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| YUCCA MOUNTAIN SITE CHARAC‘I‘ERIZATION PROJECT
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S Monthly Activity Report
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Oljective The objective of this task is to integrate systems with the Geologic Repository Program, to

describe the Yucca Mountain Site Chancterization Project Mined Geologic Disposal
System, and to evaluate the performance of the natural, engincered barmier, and total systems
for mecling repgulatory standards,

Technical Data (WBS 1.2.1.3.5)

T

A'cli.\'illes aﬁd e T osafr submixtd a combined Paramicter Normalization List to G. Heitland of SAIC,
Accomphshments L . : : :

L ’.u LT T ) ’

Plnnncd Actl\'illes L Enter data inl‘onnallon for Activities 8.3.1.8.1.3 2, 83.13.,6.1.1, and 8.3.1.3.2.13. into the

'Automﬂcd chhmcal Dau Trackmg Syslcm

dﬁm»ﬁ\"t*'“‘ﬁ?’ﬁ s

o Enlcr data for Acuvmcs 8.3 1 8. 1.3 2, 8.3 1 3 6.1.1, and 8.3 13. 2 1.3 into the Technical Data
Basc - .. Soas

Work on chhmcal Data Basc panmclcr screens..

a .F'nalxzc QP 83, “Transfer of Date.”.

s WTAY SALL LA

.'Acllvihu and ’

‘"chcompllshments ;':"on 7 Miyto dISCUSS the calsson cxpenmcn! the commmcc agrccd that the only issue that

. may dclay the’ experiment is the grammg of a NEPA ‘categorical exclusion, which must bc
et ".'fapproved by DOE Albuquerjue Operations Office. Filling activities can begin after the
S NEPA documcmauon bas been ob!amcd Otbcr issues mscd at thc mcctmg will be included -

At}

DOE OCRWM and M&O pctsonncl toured lhc caisson cxpcnmcnt on 28 May. szuors '
ar . tourcd the' ca:ssom. and a presentaion on the ob;ccuvcs, cqunpmcnl. and experimental
: _ pmccdur: was madc :

Continued on next page
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I’lanncd Acll\ikics

SN s e

':'-I_fulyl'iczillops.

.'A mcclmg was hcld wub Sandla Natxonal L-\bomory {SNL) personnel on 29 May to

discuss caisson progress. A final design of the lower-boundary condition and a schedule 1o
complete preliminary characterization were reviewed.

Prepare the caisson for mling.'

Rcvxsc SOP 2s dictated by review.

Write manuscnpl for special issue of Radioactive Waste Management.

E. P. Springer and M. D. Siegel

An Integrated Intermediate-Scale Caisson Expcrzmen: to Validate Models of .Flu:d Flow and
Contaminant Transport in the Unsaturated Zone

Journal article, Radioactive Waste Management and the Nuclear Fuel Cycle - Special issue

- onthe Yucca Maumam Pro;ect

In prcpanuon.

.,‘Pe_'rformhnce Assessment Célct:.latlo,riél'Suppért (WBS 1.2.1.4.7)

" Activitles and -

Accomplishments

;‘l’.lx::ﬁ.ncd /}cli;ﬁltﬁts .

'Suaff attended the Performance Assessment Flow and Transport Modeling Workshop on 5-6

May in Las Vegas, NV. G. Zyvoloski presented a talk entitled “Overview of Capabilities of

" FEHM,” and B. Travxs ptcscnlcd ] lalk entitled “Developnient of Improved Transport

Algonlbnm. o

Stafr ls using lhc Sandla Tbcmul/Mcchamcal model of Yucca Mountain to generate a three-
dimensional, finitc-clement mesh for studying transport of radionuclides in the saturated and
unsaturated zones. The dual porosity/dual permeability capability available in FEHMN will
be used 1o model transport through the matrix and fractures separately, These results will be
compared to results from anslogous calculations using the composite porosity model.

l‘nﬁm‘m'y Data=o Not ﬂrfrr(nrc
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-' 3 Mlmgemcnt akso organizcd | for OCRWM 2 fzcalmes tour of the Los A!amos YMP and '
£2 4 . geology field 1 lhrougb the Jcmcz Mounuins. ‘ - _
j" C A.M Simmons andJ A Cancpa L S o

. Recent Developments in the lmegra:cd A pproach Toward Characteristics of Radwnuchdc o
*:+ 'Transport, Yucca Mounsain, Nevada -~ . - :
‘, i Cnnfcr:ncc Papcn‘. Wam Managemcm '92 Symposmm. 2-6 March 1992

Slraiy

-

g 5, 99
0 Taww 21

oy

The goal of tb!s invcsllgallon ls fo provide coordlnallon for bus Akmos smfacc-bascd tcst i
p!anning paclugc dcvelopmcnt. TN ‘ LW g s

TCO siall fdcntll‘cd organization npr:scnm!vcs md madc asslgnmenu a mccllngs 0 o
inllmc the development of the Tnccu, Fluids..md Malcrhls (I'FM) progmam.. AT q R

--"-‘ -
‘1 a "‘c

- e npe N gt
Tm Plann!ng ‘and Job Packages wcrc lnmaxed for me ESF an Rldge plt mpplng lctlvlry.
_ whlch was used to xuppon the dcvclopmcnt of TFM dm bnsc nmegia. '
o N '1 w-* ".’,,j",,g* 1«,«,- ke .

=0 chenl umplc nqucs:s vme evaluated by the Smplc Ov:rvk\v Commlnce. Test Phunlng
" submissions were proposed for future ream-blt curing samples from neutron-access °. . -

" borcholes for the Water Movement Tracer Tests task, WBS 1.2.3.3,1,2.2. Criteria were
developcd by the pr!adpal investigator and lnformally :ubmlm:d lo Sxmp!c Mamgemcnt

R. Ollvcr mcndcd tbe Mny SOC mcc:!ng it tbe Smplc Mmgemmt Faclllly. Two USOS o
"~ specimen removal requests were spproved, and @ request by SAIC for Industclal bygiene
sampling was disapproved. The commitice supporied 8 srequirement fot input (mm pdndpal -
lnvmlgﬂou to DOE on lbc need for ml:lvlng core. :

rlamud Actlvmn Contlnucd‘wppon or l.os Ahmos lurfm-bmd me chmlcdmlon lalku wlthlu .'
g o Project program directives, - .
,, rmm'e'mf,«mu Nore . . . .

lilié;tbnu_ e Noae

i
i
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A Planned Activitles
Yroblem Areas

Milestone Progress

.

Tbc purpmc of lbxs acuvny is 1o define the important mineratogic and gcochcmnal

.- variables along fracture and rock-matrix transport pathways at Yucca Mountain, in support

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

, wasu:cmmpon bamcxs

We conlmucd to !cst the new INEL microdnfrraclomclcr

D. Busb :nd S. Cblpcn presented invited papers at a National Institute of Standards and
Technology symposium entitled “Accuracy in Powder Diflraction Analysis™ on 26-29 May
in Rockwllc, MD. Tbcy dcscnbcd quantitative x-ray diffraction analysis (XDR) work.

Studxcs of ca!cuc in fncturcs are bcing pursued to determine the role of young calcite

. deposits in defining unsaturated transport pathways and in potential co-precipitation
* interactions with transuranic waste. Electron microprobe and scanning electron microscope

{SEM) data were collected this month, The electron microprobe data supplement previous

“trace-clement data that indicated distinctive depositional environments for calcite above and

below the water table, with indications of a suuch more oxidizing enviconment abave the
water fable than below. Microprobe data for calclics below the water tadle reveal a much
higher Mn content compared to calcites of the unsaturated zone. SEM analyses arc being
used (o delimit the amount of dolomite intergrown with calcites below the water table
(dolomite docs not occur In fractures above the water table).

Milestone 3123, *Fracturc-lining Manganese Oxide Minerals in Silicic Tuff, Yucca
Mountain, Nevada,” by B. Carlos, S. Chipera, D. Bish, and S. Craven was submntitied to the
TPO.

A fracture mineralogy presentation was prepared for the Jolm.Gcochcmlslrynlydmlogy
Integration Mceting entitled “Fast Pathways: Definition and Detection”™ 1o be held in San
Dicgo, CA, on 9-11 June,

Work planned within the next few months Includes the following activities: (1) continue
analysis of fracture fillingy In the Paintbrush Tulf 1o detenmine mineral distribution and
factors controlling that distrihution and (2) continue analysis of calcites 1o undenstand
transport and precipitation mecbanisms,

Milestone 3120 Bas been delayed by about one month because of (1) reditection of a larger
part of the author’s effort inta calcite-silica studies under WBS 1.23.2.1.1.2 and

(2) expanslon of the scope of the milestone to include more data on calcites below the waler
table,

3120

30 June 1992

Calclte in the Upper Paimbrush Tuff

70% complete,

Delayed because author Is panticipating In Calcite-Silica Iasue Resolutions Repont.

Continued on next pige

Prekminary Dane=de Not Reference
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3130 :
17 August 1992 °;

- Fracwure M meralogy of the Pam:brush Tuff .

3137
30 September 199"

* Mineralogy of Calico Hills for Adit Development

95% complete.

D, E. Broxton

Chemical Changes Associated nuh Zeolisization on the Tuffaccous Beds of Calico Hills at
Yucca Mountain, Nevada

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

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

Submitted to TPO.

G. D. Guthrie, D. L. Bish, and B. T. Mossman

Quantitative Analysis of Zeolite-Bearing Dusts Using the Rictveld Method
Joumal anticle, Science

Submifted,

D. Vaniman, D. Bisb, D. Broxton, B. Carlos, S. Chlpera, and S. Levy

Minecralogy as a Factor in Radioactive Waste Transport Through Pyroclastic Rocks at
Yucca RMountain, Nevada

Joumal antlcle, Journal of Geophysical Research

Draft camplete; may be revised for a diffcrent journal,

Prefiminary Dare={0 Not Reference



.- May 1992

‘'WBS 1.2.3.2.1.1.2 Mineralogic and Geochemical Alteration

A :;'_:";:Objectivr

Activitles and
Accomplishiments

Planned Activities

Problem Areas

Milestone I'rogress

6

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

St fl panticipated in a Yucca Mountain site and facility tour of Los Alamos for DOE
OCRWM and M&O personnel.

D. Variman, S. Chipera, and D. Bish completed 3 paper on pedogenisis of siliccous
calcretes at Yucca Mountain, with a focus on Trench 14 data. The paper is now in internal
technical review and will be submitted to Scicnce.

Scanning Elcctron Microscope (SEM) imaging of zcolites and silica from breccia dikes and
needle-fiber calcite crystals in fossil roots supporicd the studies of hydrothennal alteration
and laminated calcretes.

S. Levy investigated ficld-scale evidence of former fluid flow at Harper Valley and Busted
Butte. She examined outcrops of the lowes Tiva Canyon memnber of the Paintbrush Tufl and
the undeslying bedded tufls for presence or absence of alicration related to cooling of the
Tiva Canyon wif and proximity 1o structural features that could bave influenced fluid
transport,

We will continuc analysis of samples from Trench 14 and other surface areas.

