPO, MS 523
A. Girdley, DOE/YMPO, MS 717
R. Crawley, DOE/YMPO, MS 523
K. Skipper, DOE/YMPO, MS 523
E. Petrie, DOE/YMPO, MS 523
V. Iorii, DOE/YMPO, MS 523
R. Bullock, RSN, MS 403
B. Gardella, REECo, MS 408
R. McDonald, CRWMS/M&O, MS 423
L. Hayes, USGS, Denver, CO
D. Edwards, USGS/LV, MS 509
L. Shephard, SNL, Dept. 6302, Albuquerque, NM
D. Kessel, SNL/LV, MS 509
W. Clarke, LLNL, Livermore, CA
J. Blink, LLNL/LV, MS 527
J. Canepa, LANL, EES-13, MS J521
A. Mitchell, LANL, INC-9, MS J514
K. Dye, LANL/NTS, MS 735
R. Kovach, LANL/NTS, MS 735
N. Elkins, LANL,.EES-13/LV, MS 527
D. Boak, LANL, EES-13/LV, MS 527
D. Weaver, LANL, EES-13/LV, MS 527
D. Rashid, LANL, EES-13/LV, MS 527
EES-13/LV, LANL, MS 527
CRMO, LANL, S A150
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JEST SPECIFIC ESF ACTIVITIES

UNDERGROUND GEOLOGIC APPING (JP 92-20A)

PROGRESS - MILESTONES AND DELIVERABLES

The geologic mapping data collection and observation ativity
started with starter tunnel construction.

6U2UARY OF FIELD ACTIVITIES

The US Bureau of Reclamation commenced mapping the back of the
center crown drift of the ESF starter tunnel. Characterization
comprised of placing photogrammetry targets every 4 ft taking
photos, sketching (or Mapping) the ground conditions, and survey-
ing (as building the photogrammetry targets) in three dimensions.
Construction procedures consist of REECo blasting, barring down
loose rock, installing rockbolts and wire mesh, cleaning the
area, and then mapping. Because of ground conditions, REECo has
shotcreted after characterization was complete. No area was
covered with shotcrete prior to sketching (or mapping) and photos
taken. The attached drawing titled "Crown Drift Geologic Mapping
Illustration" is included and indicates sequence of mapping.
During the characterization, if an area-was unique, samples were
taken. This occurred three times. Two samples were taken between
CS 0+00 and CS 0+12, and a third sample was taken at CS 0+31.

DATA FLOW INFORMATION

Geologic mapping data was recorded in a scientific notebook.
Test-related photo and survey mission data is being submitted to
the Job Package record file and the Principal Investigators
(PIs).

COST & SCHEDULE SUMMARY

See illustrations for detailed cost and schedule information.
The costs and progress on this activity are within the scope set
by JP 92-20A.
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Geologic Mapping (TPP 92-IOIJP 92.20A)
Field Activity Working Schedule

LANL ESF Test Coordination Office
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NORTH PORTAL AND CROWN DRIFT
GEOLOGIC MAPPING ILLUSTRATION
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PERCHED WATER JP 92-20B)

PROGRESS - MILESTONES AND DELIVERABLES

The perched water data collection activity was ready to commence
with starter tunnel construction.

SUMMARY OF FIELD ACTImTIES

No water or samples were collected during the period. Equipment
to collect samples, if identified, is on station.

DATA FLOW INFORMATION

Perched water sample data and observations will be recorded in a
scientific notebook if encountered.

COST & SCHEDULE SUMHARY

See illustration for detailed cost and schedule information. The
costs and progress on this activity are within the scope set by
JP 92-20B.
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Perched Water (TPP 92.11/JP 92.208)
Field Activity Working Schedule

LANL ESF Test CoordInation Ofice
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CONSTRUCTION MONITORING (JP 92-20D)

PROGRESS - MILESTONES AND DELIVERABLES

The construction monitoring data collection and observation
activity began with starter tunnel construction.

SUMMARY OF FIELD ACTIVITIES

The PIs have been monitoring the blasting activity and provided
REECo with peak particle velocity information. REECo fired a
small charge to square up the face in preparation of tunneling.
The geophones for this charge were located at GM #1 and GM #2
(see attached sketch for all geophone locations). Calculations
indicated that GM #2 was too far away from the blast and relocat-
ed to GM #3. Stations GM 1 and GM #3 were used for blasts to CS
0+24 after that GM #3 and GM #4 were used to CS 0+60 and finally
GM 4 and GM 5 were used to CS 0+64.

DATA FLOW INFORMATION

Construction monitoring data was recorded in a scientific note-
book. Test related photo and survey mission data is being
submitted to the job package record file and the PIs.

COST & SCHEDULE SUMMARY

See illustrations for detailed cost and schedule information. The
costs and progress on this activity are within the scope set by
JP 92-20D.
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Construction Monitoring (TPP 93-2/JP 92.20D)
Fleld Activity Working Schedule

LANL ESF Test Coordination Office
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ESF Working Test Schedule
Planning and Field Activities
LANL ESF Test Coordinstlon Office
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