We will continue our SEM studics of samples from surface exposures of suspected
hydrothermal deposits and materials used for K/Ar analysis,

S. Levy will present a talk on the applicability of alicration history studies to the
identification and chamacterization of fluid “fast paths™ at the joint Geochemistry/Hydrology
Integration Mecling next nionth,

None

3138

30 Octaber 1992

Chemical Transport in Zeolitic Alicration
60% coniplete.

3

31 March 1992 (delayed due to panticipation in the lssue resolution process)
Laminated Zone in Trench 14

60% complete,

3142

31 July 1992 )
KIAr Dating of Clays and Zcolites

Revision in Internal technical review,

Continued on next page

FPeehiminary Data={)o Nt Reference
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T 3143

130 April 1992

_ .'_!,‘E,r];cruncnral Dclxydﬁmon of Vo!camc Glasses
: 'Submxttcd 1o TPO.

'3150-..~~‘

15 April 1993 )
Final Report on BcdrocL
24% complc(c. .

S. Levy and C. Nacscr
Bedrock Breccias Along Fault Zones near Yucca Mountain, Nevada
Chapter in USGS Bulletin on Yucca Mountain studies

_ln USGS cdntoml review,

D. Vamman. D. Bish, andS Chlpcu

Deliydration ar;d Relwdration of a Tuff Vitrophyre
Jourmnal anticle, Journal of Geophysical Rescarch
Submitted to TPO.

D. Vaniman, ct. al

Precipitation of Calcite, Dolomite, Sepiolite, and Silica [rom Evaporated Carbonate and
Tuffaccous Watcrs of Southern Nevada

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

G. WoldeGabricl, et, al.

Preliminary Assessment of Clinoptilolite KIAR Results from Yucca Mountain, Nevada: a
Potential High-Level Radioactive Waste Repository Site

Conference paper, Procecdings of the 7* Water-Rock Intcractions Symposium, July 1992
Approved by YMPO.

Preliminary Date=Do Not Reference
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' Actlvities and
", Accomplishments

The objccuvc of this activity is to producc a model for past and future mincral alieration in

-Yucca Mountain. The modecl is intended to explain the natural mineral evolution resulting
- from the transformanon of metastable mincral assemblages to more stable assemblages and
' thc effects of 2 repository emplacement.

“This activity has been deferred. -

FPreliminary Date—Do Not Reference
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W_BS 1.2.3.2.5 Postclosure Tectonics

6lﬂecli~'e'

Activitles and
Accomplishiments

.t

'roblem Arens

The objective of these volcanism studics is to determine the hazards of future voleanic
activities with respect 1o siting a high-level radioactive waste repository at Yucca Mountain,

We reccived review comments on Study Plan 8.3.1.8.1.2, “Physical Process of Magmatic
Activity and Effects on a Repository,” and made appropriate changes. It will be submitted
to the DOE shontly.

Calibration analyses of thermoluminescence (TL) age estimates for a sample suite from the
Snake River Plains were completed. The TL age estimates agree with calendar-corrected
14C and K-Ar age detenninations (within two sigma crror bars). This analyses gives us
increased conflidence in the reliability of TL ape estimates,

We developed 2 worksheet to reduce uranium-thorivm (U-Th) mass spectrometry data and
1o calculate and plot isochrons.

The review and comment resolution have been completed for the detailed technical
procedure (DP) for cosmogenic belium studies.

We received twelve analyses of the isotopic composition of Pb for samples from the basalt
of Crater Flat from the University of Colorado.

Staff attended the Los Alamos YMP orientation program.

Work In Progress. The first draft of the introductory chapter of the Issue Resolution
Report for volcanism was completed. The section on geologic setting of basaltic volcanism
in the Yucca Mountain region is approximately 70% complete.

We continued ficld work at Piaute Ridge and collected additional samples for palcomagnetic
studics and for evaluating hydrothermal alteration proximal to intrusions.

We revised the standard operating procedures (SOPs) for trenching of volcanic centers, and
they were reviewed by Los Alamos management,

We arc re-analyzing the sample collected below the QI, lava for TL age estimates. Thiny
samples were processed and submitted for major clement analysis by the XRF method.
Twelve samples were submitted for thin-sectioning as part of processing satples for K-Ar
age determinations, Thity-nine samples were processed for INAA.

Trenching will resume at the Lathrop Wells Center as soon as SOPs arc approved.

U-Th work has been delayed because of a restriction by Las Alamos on generation of
mixed wastes, which are generated in the chemical separations used to process samples for
U-Th disequilibrium age determinations.

The Issue Resolution Report will be completed in July, We have expanded the scope to
Include sections on basalt petrogenesis and magwma system dynamices. We need additional
staff to complete these sections and are waiting for hiring actions to be processcd,

. Continued on next page

Preliminary Data—)o Not Reference



“May 1992

Publications

10

':Mileslom: l‘r"ogrrss:

“Samples collected in March for TL age detenninations do not contain a sufficient quantity

of a finc-grained component (4-11 microns) for analysis. In order 10 process these samples
we will have 10 1est laboratory methods for TL age estimates of coarse-grained samples.

314

81la nuarv 1992 °
Effects o[ Magmatic Durupnon on tlxc Repository (Study Plan 8.3.1.8.1.2, R0)
Submiitted to TPO.

- 3034

30 September 1992

. Report on Magma System Dynamics .

3109
30 September 1992
Report of Subsurface Effects

3111 .
30 Scptember 1992
Preliminary Geologic Mapping of Voleanic Centers

3164
30 September 1992
Progress Report on Thermoluminescence

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

S. G. Wells, et al.

Muliiple Eruptive Events at Small Volume Basaltic Centers: Evidence From the Cima and
Crater Flat Voleanic Ficlds

Joumal anticle

In prepanation.

Freliminary Date=Do Not Reference



P TN T

e mmene

WBS 1.2.3.3.1.2.2

Ohjective

Activities and
Accotnplishments

Planned Activities

Problem Areas

Milestone Progress

May 1092
Water-Movement Tracer Tests

The objective of the water-novement tracer tests is ta obtain measurements of chlorine
isotope distributions 1o help quantify the percolation of precipitation in the unsaturated zone.

The subcontractor, Hydro Geo Chem, leached about 40 samples of cuttings and soil profiles
for CI/Br analysis.

Two detailed technical procedures (DPs) were revised following technical and QA reviews.
They are in the final approval process.

Review commients were received from the YMPO on the study plan. J. Fabryka-Mantin has
addressed approximately 90% of the 118 comments.

Comiplete additional DPs; process soil samples {or Ci/Br and chlorine-36/Cl natios; process

cuttings samples from ncutron-access borcholes; and collect additional soil samples from
Yucca Mauntin arca as opponunitics arise,

None

3191

Procedure for Chlorine-36 Analysis of Unsuaturated Zone Sumples
30 September 1992

85% complete.

Preliminary Data~Do Not Reference
11




C
T

May 1902 "

.

et

"WBS 1.2.3.3.1.25 Diffusion Tests In the ESF

Ofjective A The objective of this task is to determine én situ the extent to which the nonsorbing tracers
diffuse into the water-filled pares of the Topopah Spring welded unit.

Activitles and No significant activity in this study.
Accomplishments
. Milestone Progress No Level IT milestones are planned this fiscal year.

Preliminary Data~<)o Not Reference
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WBS 1.2.3.3.1.3.1 Site Saturated Zone Ground-Water Flow System

Oljective

Activities and
Accomplishments

Planned Activities

(Reactive Tracer Testing)

Experiments will be conducted at the C-\Well complex (holes UE2S ¢#1, UE-2S c#2, nd
UE-2S5 c#3) and other wells in the viclnity of Yucea Mountain using reactive tracen to
chamcterize retardation and tramapornt properties at a larger seale than currently used in
laboratory experiments,

SaNtware Certilleatlon, Review coments on the FEHMN application are curently being
addressed. The cdloals application has been centified fur use. Waork continued on the
GZSOLVE and genplat applications, but no new baselines have been completed.

Lithlum Rromide Studies. We evaluated the precision of our jon chramatograph for
measuring lithiumn jon concentration and found (1) a relative standard deviation of less than
1R for lithivm concentration of 10 ppra amd (2) 2 relative standard deviation of 3% for a

concentration of 0.1 ppm. These values are lower than the manufacturer’s specification for
the instrument.

We bepan our first set of lithium sorption and desorption experiments at 38°C, using a mtio
of 1 g mek to 1 mlJ-13 water at 10 different concentrations ranging {rom 0 to 2000 ppm
lithiui., At this time, we ate washing the rack samples with J-13 water until the fluid cones
1o equilibrium with the rock, When this phase is complete, lithivm bromide will be added to
the samples and sorption and desnrption will be measured.

Modeling. The FEHMN application is being used to petform non-quality-affecting analyses
of flow and transport in the saturated 7one. The results of the transport calculations (a
sensitivity analysis assessing the impact of matrix diffusion on radionuclide migration in the
saturated zone) will te reported in a paper by B. Rahinson.

To assess the amount of time requised for the fractures and matrix to come into pressurc
cquilibrivin during 2 well test, we arc using the dual-porosity feature of the model. Our
results will guide our design of field tests to ensure that the pressure in the fractures rcach
cquilibrivmn with Quid in the matrix before the tracer is injected.

Other. B. Newman and P. Reimus visited the Sample Management Facility to examine
C-Wells core for possible use in future labontary experiments.

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

other software into complianceé with the SQAP. This consists of compiling existing

documentation on these cades and writing new aaterial required by the SQAP where
necessary.,

Continue batch-somption cxperiments with lithiuin bromide.

Cantinue development of techniques for measuring the concentration of polystyrene
microspheres in solution,

Complete paper on a validation strategy for the matrix diffusion conceptual model.

Continue modeling studies using FEHMN to suppon the design of the field tests,

Continued on next page

Preliminsry Data—Do Not Reference
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Problem Arcas

Pulilication

Milestones

14

Because of the lack of stafT assigned to the SQAP activity, we are unable to complele the
SORBEQ certification effon or progress past the requircaients phase for FEHMN. We are
also concerned that the GZSOLVE cffont will be delayed once we submit the detailed
desipn haseline,

V. L. Polzes, E. H. Essinglon

The Use of Selectivity Cocfficients to Estimate Modified Langmuir Isotherm Parameters as a
Function of Experimental Conditions

Ruadivactive Waste Management and the Nuclear Fucl Cycle, Special issue on the Yucea
Mountain Project )

Journal anticle

In prepanation.

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

Thermodynamically Derived Relationships Berween the Modified Langmuir Isotherm and
Experimental Paramcters

Joumal anicle, Environmental Science and Technology

Undergoing revision.

B. A. Robinson

FRACNET—Fracture Network Model for Water Flow and Solute Transport
LA-series repont

In preparation.

B. A. Rohinson

SORBEQ—A One-Dimensional Model for Simulating Column Transport Experiments
LA-serics repornt
In preparation.

Y

B. A. Robinson

A Strategy for Validating a Conceptual Modcl for Radionuclide Migration in the Saturared
Zonc Benceath Yucca Mountain Radioactive Wuste Munagement and the Nuclear Fuel Cycle,
Special issue on the Yucea Mountain Project

Joumal anicle

In prepaation.

3188
30 September 1992
Documentation for SORBEQ

3194
30 September 1992 .
Baich Sorption Experiments with Lithium

T112
22 June 1992
Final Documentation for FEHAMN

3196
27 July 1992
FRACNET Documcntation

Preliminary Data—Do Not Reference
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May 1022

Groundwater Chemistry Model

The goal of this investigation is to provide conceptual and mathematical models of the
gmundwater chemistry at Yucea Mountiin, These maodels will explain the present
groundwater compasition in relation to interactions of minerals and groundwater and will be
used to predict groundwater contpositions as a result of anticipated and unanticipated
environments,

We continued developing the test matrix for geochemical model runs supporting most-active
groundwater determination. We plan to use different compositions of groundwater from
Yucca Mountain to simulate radionuclide dissolution and possible changes in water
composition.

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

We will begin resolving YMPO comments on the study plan.

We will continue USGS collaboration; however, delays in delivery of material and
cquipment for the USGS down-hole sampler could slow down testing of conceptual models
of groundwater chemistry at Yucca Mountain. We are considering measuring dissolved
gases from Yucca Mountain groundwaters for Eb using a gas chromatograph; work in this
area could begin this summer.

Continue support of QA efforts. Continue tracking IMOU mentioned abave.
None

3006
31 August 1992
Eh and pH Buffering Capucity

A5
30 September 1992
Letter Repon: Most-Active Groundwater Chemistry

M. Ebinger

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

Confercnce paper, Proceedings of the 7° Water-Rock Interactions Symposium, July 1992
Approved by YMPO,

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

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

Conlerence papet, Proceedings of the 7*° Water-Rock Interactions Symposium, July 1992
Approved by YMPO.

Preliminary Data—{1o Not Reference
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WBS 1.2.3.4.1.2.1/3 Batch-Sorption Studies and Sorption Models
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Publications

16

The ohjective of this task is to provige sorption coefficicnts for elements of interest to
predict radionuclide movements from the repository 10 the accessible environment.

M. Hawley presented a poster on the current status of our atomic-force microscopy (AFM)
and scanning-tunneling microscopy (STM) work to DOE OCRWM and M&O personne]
who toured Los Alamos. Of particular interest was a scries of photos and AFM scans of
devitrified tuff from Yucca Mountain taken at increasingly higher levels of magnification.
The devitrified ground mass appears almost featurcless under an optical microscope, but
microcrystalline structure on the 10°m scale is clear in low-resolution AFM images. High-
resolution AFM images show a complex structure of intergrown minerals within the
microcrystalline structure. These data 2re consistent with surface arca measurements,
indicating that the accessible surface arca of the tufl does not inctease substantially as the
sample is ground into finer and finer particles. In other words, the bigh surface arca of the
devitrified tufl is duc to the microcrystalline nature of the ground mass, and it can not be
increased by grinding unless the ground panicle size becomes less than one micrometer.

K. Kung has joined this task; be bas a strong background in sorption studies, particularly in
organic conpound sorption reactions,

Nnne

39
30 Septeber 1992
Vuriation of Water-Rock Ratio Sorption Cocfficicnts on Zeolitic Tuff

3212
30 September 1992
FProgress Report on Single Mineral Experiments

A. Mcijer

A Straregy for the Derivation and Use of Sorption Cocfficients in Performance Assessment
Caleulations for the Yuceca Mountain Site

Conference pruceedings, Procecdings of the DOEN ucca Mounzain Site Claracterizanon
Project Radionuclide Adsorption Workshop at Los Alumos National Laboratory Seprember
11:12, 1990.

In preas.
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May 1992

WBS 1.2.3.4.1.2.2 Biological Sorption and Transport

The purpose of this research is to detennine whether microbial activity can influence the
movement of plutonium in wil. Because fluids are used extensively in the exploration of
Jocations for a nuclear repository, those nucro-organisms capable of utilizing drilling fuids
as prowth sutsirates are of special interest.

Wark continued on the chancierization of the sideropbore(s) produced by microorganism
11c. In addition 10 the bioassay performed last moanth, work bas begun on detennining
microbial enhanced minerl dissolution, The purpose of this work is 1o gain a better
understanding of the metabalic activities of microorganisms in the subsurface environment,
as such activitics apply to radionuclide transport.

The number of microorganisms in J-13 well water was determined 10 be between 6.2 x 10
and 9.0 x 10’ microorganisms per milliliter of water, as detennined by the dilution pour
plate method.

Wark has continued on writing milestones 3080, *Report on Chelation,™ and 3092, “Report
on Colloidal Agglomention.”

L. Hersman antended the Annual Mecting of the Amencan Saocicty for Micsohiology in New
Otleans, LA, 26-30 May.

Continue plutonivin K, experimeants,
Continue colloidal agglomeration experiments.
None

3030

30 Septeanber 1992
Report on Chelation
In preparation,

a2

30 Sceptember 1992 )
Repart on Colloidal Agglomeration
In preparation,

3176

30 September 1992

Procedure for Determination of Formution Constants
In progress.

un

30 Seplember 1992

Procedure for Detcrmination of Effects on Colloidal Agglomeration
In preparation.

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

Preliminary Evidence of Sideraphore/Plutonium Complexation
Jounal atticle, Journal of Applicd and Environmental Microbiology
Resubmiitted,

Frehiminaey Data—={lo Now Relerence
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WBS 1.2.3.4.1.3

Objective

Activities and
Accomplishments

18

Radionuclide Retardation by Precipitation Processes

The objective of the solubility determination task is to detennine the solubilities and
speciation of important waste clements under conditions charcieristic of the repository and
along flow paths {rom the repository into the accessible environment.

We continued 10 revise the study plan in respanse to YMPO review. We have addressed
approximately balf of the 86 review comiments and expect 1o complete the revision by 15
August. ;

D. Clark, D. Morris, and D. Tait represented this task at an information exchange in Los
Alamos between the YMPO and the Swedish SKB on 26-27 May. Morris presented a bricf
overview of this task’s accomplishments since the last infonination exchange meeting in
November 1990 and explained some of H. Nitsche's solubility detenuinations in J-13 water,
Tait discussed receat progress with Pu(tV) speciation using photeacoustic spectrascopy
(PAS), and Clark presented recent results concemning the carbonate ligand exchange
processes for uranium, plutonivim, and amercium actinyl species.

Clark, Morris, and Tait presented three posters to DOE OCRWM and M&O personnel who
toured Los Alamos,

Speciation Studies. Work-up of the experimental PAS data for the Pu(1V) carbonate system
continucs in preparation for the milestone report due at the end of October. Data bave been
collected 2s a function of pH, carbonate concentration, plutonium concentration,
lemiperature, and presence/absence of Pu(lV) colloid. A small auinber of additional
experiments using smaller panticle-size colloids are planncd 1o complete this effon.
Unfortunately, the PAS effort has been suspended for the past several weeks because of the
Los Alamos montorium on the generation of mixed waste. As soon as the moratorium is
lifted, we plan to begin analysis of these data with the intent of extracting thermodynamic
paramecters. We continue to prepare 3 centificed software package for the PAS system.

D. Clark is completing a paper on plutonivm carbonate NMR results to be submitted 1o the
Journal of the American Chemical Socicty, We have begun the centification process for
commercial NMR software.

We have stopped synthesis of mode! complexes because of the Los Alamos moratorium on
genenating mixed waste. The letter report on model complex studies has been prepared to be
published as an LA-series repant.

P. Palmer prepared Pu(1V) aquo ion and Pu(l1V) colloid solutions and shipped them to Task
1.23.4.1.4 for sorption studies.

D. Clark, P. Palmer, and D. Hobarnt are preparing an additional 13-C NMR experiment on
Am(VI1) carbonate to verily earlier data’analysis.

We began Am(Ull) experiments; a fresh sample of ’Am was dissolved and analyzed. We
also obuained "O-enriched H,0 for future 'O-NMR studics on Am(111). A sample of this
Am(lll) solution will be made available for PTS and sorption analysis.

Continucd on next page
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Solubility Studies. Our most recent sampling of the Np undemsaturation experiments in
UE-25 p#1 a1 60°C reconflinns that our two approaches to solubility assessment,
oversaturation and undersaturation, will provide the same results, By day 15, the Np
undersaturation experiment at pH 7 had seached the same concentrtion as the
oversaturation experintent. For the pH 8.5 experiment, 43 days was requited to seach the
same concentration as in the oversaturation experiment. The experiment at pH 6 is taking an
cven longer time period, which is understandable because the solubility of Np is more than
two orders of magnitude higher at 2 pH of 6. These experiments will continue for some
tine 10 ensurc that steady-state bas been attained.

Gamma-pulse height analysis continued for the three americiunyncodymium oversaturation
cxperimments in UE-2S p#1 at 60°C, When these experiments are completed, we will prepare
approach-to-equilibrivm plots for cach; if the results show stable steady-state concentrations,
the oxidation-state distribution and Eh will be detenmined, and the solids will be 'analyud.

We are preparing for our oxidation-state determinations, which will be followed by
undemsaturation experiments using solids from the oversaturation experiments. Using
oversaturation, we recently sampled plutonium in UE-2S p#1 water at 60°C, and we are

working up the data. Updated approach-to-equilibrium plots for plutomum will be included
with our Junc monthly report.

Regarding the Lawrence Berkeley Laboratory QA cffort, the procedure, *Operating and
Calibrating 2 Low-Energy Gamma-Ray Counting System”™ (LANL-LBL-DP-02, R1), bas
been revised, and T, Morgan has agreed to perform the required QA review. The detailed
technical procedure, “Concentration Determtination of Soluble Radionuclides from Data

Provided by a Low-Energy Gamma Counting System,” is still being revised and should be
completed by the end of June.

Effonts in all ahave mentioned areas will continue.

D. Tait will antend the Rocky Mountain Regional Meeting of the American Cheinical
Socicty and present a tlk al the Chemistry and Environmental Issues topical session.

The loss of support personnel in the Software Quality Assurance Program at Los Alanos
could significantly impact our cffonis in this task. The Laboratory’s moratorium on
generation of mixed waste bas cffectively shut down the use of the PAS system because of
the stipulation that any chemicals entering our laboratories ate potentially contaminated with
radinactivity. Thus, our waste laser-dye sojutions arc preaently considered mixed waste.
Hopefully this issue will be resalved soan,

3031
30 September 1992

Plutonium(IV) and Plutonium(VI) Carbonute Speciation Sundies by NMR and PAS
Spectroscopics
On schcdule.

3329

30 September 1992

Report on Neptunium, Plutontum, and Americium Solubility Experiments in UE-25 pal
Water from Oversaturation.

On schedule.

Freliminary Data—1o Nt Refeveuce
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Contwnued on next page
RRXI{]
1 Janvary 1993
Evaluanon of Aliernative Deteetion Schemes in Phutoucoustic Speetroscopy
Early contpletion anticipated.

D. L. Clark, D. E. Hohant, P, D. Palmer, J. C. Sullivan, and B. E. Stout
Curbon-13 NMR Characiterization of Plutonyl(Vl) Aqueous Carbonaie Complexes
Joumal snticle, Journal of the American Chemical Socicty )

In preparation.

D. L. Clagk, C. D. Tait, D. E. Morris, D. E. Holant, S. A. Ekberg, and P. D. Palmer
Plutonium(IV) and Plutonium(Vi) Carbonate Speciation Studics by NMR and PAS
Spectroscopices

LA-series report

In prepantion.

D. L. Clark, J. G. Watkins, D, E. Moriis, and J. M, Berg
Molecular Models for Actinide Speciation

LA-series tepon

In prepasation.

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

Preliminary Evidence of a SiderophorelPlutonium Complex

Joumal article, Journal of Applicd and Environmental Microbiology
In preparation.

D. E. Haotant, D. L. Qlark, P. D. Palmer, J. C. Sullivan, and B. E. Stout
Carbon-13 NMR Characterization of Americyl(VI) Aquecous Carbonaic Complexes
Joumal anicle, Inorganic Chemistry

In preparation.

D. E. Morris and D, L. Clark

Spectroscopic Studies of the Hydrolysis of UCl;: Speciral Effects of Ligand Exchange
LA-series report,

In prepanation.

H. Niwsche, R. C. Gatti, E. M. Sundifer, S. C. Lee A. Miller, T. Prussin,

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

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

LA-series report

In sevision.

C. D. Tait, D. E. Morris, J. M. Berg and W, H. Woodnf

Evaluation of Alicrnative Detection Schemes in Plwoioacoustic Speciroscopy
Joumal anticle, Analytical Chemistry or Reviews of Scientific Instrumentation
In preparation.

Continucd on next page
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May 1092

C. D. Tait, D. E. Mortis, S. A. Ekberg, P. D. Paliner, and J. M. Berg

Plutonium Carbonate Speciation Changes with pH

Conference abstract, American Chemical Socicty National Meceting Program, April 1992
Approved by YMPO. :

Preliminary Data—{la Not Reference
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' Activities and
- Accomplishments

Radionuclide Retardation by Dispersive, Diffusive, and

Advective Processes

" ‘The objectives of this task are to detenmine the rate of radionuclide movement along the
.potential flow paths to the accessible eavironment and to examine the cffect of diffusion,

adsorphon, dxspcmon, inion cxclwon. sorption hncucs, and colloid movements in the flow

- geometries and bydrologic conditions expected to exist along the flow path 1o the accessible

cavironment in the sccmnos uscd for perfonmance assessment.

'ﬂus month we commucd Np transport work using crushed-tuff columns made from tuff
G4-15303. The colunin measured 1816.1 nun long and 4.72 mm in diameter, with a flow
rate of I ni/hr; ﬂxc dry w::ght of the tufl in the column was 31.4g.

F‘gurc 1 shows the cumulalxvc activity of tritiated water cluted through the column (AJAY)
versus the cumulative volume eluted. Figure 2 shows the cumulative activity of neptunium
cluted through the column versus the cuinulative volume eluted. The column was injected
with 0.5 m! of tritiated water or 0.5 ml of neptunium solution with a molarity of 4 x 107,

As reported last month, we noticed that the column bas a distinct amount of black material
at the bottom. We scparated the two fractions of crushed tuff G4-1530 with a magnetic
scparator and seat these two fractions for chemical and XRD analysis. The results are given
in Tabres 1.2,

Table 1: Chemical Analysis (in Welght Percent)

G+-1530.3 <9 Amps [raction G4-1530.3 >9 Amps fraction

Ferric Oxide 0.47 Ferric Oxide 1.46
Ferrous Oxide <0.01 Ferrous Oxide <0.01
Manganese Oxide 0.022 Manganese Oxide 0.34

Table 2: Seml-quantitative XRD Analysls (in Welght 'ercent)

G4-1530.3 <9 Amps fraction G4-1530.3 >9 Amps {ruction

smectite trace smectite trace
quanz ~4 . mica trace
clinoptilolite ~68 quanz ~16
mordenile ~14 cristobalite ~12
opal-C1 ~12 clinoptilolite ~28
feldspar ~2 mordenite -8

feldspar 33
maguelite/maghemite =3

Continucd on next page
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May 1992

At this time we do not have an explanation for why only 35% of the Np cluted through tufl
G4-15303 (which corresponds 10 a K, of = 17 ml/g). Conscquently, we observed 2
retardation of Np. Sixty-five percent of the Np was not cluted even after 24 free column
volumes were cluted (which corresponds 10 a K, of ~ 17 ml/g), and we suspect the reduction
of Np as the cause, Whether this reduction is caused by microbial activity or 2 chemical
agent in the wll is not clear,

We continued Np batch-sorption experiments with tulfs G4-1530 and G4-275 with USWH-3
and UE-25 p#1 waters 10 support our transport experiments. We bave begun Np batch-
sorption experiments with tuff G4-1530 and G4-275 with the recently collected J-13 water
(which was tested for microbial activity and found to be free of microbial contamination).

The members of the transport and diffusion tasks made presentations to DOE OCRWM and
M&O personnel who toured Los Alamos.

1. Triay panicipated in a DOE/SKB interactior.
Cantinue work described above.
None

3040
30 Scptember 1992
Kinctics of Sorption on Columns of Pure Mincrals

3044

31 August 1992

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

In preparation.

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

I. R, Triay

Radionuclide Migration in Tuff under Diffusive Conditions

Confercnce Paper, Proceedings of the Migration '91, Jerez de la Frontera, Spain,
]4-18 October 1991

In preparation.

I. R. Triay, A.J. Mitchell, and M. A, Ot

Radionuclide Migration Studies for Validating Sorption Data—PFast, Present, and Future

Conference paper, Proceedings of the DOE[Yucca Mountain Site Characterization Project
Radionuclide Adsorption Workshop at Los Alamos National Laboratory September 11-12,
1990,

Responding to YMPO comments.

Preliminary Data—o Not Reference
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: _ jWBS 1 2.3.4. 1 s 1 Retardatnon Sensitnvity Analyms

The objectives of this task aré.'-l_o construct a geochemical/geophysical model of Yucea
Mountain and to use this model to examine the physical and chemical controls on

* - radionuclide transport along, flow paths to the assessable environment.

QA and P.m'grammnlic. Certification of TRACRN continued, and the Design phase was
submitted on 12 May, The Verification and Validation Plan was almost completed, and
sections on input/output, restart capability, and dynamic memory management were added.
The saturated-water flow verification problems were completed and written up in the
verification rcport. One of these problcms compares solutions between TRACRN and
FEHMN, and results of the two codes compare very well. Comparisons between the two
codes for unsaturated-zone flow (water only and airAvater) problems is in process. The
saturated-water flow verilication problems were added to a program that auxomaucally
reruns and verifics the verification problems. Thbe user’s manual is almost complete.

Tasl\ members hosted tours of the Los Alamos Advanccd Compulmg Laboratory and
presented their work to DOE OCRWM and M&O persanncl.

Team members pamc:patcd in an internal audit, LANL-AR-92-06, from 11-15 May. Our
work was found to be satisfactory.

L. Trcase atiended a meeting of the Software Advisory Group in Las Vegas on 28-29 May.
Team members attended the YMP Project Orientation class.

None

‘3052

31 July 1992
Baseline Documentation for TRACRN

K. Bindsell, K.-Eggert, and B. Travis

Three-Dimensional Simulations of Radionuclide Transport at Yucca Mountain
Joumal anticle, Special issue of Radioactive Waste Management and

The Nuclear Fucl Cycle

Submitted revised vession to TPO.

K. Birdsell, K. Campbell, K. Eggent, and B. Travis

Sensitivity Analysis of Integrated Radionuclide Transport Based on a Three-dimensional
Geochemical/Geophysical Model

Conlerence proceedings, Proceedings of the DOE/Yucca Mountain Site Characterization
Project Radionuclide Adsorption Workshop ai Los Alamos National Laboratory Scptember
11.12, 1990,

In press.

Preliminary Data—Do Not Reference
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Publications *

May 1992
Demonstration of Applicability of Laboratory Data

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

Schedule and costs for this activity were reviewed as pant of the Mission 2001 exescise, and
input was modified and submiticd to planning and scheduling personnel at Los Alamos.

Staff from Lawrence Berkeley Laboratory (LBL) and Los Alamos represented this task
during the 28 May site visit by DOE OCRWM and M&O personnel. The presentation was
made by LBL personnel.

Continue to develop study pla_n.

Support LB on Mission 2001 PACS input.
None

No FY91 n.lilcstoncs.

C. Loeven

A Summary and Discussion of Hydrologic Data fram the Culico Hills Nonwelded
Hydrogeologic Unit at Yucca Mountain, Nevada

LA-scries report :

Approved by YMPO.

Accession numbers for references are being obtained.

Preliminary Data—o Not Reference
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3 WBS 1 2 5 Regulatory and lnstltutlonal

"‘Thc purposc of this task is to coordmalc tbe repulatory and institutional Project

requirements within the Los Alamos programmatic structure, The focus of this coordination
cffort is on the integration of the technical work within the regulatory and institutional

“framework.

Significant effort was made to put forth changes 1o the SCP Baseline. In particular, the
rock-vamish work to support volcanism, erosion, and neotectonic studies was identified
discretely. PACs changes were initialed, Work began to evaluate rock-varnish data in
support of the erosion issue resolution.

Water Movcment.Test, RI1 (8.3.1.22.2). R1! has been approved by DOE but not by NRC.,
A revision incorporating NRC and State of Nevada cominents was submitted to the YMPO
on 17 October 1991.

Diffusion Test In the Explaratory Studies Facility, RO (8.3.1.2.2.5). A revision
incorponting DOE/HQ and Project Office comments was submitted 1o Dr. Dobson in
June 1991,

Testing of the C-Hole Sites With Reactive Tracers, R1 (8.3,1,2.3.1.7). In February 1990
DOE/HQ issued this study plan as a controlicd document; it was then sent 1o the NRC for

. comments. In January 1992 we were requested by DOE to tevise NRC comments. The

revision is in progress.

.Ground Water Chemistry Modeling, R0 (8.3.1.3.1.1). In March 1991 this study plan was

submitted to the project office for review .

Mineralogy, Petrology, and Chemistry of Trunsport Pathways, R3 (8.3.13.2.1). In
August 1990 the NRC approved the study plan. In October 1991 we were asked to revise
the study plan; in January 1992 we submitted revised comments to T, Bjerstedt.

History of Mineralogy and Geochemlcal Alteration at Yucca Mountaln, RO
(8.3.1.3.2.2). The Project Office approved the study plan in December 1991 and submiitted it
to the NRC in January 1992 for comments,

Natural Anslogue Hydrothermal System in Tull (8.3.1.3.3.1). This is an out-ycar activity,
Kinetles and Thermodynaniles of Minerul Evolution and Canceptun! Model of Mineral
Evolution, R0 (8.3.1.3.3.2; 8,3.1.3.3.3). A comment resolution meeting for DOE/HQ and
Project Office comments was held in March 1990; revision on this activity has been
delerred because funds have not been allocated.

Sorption Studies and Sorption Modeling, RO (£.3.1.3.4.1; 83.1.3.43). A new study plan

has been Issued for Intemal review,

Biologleal Sorption and Trunsport, R1 (8.3.1.3.4.2), Revislons incomponting DOE/MQ and
Project Office comments were submitted In May 1991, Additional revised text weee
submitted In August 1991,

Continued on next page
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May 1992

Dissolved Species Concentration Limits, and Colloid Formation and Stability, R0

(8.3.13.5.1; 8.3.1.3.5.2). In November 1990 the project office submitted comments to Los
Alamos to revise; that revision is in progress.

Dynamic Transport Column Experiments, R0 (83.1.3.6.1). A comment resolution
mecting for DOE/HQ and Project Office comments was held in August 1990; revisions are
in progress and are expected to be completed by June 1992,

Diffusion, R0 (8.3.1.3.6.2). A comment resolution miceling for DOE/HQ and Project Office

comments was held in August 1990; revisions arc in progress and are expected to be
completed by June 1992,

Retardation Sensitivity Analysis, R0 (8.3.1.3.7.1). A revision incorporating DOE/HQ and
Project Office comments was sulmitted in Junc 1991, In October additional comments were

received from SAIC, P. Cloke. The comments have been addressed and were submitted to
the P. Cloke in March 1992,

Demonstration of the Applicability of Laborutory Data to Repository Transport
Calculations, RO (8.3.1.3.7.2). This study plan is in prepantion.

Gaseous Radionuclide Trunsport Calculations and Measurements, (83.1.3.8.1). Funds
have not been allocated.

Probability of Magmatic Disruptlon of the Repository, RO (8.3.1,8.1.1). This study plan
was approved by the Project Office in September 1990 and by the NRC in October 1991.

Effects of a Voleanie Eruption Penctrutlug the Reposhiory, RO (8.3.1.8.1.2). In
preparation, expected target date is May 1992.

Charucterization of Yolcanie Features, R0 (8.3.1.8.5.1). Accepted by NRC in September
1990,

Freliminary Date={1o Not Reference
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" Objective

Activities and
Accomplishments

Planned Activitles

Problem Arvas

Milestone F'rogress

30

#'WBS 1.2.6 Exploratory Studies Facility

These Exploratory Studies Facility (ESF) tasks address the issues and infonnation necds
associated with the ES-based characterization of Yucca Mountain to detenmine the
suitability of pennanently isolating high-level nuclear waste from biosphere in a geologic
repository.

Cantinued 1o develop Tracers, Fluids, and Materials (TFM) management program consistent
with plan issued by the Project (YM 91-23) and prepared by Los Alamos.

Bricfed YMPO on Yucca Mounuin Pratotype Test Facility (YMTF). Completed draft
documentation for Prototype Test Facility rationale and justification.

Prepared briclings for bi-weekly ESF management mecting on Fridays.
Attended bi-weekly ESF ED&D mectings.
Participated in various budget discussion meetings.

We will continue to develop definitive design related infonmation for tests to be perfonned
in the launch chamber.

We will continue to support integration mectings such as ESF design, TIG, SMF sutface-
based testing and its interface with ESF testing.

We will suppart ED&D cffort in developing rationale and justification for the need to have
a prolatype test facility for Yucca Mountain,

Devcelop interfaces for testing and the ESF design.

We will revise and update PSAR as required.

Start [dentilying Project Integrated Data System (IDS) planning.
Initlate work to develop new networks for ESF testing.
Complete YMP Prototype concept paper with teconmendations,
None

None

Pralimimry Data=Do Not Reference
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WBS 1.2.6.8.4 " Integrated Data Syétem

Objective’ " The integrated data sysicm (IDS) supports the Explomtory Studics Facility (ESF) test

el program by providing a central facility to automatically measure and control aspects of the
ESF tests. The primary purposes of the IDS arc to assist the principal investigators (PI's) in
acquiring high-quality test data in a uniform, controlled fashion and to transfer those data to
the PI's organizations for data management and analysis.

Acliyilic& and This activity bas been deferred.
Accomplishments

Frehminery Dattedl Not Refrronee
N



it May 1992

TR .
"i;-WBS 1.2.9.1.2.4 Technical Software Management
- Olifective The purpose of this activity is to manage the development, implementation, and use of all
K soltware employcd on activilies that will support a license application; to manage the
S configurations of all softwarc and computational data; and to provide tools and procedures
) ‘that support these activitics. Technical software management continued to perform the
quality assurance, configuration management, and engincering tasks that are required by the
Los Alamos Software Quality Assurance Plan for the Yucca Mountain Project.

" Aétlvities and This activity bas been deferred because of lack of funds.
~ Accomplishments

Frodhminary Dlara oo Nt Refrogme
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May 1992

WBS 1.2.9.1.4 Records Management

Ol)jcdivc

e

Activities and
Accomplishments

The objective of this task is to ntanage records and documents refated to the licensing of a
geologic repository for the disposal of high-level radioactive waste by developing,
implementing, and maintaining a comprehensive, automated, and integrated information
management systens.

The Records Processing Center (RPC) received 51 records and records packages and
fejected 8, which were retumed to the originators for contections.

The Centnal Records Facility (CRF) returned 13 secords or records packages for corrections.
The RPC resubmined 50 corrected records to the CRF.

Fredminary Dam—=010 Kot Reference
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WBS 1.2.9.3 Quality Assurance

Objective

Activities and
Accomplishments

Planned Activities

P'roblem Arens

Tublications

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

Software, One software Configuration Control Board (CCB) mecting was held. There were
165 software change requests (SCRs) submitted during May and 106 applications were
approved.

Grading Reports. Los Alamos bas 33 approved grading repons. A revised grading report is
in review at the Project Office.

Training. The May orientation class was atiended by 20 YMP personnel. Over 90% of all
YMP personnel have taken the new oricntation course.

Program Development. Seventeen quality administrative procedures (QPs) are In various
stages of revision. We also provided a detailed quality assurance budget for FY93 to the
DOE. S. Bolivar attended the American Socicty for Quality Control meceting in Las Vepas.
S. Bolivar also attended the Project quality assurance meeting in Las Vegas.

Audits. The audit plan for EES-13 (LANL-AR-92-07) was approved. The EES-13/Las
Vegas TCO portion of audit LANL-AR-92-02 was postponed. Sutscquently, audit plan
LANL-AR-92-16 for EES-13/Las Vegas TCO was approved and the audit conducted. Audit
plan LANL-AR-06 for EES-5 was also appsoved and tbe audit conducted. All past survey
reports have been completed, approved and distributed. The annual management assessment
of the Los Alamos QA programm was completed.

Othcr staff assisted §n the DOE OCRWM and M&O personnel tour of Los Alamos
facilities.

QP revislons will continue, Fifteen ntembers of the quality group are reviewing the QARD.
Formal review of the SQAP will be completed.

Because we must hire a new software configuration manager and suppon staff, processing
of some SCRs may be dclayed.

S. L. Bolivar

The Los Alumos National Laboratory Yucca Mountain Site Characierization Project Quality
Program, A Progress Report for January 1, 1990 « December 31, 1991,

In internal review,

S. L. Bolivar and 1, L. Day

The Role of the L.os Alumos National Laboratory Quality Assurance Linison for the Yucca
Mountpin Site Characterizution Project

Conference paper, ASQC Enctgy Diviston annual mecting

In prepanation,

Continued on next page
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- LATA, 1992, Evaluation char: on me March 13, 1 99’ Oricntation to the Los Alamo.r

- National Laborarory Yucca Mounmm Site Characterization Project
In prcpamuon. :

L T 'May]99;‘:."
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This document has not received formal technical o policy review by Los Alamos National
Labomtory or by the Yucca Mountain Site Characterization Project. Data presented in this report
represent work progress and are not intended for release from the US Department of Energy.

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

Ths report wus prepared a1 an account of work sponmorad by an sgency of the dnlted States Covernment, Nedther The Reyents of the
Linlversity of California, the Unlted Slates Government nar any sgency thereof, nor anyof IAeir employees male any werranty,
express ot implind, or assume any legal lubidily or respansidility for the sccurecy, completeness, ot ksefulness of any information,
srpralus, product, or process disclosed, or represent thal its use mould not Infringe privetely owned righls, Referenceherein to any
specific commercll product, process, or service by Itade name, lrademark, mansfucturer, of otherwise does mol necesarily constitule
or Imply its endorsement, racommendation, er fuvoring by The Kegents of the Unhwrsity of Colifornls, the Lnited Stales Governmend,
or any agency hermf. The viewss and opiniong of sulhors erpressed herein do mol nevessanly state or reflect those of The Regenls of the
Untversity of Californla, the Uinited States Government, o1 sny agency therev, .
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WBS 1.2.1 Systems

3

Ol:jecllvé '

LOS ALAMOS NATIONAL LABORATORY

* “YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

‘Monthly Activity Report
April 1992

The objective of this task is to integrate systems with the Geologic Repository Program, 1o
describe the Yucca Mountaln Site Characterization Project Mined Geologic Disposal

System, and tn evaluate the performance of the natural, engincered barrier, and tolal systems
for meeting regulatory standards.

Technlcal Data (WBS 1.2.1.3.5)

Actlvities and
Accomplishments

Planned Activities

Sl received input from principal investigators on the Parameter Normualization List.

Submit data from B, Crowe and B, Catlos 1o the Automated Technical Data Tracking
Systenm.

Submit input 1o SAIC on the Parameter Normalization List,
Work on the parmametes screens for the Technical Data Base.

Submit data from 1. Triay to the Slte and Engincering Propenty Data Base (SEPDB).
Finalize quallty procedure 8.3, “Transfer of Data,”

Calsson Experiment (WBS 1.2.1.4.6)

Actlvities and
Accomplishments

The standard openting procedure (SOP) for the calsson experiment was completed and
submitted 1o the Los Alamos Health and Safety Division for approval.

Arangenients were made with Engineering Division at Los Alamos for the calsson filling

on 1 June, A key constraint on this start date Is the design and equipment requited for the
lowet-boundary condltion.

Wark continued on the aniicle for the special lsue of Radionctive Waste Management,

Continued on next page
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et April 1992

e
-

:_7_-_ ., Planned Activities Discuss the Jower boundary condition with Sandia National
- Laboratory staff.

Tt

Prepare the caisson for filling.
Revise SOP as dictated by review.
Write manuscript for special issue of Raedioactive Waste AManagement.

I'ublications E. P. Springer and M. D. Sicgel
An Integrated Intermediate-Scale Caisson Experiment to Validate Models of Fluid Flow and
Contaminant Transport in the Unsaturated Zone
Joumal anicle, Radioactive Waste AManagement and the Nuclear Fucl Cycle, Special issue
on the Yucca Mountain Project
In preparation.

Performance Assessment Calculational Support (WBS 1.2.1.4.7)
Activitles and G. Valentine and K. Birdscll atiended 3 NRC/DOE technical exchange in Albuquerque on
Accomplishments 28-29 April. The discussion focused on calculating complementary cumulative distribution

functions (CCDFs).

G. Valentine attended the International High-Level Radioactive Waste Management
Conference in Las Vegas on the 15-16 April.

Freliminans Date—={t+ Nt Keleornce
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~i:WBS 1.2.3.1 Site Management and Integration

‘ites s

S e
.

;"Slte Management (WBS 1.23.1.1)

-’»J’-'(A)h‘.]cc!lvc The objective of this task is 1o manage and integrate site chancicrization activities.
" Activitles and Sufl continued 10 panticipate in the Integrated Test Evalvation group,

-+, Accomplishments
RO The RSE and ED division lcadens toured the laboratory facilities at Lon Alamos and met
with key staf to discuss ESF test coordination.

Publications J. A. Cancpa
Strategy for Testing the Applicability and Validity of Radionuclide Transport Models for
Yucca Mountain, Nevada
Confesrence Paper, Migration 91, Jerez de la Frontera, Spain, 14-18 October 1991
In revision,

A. M. Simmons and J. A. Canepa

Recent Developmernis in the Integrated Approach Toward Characteristics of Radionuclule
Transport, Yucca Mountain, Nevada

Confercnce Paper, Waste AManagement ‘92 Symposium, 2-6 March 1992

In prepanation.

- Surface-Based Test Coordination (Y/BS 1.2.3.1.1))

Olijective The goal af this Investigation Is to provide coordination for Lon Alamos surface-beved lteat
planning package development.

/.\'cllvlllu and . Continued work to develop Tracers, Flulds, and Materials (TFM) Managemeat Program
. Accomplishments consistent with plan issued by the Project (YM 91.23) preparcd by Lns Alamos,

Began activities to develop ESF-based sample requltements for buorstory tests.

Completed Appendix B for YMPO 06-04 as pant of the Project. Met with panicipant’s point
of contact to discuss strategy for gatbering trcers, flulds, and materal-related information.

Final reviews and Lot Alamos approvals In support of the Test Planalng Package and Job
Packages for UZ.16 Water Movement Tracer Tests were provided.

The readiness review for UZ-16 actlvities was completed with Los Alamos patticipating oy
a teadincas review team meinber,

Sanmiple collection Instructlons were developed by the Water Movement Travet Test
Principle Investigator for UZ-16 drilling and subinitied to the Sample Management Facility
staff,

¢« Seversl sample requests were evaluated and approved by the Sample Overview Commlitee.

:
1

Prehminary Data=o Not Reference



Apeil 1092

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

Qhjective

Activities and
Accomplistunents

Ilanned Activities

Problem Areas

Milestone Prugress

The purposc of this activity is te define the imponant mincralogic and peochemical
vanables along fracture and rock-matrix transpon pathways at Yucea Mountain, in suppon
of petformance assexsmient and 10 evaluate the impact of repository construction on natural
waste-transport barrien.

Resulis of the intermal February audit weie disiributed: three deficiencies, which were
contected during the audit, were identified. There were also six observations that will impact
upcoming operations and require centain procedures 10 be revised. The entite stalf neviewed
and revised several quality procedures.

A journal anticle, “Fracture-lining Manganese Oxide Minerals in Silicic Tufl, Yucca
Mountain, Nevada,” by B, Carlos, S, Chipena, D. Bish, and S. Craven is in intemal review
{milestone 3123). Scanning electron microscope (SEM) images will be used as figures in

the paper.

Assembly af the new INEL microdiffractamcter was completed this month, It is now being
tested,

B. Carlos, D. Vaniman, J. Whelan (USGS), and C. Lewis (SMF) visited the Bond Gold
Mine near Beatty to sample calcite, opal, and oxide mincrals for comparison to the fracture
mincrals at Yucca Mouatain,

J. Whelan of the USGS and E. Roedder of Harvard University visited Los Alamos tn
coardinate the mincralogic/geochemical studies of deep fracture calcites with the studies of
stable isotopes (J. Whelan) and fluid inclusions (E. Rocdder). Calcites from botb the
saturated and unsaturated zanes are being studied to evaluate their potential role as markers
of relatively recent {mcture transport and their possible significance in evaluating
paleorccharge.

S. Balivar attended the April SOC meeting at the Sample Management Facility. Several
potential sample requests were discussed; a request from the State of Nevada for 7 samples
was approvcd.

Work planned within the next few months includes the following activities: (1) continued
analysis of fracture fillings in the Paintbrush Tuff to determine mineral distribution and
factors controlling that distribution; (2) completion of internal review of the paper on
Mn-oxides; and (3) continued analysis of calcites 1o understand transport and precipitation
mcechanisms.

None

3120

29 May 1992

Calcite in the Upper Painibrush Tuff

This milestone will be delayed by about one month because of (1) redirection of a larger
part of the author’s effont into calcite-silica studies under 1.2.3.2.1.1.2 and (2) cxpansion of
the scope of the niilestone to include more data on caleites below the water table.

Cuntinued on next page
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3130
17 August 1992
Fracture Mineralogy of the Paintbrush Tuff

3137

30 September 1992

Mincralogy of Calico Hills for Adit Development
0% complete.

Publications D. E. Broxton
Chemical Changes Associated with Zeolisization on the Tuffaccous Beds of Calico Hills at
Yuceca Mountain, Nevada
Conlcrence papet, Procecdings of the 7* Water-Rock Interactions Symposium, July 1992
Approved by YMPO.

B. Carlos, D. Bish, S. Chipera, and S. Craven
Fracture-Lining Mangancse Oxide Mincrals in a Silicic Tuff
Joumal asticle, Chemicul Gevlogy

Undergaing extensive revision,

G. D. Guthric, D. L. Bish, 2nd B. T. Mossman

Quantitative Analysis of Zeolite-Bearing Dusts Using the Rictveld Method
Joumal anticle,

Submitted to Scicnce.

D. Vaniman, D. Bish, D. Broxton, B. Catlos, S. Chipena, and S. Levy

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

Joumal anticle, Journal of Geophysical Reseurch

Drafi conplete; may be revised for a different Journal.

Fredaatry Dare—lin Not Reference
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wBS 1.2.3.2.1.1.2

Olijective

Activities and
Accomplishments

Manned Activities

I'rolilem Arens

Milestone I'rogress

Mineralogic and Geochemical Alteration

The objective of this task is to characterize past and present natural alieration processes that
have affected the potential geologic repository and to predict future efflects of patural and
repository-induced alicration.

Suff reviewed QP-3.5, R1, “Daocumenting Scicntific Investigations.”

We prepared 2 DOE position paper on the calcite-silica issue. D. Vaniman and S. Levy
attended a press confercnce at which the National Academy of Science/National Rescarch
Council Pancl on Coupicd Processes issued a report evaluating the data related to possible
origins of calcite-silica veins, calcretes, breccias, and other alteration features exposed
around Yucca Mountain.

Thinty samples of altered rock from Trench 14, Busted Butte, and Yucca Mountin were
prepared and submitied for thin-sectioning. D. Vaniman collected samples at Trench 14A in
which 8 diffesent tufl unit (1he Rainicr Mesa Member of the Timber Mountain Tufl) occurs
in the fool wall. This sampling effort will further test how sensitive the calcite-silica veins
may be lo wall-rock chemistry. Chemical data from previous Treach 14 samples indicate
that the detritus mixed in with the calcite silica must have passed through an episnde of soil
cvolution at the land surface, and ditect intermixture of calcite silica with the wall rock
adjacent to the vertical veins s minimal. These results agree with petrographic and isotopic
data that indicate a3 pedogenic origin for the calcite-silica depasits.

D. Vaniman and S. Levy attended a USGS climate workshop in Deaver. One workshop
panticipant suggested that pruposed and ongoing Yucca Mountain studies be placed ina
regional framework. Vaniman presented tesults of bis mineralogic studies, including
preliminary results on the mincnrlogic contributions of plants.

G. WoldeGabriel is conducting scanning electron microscope (SEM) studies of Yucea
Mountain rock samples used for K/Ar studies to determine a paragenctic sequence from
textural relations among secondary miinerals; this infonmation will be compared o isotopic
dating fesults,

Charactenzation of new materials for bydrothermal expenments will continue, as will
ongoing analysis of Trench 14 and other samples. SEM studies of samples from sutface
expoures of suspected hydrothenmal deposits and matenals used for K/Ar studies will
continue as well.

None

3138

30 Octaber 1992

Chemical Trunsport in Zevlitic Alteration
S8R complete.

Jidl

M March 1992 (delayed due (o parucipation in the ivwue teaolulion process)
Laminatesl 2one in Trench 14

603 complete,

. Contirued on nett puge
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3142
3 April 1992

. KIAr Dating of Clays and Zeolites
Approved by YMPGL

3143

15 January 1992

Experimensal Deliydration of Volcanic Glasses
In program review.

3150
15 April 1993
Final Report on Bedrock
22% complete.
Publications S. Levy and C, Naeser
Bedrock Breccias Along Fault Zones near Yucca Mountain, Nevada
Chapter in USGS bulletin on Yucca Mountain Studies
In USGS editorial review.

G. WaldeGabricl, ct. al.

Preliminary Assessment of Clinoptilolite KIAR Results from Yucea Mountain, Nevada: a
Potential High-Level Radioactive Waste Repository Site

Confercnce paper, Proceedings of the 7* Water-Rock Interactions Symposium, July 1992
Approved by YMPO.

D. Vaniman, D. Bish, and S. Chipen
Deliydration and Rehydration of a Tuff Vitrophyre
Joumal article, Journal of Geophysical Research
Submitted for review.

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

Precipitation of Calcite, Dolomite, Sepiolite, and Silica from Evaporated Carbonate and
Tuffuceous Waters of Soutlicrn Nevadu

Conference papet, Proceedings of the 7* Waser-Rock Interactions Symposium, July 1992
Approved by YMPO.

Prekminary Date—Do Nt Reference




April 1992

WBS 1.2.3.2.1.2 Stability of Minerals and Gases

Oljective The objective of this activity is 10 produce a model for past and future mincral alteration in
Yucca Mountain. The model is intended to explain the natural mineral evolution resulting
from the transformation of metastable mineral assemblages to more stable assemblages and
the effects of a sepositary emplacement.

Actlvitics and This activity has been deferred.

Accomplishments

Prebmingry Dasa~1o Not Reference
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WBS 1.2.3.2.5 Postclosure Tectonics

Oljective

Activities and
Accomplishments

I'tanned Activitie

The uvbjective of these volcanism studies i 10 determine the bazards of future volcanic
activitics with respeet 10 siting a high-level radioactive waste repository at Yucea Mountain.

A response to the papet by Turrin, et al., ““Ar/™Ar Age of the Lathrop Wells Volcanic
Cenler, Yucca Mountain, Nevada,” has been approved for publication in an upcoming issuc
of Scicnce.

We evaluated palecomagnetic data, including new data for the Cl,, Ql,, and the buricd lava
flow at Lathrop Wells Volcanic Center and published work by the USGS. We belicve the
palconmagnetic method provides little useful infonuation for resolving the problems with
statigraphic or geochronalogy models because the measuted ficld directions overlap the
time-avenaged quatcrnary ficld direction, the quality of outcrops is marginal for sample
collection for some flows, and there are problems with lightning. Published data by the
USGS arc insufTicient to document two distinet ficld directiow. Ficld examination of
sample sites used for palecomagnetic studics of the summit of the main cone shows that
some bambs are probably redeposited by hydrovolcanic eruptions and are unsuitable for
palcomagnctic studies.

Four talks were presented at the High-Level Radioactive Waste Management meeting in Las
Vegas, and the full papen wese published in the procredings distnbuled at the mecting.

Thiee talks bs memben of the valcanism stafl were presented at the Univenity of Texas,
E) Paso, New Mexico State Univenaty, and Arizona State Univenaty,

A ficld trip was conducted at the Lathrap Wells Volcanic Center with R. Fisher, an expent
on emplacement mechanisms of pyroclastic depasits. The group examined the tephn
deposits in the quarry at the south end of the main sconia conc, and Fisber agreed that they,
with interbedded soil units, are of volcanic arigin (hydrovolecanicAtronibalian), which
implies a complex eruptive history. We traced these deponits to the summit of the cone,
using newly cut exposures from the quarrying openation. The uppermast depmits of the
conc ase mixed hydrovolcanic-stromiulian cruptions.

A comprehensive two-week audit of the volcanism program was completed. Twe DRs were
tssued for the volcanism program.

Thennoluminescence age-determination snalysis of soils baked by lava flows from the
Snake River Plains was completed.

Work continued on the Issue Resolution Report for voleanism, and we met with the DOE
and M&O to discuss the report.

Sample preparation was completed on sety that will be subantted for INAA and age
detenminations using the “Ar/"Ar method.

Following several meetings and reviews of OSHA standards for tenching, the EES-13 Ficld
Safcty Plan and standard operating procedures (SOPs) for trenching using a truch-mounted
backhoe were revised and subniitied 1o Los Alamos management for teview and approval.

Field geochronolagy studics at Piaute Ridge and Crater Flat will continue,

Continucd on acit puge
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Milestone I'rugress

Publications

Meret with Los Alamos management o review SOPs for operation of the truck-mounted
backhoce,

Final revisions of the Study Plan 83.1.8.1.2, “Dynamics of Magmatic Systems and Effects
on the Repositary,” will be completed next month and submitied to DOE.

3174

8 January 1992

Effccts of Magmatic Disruption on the Repository (Study Plan 8.3.1.8.1.2, R0)
Caomplete.

307

Scptember 1992

Status of Geochronology Studies at the Lathrop Wells Volcanic Center
Contplcte.

3129

10 July 1992, expected completion April 1992
Geochemisiry of Lathrop Wells Eruptive Scquences
Complele.

3034
30 September 1992
Reprort on Magma Svstem Dynamics

3035

30 September 1992, expected completion April 1992
Effects of Strombolian Eruption -

Complete.

3109
30 Scptember 1992
Report of Subsurface Effects

3
30 September 1992
Preliminary Geologic Mapping of Volcanic Centers

3164
30 September 1992
Progress Report on Thermoluminescence

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

B. M. Crowe, 1 al

Lathrop Wells Volcanic Center: Status of Ficld and Geological Studics

Proceedings papet, The International High-Level Radioactive Waste Management (IHLRWR)
Conference

Published.

. Continucd on next page
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B. M. Crowe, ¢t al.

Recurrence Models of Volcanic Events: Applications to Volcanic Risk Assessment
Proceedings paper, The International High-Level Radioactive Waste Management (IHLRWR)
Conference

Publisbed.

F. V. Perty and B. M. Crowe

Geochemical Evidence for Waning Magnetism and Polyeyclic Volcarism ai Craser Flay,
"vada

Proceedings papet, The International High-Level Radioactive Waste Management (IHLRWR)

Cuonference

Published.

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

Physical Processes and Effects of Magnesism in the Yucca Mountain Region

Proceedings paper, The International High-Level Radioactive Wasie Management (IHLRWR)
Conference

Published.

S. G. Wells, ¢t al.

Multiple Eruptive Events at Small Volurne Basaltic Centers: Evidence From the Cima and
Cratzer Flat Volcanic Ficlds

Jourmal article

In prepanation.

Preliminary Data=—10 Nt Reference
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WBS 1.2.3.3.1.2.2

Ohjective

Acthities nand
Accoiaplishments

Planned Activilies

Milestone Progress

Water-Movement Tracer Tests

The objective of the water movement tracer lests js 1o obtain measufements of chlorine
isutape distributions to help quantify the perculation of precipitation in the unsatunated zone.

The subcontractor, Hydro Geon Chem, processed 12 ream-bit cutting samples from USW
UZ-N54 and -NS55, plus § USGS water samples from the Yucva Mounuin area, for ¥Cl
analysis. These samples have been submitted to an outside labortory for analysis.

The collection of ream-bit cuttings was completed for three additional ncutron-access
barcholes being drilled for the USGS study, *Characterization of Unsaturated-Zone
Infiliration.® Thus far, 11 holes bave been drilled for this study and bave provided samples
for »Cl analysis. Hydm Geo Chem received from the Sample Management Facility (SMF) a
shipment containing the soil samples collected by the J. Fabryka-Mantin in February and
March, plus the alluvial ream-cutting samples from USW UZ-N37.

A draft DP for jon chmmatc;gnphic analysis (LANL-INC-DP-94) was completed and is
ready for technical and QA review. Based on the experience gained from applying various

procedures over the past 3 months, we are preparing revisions of several other existing DPs
(DP-88, -89, -92, -95, and -97) [or review.

Complete additional DPs; process sail samples for Cl/Br and ®C1/C1 natios; process
cuttings samples {rom neutron-access boscholes; collect additional soil samples from Yucca
Mountain area as opportunitics arise,

3191

Procadure for Chlorine-36 Analysis of Unsaturated Zonc Samples
25 September 1992

75% complete.

Prehmimery Nate—Do Not Reference
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+4WBS 1.2.3.3.1.2.5 Diffusion Tests in the ESF

! Ohjective The objective of this lask is lo delermine in sitw the extent to which the nonsorbing tracer
¥ diffuse into the water-filled pores of the Topopab Spring welded unit.

§ Artivities and No significant activity in this study,
: ‘i Accomplishments
-

243
» -

A

Milestone Progress No milestones are planned this fiscal year.
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WBS 1.2.3.3.1.3.1 Site Saturated Zone Ground-Water Flow System

Objective

Activities and
Accomplishments

Planned Activities

Problem Areas

Publications

14

(Reactive Tracer Testing)

Experiments will be conducted at the C-Well complex (holes UE-25 c#1, UE-25 ¢#2, and
UE-25 ¢#3) and other wells in the vicinity of Yucca Mountain using reactive tracers to
chancterize retardation and transpont propenties at a Jarger scale than curmrently used in
labomtory experiments. .

Software Qualification, The review comments of the SRS for FEHMN application are
currently being addressed. The cdfiools application (lools for using the netCDF sofiware
more easily) bas been approved and centificd for use. Work continued on the GZSOLVE
and genplot (genenal-purpose plotting routine using DISSPLA graphics sofltware)
applications, but no new basclines bave been completed. Other software required for data
acquisition and control of the laboratory experiments bas also been cenified.

Lithivm Bromide Studies. Following servicing, perfarmance of the ion chromatograph
(1C), which is used 1o measure the concentration of dissolved fons, bas improved, and the
measurement precisions are now well below the value stipulated in the IC detailed technical
procedure. The standard operating proccdure for the 1C was also revised to reflect the
optimized analysis procedures developed. The bot room in which the experiments will be
carried out (38°C is the temperature for the first set of tests) is now operational, and all
samples and equipment have now been prepped for the first set of batch sorption
experiments. Methods for suspending the solids in solution have been tested, and low fluid-
to-rock ratios (1 ml:1 g) have been achieved.

Continue to bring the computer codes FRACNET, FEHMN, GZSOLVE, and SORBEQ and
other snftware into compliznce with the SQAP. This consists of conipiling existing
documentation on these codes and writing new material required by the SQAP where
necessary.

Carry out batch sorption experiments with lithivm bromide.

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

Comiplete paper on a validation strategy for the matrix diffusion conceptual model.
Nane

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

Thermodynamically Derived Relationships Between the Modified Langmuir Isotherm and
Experimental Parameters

Joumal anticle, Environmental Science and Technology

Undergoing revision,

B. A. Rohinson

FRACNET—Fraciure Nerwork Model for Water Flow and Solute Transport
LA-series repont

In preparation.

Continued on next page
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April 1992

“B.AS Robmson

SORBEQ—A Onc-D:mcnswnnl Modcl for Simulating Column Transport Experiments
LA-scrics repont .

In prepamation.

B. A. Robinson :

Joumal anticle, A Strategy for Validating a Conccptual Model for Radionuclide Migration in
the Saturated Zone Beneath Yucca Mountain

Radioactive Waste Management and The Nuclear Fuel Cycle, Special issuc on the Yucca
Mountain Project

In preparation.

W. E. Polzer, E. H. Essirgtlon

Joumal article

The Usc of Sclectivity Cocfficients 1o Estimate Modified Langmuir Isotherm Parameters as a
Function of Experimental Conditions

Radinactive Waste Management and the Nuclear Fuel Cycle, Special issuc on the Yucca
Mountain Project

In prepanation,

3188
30 September 1992
Documerntation for SORBEQ

3194
30 September 1992
Baich Sorption Experiments with Lithium

Ti12
22 June 1992
Final Documentation for FEHMN

3196
27 July 1992
FRACNET Documentation

FPreliminary Data={o Not Reference
15
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WBS 1.2.3.4.1.1

Objective

Activities and
Accamplishments

Planned Activilies

Problem Areas

Milestones Progress

Publications

Groundwater Chemistry Model

The goal of this investigation is 1o provide conceptual and mathematical models of the
groundwater chemistry at Yucca Mountain. These models will explain the present
proundwater compnsition in relation to interactions of minerals and groundwater and will be
used to predict groundwater compositions as a result of anticipaled and unanticipated
environments,

Final revisions of papers for the 7th Water-Rock Symposium to be held in Park City, Utah,
in July were completed.

Test matrix for geochemical model nuns supporting most active groundwater determinations
was begun. Different compositions of groundwater from Yucca Mountain will be used to
simulate radionuclide dissolution and possible changes in water composition.

QA Activities. No additional progress to report o~ e IMOU between LLNL and Los
Alamos. IMOU is in review in Las Vegas.

Track Study Plan 83.13.1.1 during YMPO review.

Continue USGS collaboration. Dissolved gas compasitions (e.g., fugacities of CO.g and
O.z) from existing and new water-table wells will be used to determine Eb conditions
independently of Pt electrode measurements. The gas compasition data will also be used in
further pH bulfering capacity modcling and for refined models of the overall groundwater
chemistry.

Continue support of QA efforts. Continue tracking IMOU mentioned above.
Nonc

3006
31 AUguSl 1992
Eh and pH Buffering Capacity

3415
30 September 1992
Letter Report: AMost Active Groundwater Chemistry

M. Ebinger

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

Conference paper, Proceedings of the 7° Water-Rock Intcractions Symposium, July 1992
Approved by YMPO. : '

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

Precipitation of Caleite, Dolomite, Sepiolite, and Silica from Evaporated Carbonate and
Tuffuccous Waters of Southern Nevada

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

Frebhiminan Datace-de. Moot Releren, ¢
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WBS 1.2.3.4.1.2.1 and 1.2.3.4.1.2.3 Batch Sorption Studies and Sorption Models
Objective

The objective of this task is ta provide somption coelficients for clements of interest to
predict radionuclide mavements {rom the repository to the accessible envitonment.

Activities and

. Rogers attended two somption-related symposia at the annual spring meeting of the
Accomplishments

Amwerican Chemical Society, OF particular interest were talks presenting high-resolution
scanning-transmission (STM) images of chromium adsorbed on bewmaltite and Jow-resolution
atomic-foree mictoscope (AFM) images of hematite dissolution in the presence of citrate.
Kevnote addresses by W. Stumm (EAWAG, Swiwzerland) and G. Sposito (UC Berkceley)
stressed the imponance of spectroscopic studies (especially using XPS and EXAFS) to
understanding sorption mechanisms and developing predictive sorption models.
Cunversations with several participants yiclded suggestions on experimental techniques to
improve resolution of AFM images, panticularly of hematite.

M. Hawley attended the Materials Rescarch Society Meeting, which also cimphasized AFM
and STM techniques and advances.

New AFM tips that reduce the force applicd to a sample during a scan were received.,
Reducing the scanning foree is critical 1o obuining images aof sorbed compounds, the

scanning force must be reduced; the foree now vsed pushes most sorbed compounds out of
the imaging ficld.

Planned Activities Prepare for two new staff who will be joining this task. Prepare for visit by representatives

of the Office of Civilian Nuclear Waste Management.

Problem Areas Waork in conjunction with the Stanford contract has been temporarily suspended because ot

a lack of funds.

Milestone Progress 3009
30 September 1992 )
Variation of Water-Rock Ratio Sorption Cucfficients on Zeolitic Tuff

3212
30 September 1992
Progress Report on Single Mineral Experiments

I'ublications A. Mcijer
A Strategy for the Derivation and Use of Sorption Cocfficients in Performance Assessment
Calculations for the Yucca Mountain Site
Conference proceedings, Procecdings of the DOENucca Mountain Site Characterization
FProject Radionuclide Adsarption Workshop at Los Alamos Nuational Laboratory September
11:12, 1990).
Appioved by YMPQ.

Prehimonars [tata= b Nov: Ketreen, o
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WBS 1.2.3.4.1.2.2

Objective

Activities and
Accomplishments

Planned Activilies

PI'roblem Arvas

Milestone Progress

Publications

1%

Biological Sorplion and Transport

The purpose of this rescarch is 10 deterntine whether microbial activily can influence the
movement of plutanium in twil. Because Nuids are used extensively in the exploration of
locations for a nuclear repository, those micro-organisins capable of utilizing drilling fluids
as prowth sulstrates are of special interest.

Wark continucd on chamcterizing of the siderophore(s) produced by microorganism 1lc.
Specifically, a bioassay of the sidcrophore, using cthylenediamine di (o-hydroxyphenyl)
acetic acid (EDDA) was performed.

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

Work continued on milestone 3080, “Repon on Chelation,” and 3092, “Report on Colioidal
Agglomenation.”

L. Hersman attended the annual meeting of the American Chemical Saciety.
Continue plulonium K experiments,

Continue colloidal agglomeration experiments,

None

3080

30 Scptember 1992
Report on Chelation
In preparation.

3092

30 September 1992

Report on Colloidal Agglomeration
In preparation.

3176

30 September 1992

Pracedure for Determination of Formation Constants
In progress.

3177

30 September 1992

Procedure for Deierminartion of Effects on Colloidal Agglomeration
In preparation.

L. R. Hemsman, D. E. Hoban, and T. W. Newton

Preliminary Evidence of SilderophorclPlutonium Complexation
Joumal anticle, Journal of Applied and Environmental Microbiology
Resubmitted.

Preliminan Nataa-f1o Not Keference
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WBS 1.2.3.4.1.3 Radionuclide Retardation by Precipitation Processes

Objective The objective of the solubility determimtion task is to detennine the solubilities and
speciation of imponant waste elements under conditions characteristic of the repository and
along flow paths from the repositary into the accessible environment.

Activities and A new stafl member 1o assume D, Hobant's responsibilities is in the process of being bired.
Accomplishments (Hoban has accepted a two-year appointmient in Washington, D.C.)

The revised study plan should be complete by the 15 August target date,

D. Morris met with representatives of the DOE and proposed continuing solubility and
speciation studies for FY93 and postponing solubility and speciation modcling until FY94.

Task participants Clark, Hoban, Nitsche, Palmer, and Tait attended the national mecting of
the American Chemical Society. Many excellent technical sessions, panticularly in nuclear

chemistry, geochemistry, and environmental chemistry, wese of interest 1o those associated
with Yucca Mountain Project rescarch,

Speciation Studies. Pu(1V) EDTA complexation experiments to observe speciation changes
for pH 7 to 10 continued and preliminary analysis of the data suggests three species in this
pH region. Single crystals of two of specics were grown using slow evaporation from
aqueous solution, and they will be examined by XRD studies as soon as appropriate
standard operating procedures are completed. Line-width measurements made on Pu(VI) and
Am(VI) carbonate complexes indicated that ligand substitution follows an associative
patbway for uranium through americium. Data reduction on 13-C NMR on the 242-Pu(V])
carbonate system suggests that some additional experiments arc warranted 1o deduce the
intimate exchange mechanism. The results of these studies will be written up for publication
as a milestone report and submitted to the Journal of the American Chemical Socicty.

Synthesis on model complexes continued, and the letier report on model camplex studies is
presently being converted to LAMS format,

Experimental work on the photoacoustic spectroscopy (PAS) system has focused on
dctermining the atsorption spectrum and cross section of bona fide Pu(lV) colloids. This
data is necessary to check if any of the peaks observed in the Pu(IV)-carbonate system
correspond to that of a colloid. Contrary to our expectations, we observed significant
scatiering and low signal strength for large sized colloidal panticles. Unless we find that the
smaller sized particles have significantly larger PAS signals, we believe that the Pu(lV) in
bicarbonate media peaks we previously observed did not reflect colloid fonnation, and we

{ will try to obtain PAS spectra from smaller sized colloidal particles. We will also use
BN T-dependent PAS to measure the temperature effects on dilute Pu(lV)-carbonate systems.
! i
i Sy !
‘ B The FrameMaker-formatted version of the coding standards for QuickBASIC were
i submitied to the CCB for approval.
o ! - . . . . .
. g Solubility Studies. Three neptunium oversaturation experiments in UE-25 p41 water at

. 60°C have been completed, and three neplunivm undersaturation experiments under the
same conditions have been stanted. Solids from the ovenaturation experiments at the same
pH were used, except for a small portion set aside for XRD analvsis. The undemsaturation

Continued on next page
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Planned Activities

-l‘rulﬂcm Arvas

Milestone Prugress

Publications

5y

experiments will be assayed frequently at finst: assays will be decreased to every two to
theee weeks aller the experiments are underway. All assays to date have been analyzed,

Alpha-pulac height analysis was used to shorten analyses time of assays from the AnvNd
experiments,

Work continued on a detailed techuical procedure (DP), “Concentration Determination of
Solulile Radionuclides from Data Provided by a Low-Energy Gamima Counting System.” It
will be submitted next month for review. Anothict DP, “Calibration of Low Energy Gamma
Counters for the Yucca Mountain Waste Element Solubility Study,” is txing reviscd and
will be resubmitted In June 1992,

Certification of commercial NMR software will begin, and efforts in all above mentioned
arcas will continue,

D. Tait will attend the Rocky Mountain Regional Mecting of the American Chemical
Socicty and present a talk at the session on chemistry and environinental issucs.,

We are concemed about the loss of Software Quality Assurance Program stall as it may
significantly impact our cfforts in this task.

3031

30 Scptember 1992

Plutonium(lV) und Plutonium(V1l) Curbonaie Speciation Stuudics by NMR and PAS
Speciroscopics

On schedule.

3329

30 September 1992

Report on Neprunium, Plutonium, and Americium Solubility Experiments in UE-25pk] Water
Jrom Oversawration,

On schedule.

3330

1 January 1993

Evaluation of Aliernative Detection Schemes in Photoucoustic Spectroscopy
Early completion anticipated.

D. L. Clatk, D. E. Hobart, P. D. Palmer, J. C. Sullivan, and B. E. Stout
Carbon-13 NMR Characterization of Plutonyl(V1) Aqueous Carbonate Complexes
Joumal aniicle, Journal of the American Chemical Socicty

In preparation.

D. L. Clark, C. D. Tait, D. E. Marris, D. E. Hobant, S. A. Ekberg, and P. D. Palmer
Plutonium(IV) and Plutonium({VI) Carbonate Speciation Studies by NMR and PAS
Spectroscopies

LA-series repon

In preparation.

Continued on next page
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April 1992

D. L. Clatk, J. G. Watkins, D. E. Moris, and J. M. Berg
Molecular Models for Actinide Speciation

LA-series repon .

In preparation,

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

Preliminary Evidence of ¢ Siderophorc/Plutonium Complex

Journal anicle, Journal of Applied and Environmental Microbiology
Underpoing revision.

D. E. Hobart, D. L. Qark, k. D. Palmes, J. C. Sullivan, and B. E. Stout
Carbon-13 NMR Characierization of Americyl(Vl) Aqueous Carbonate Complexes
Joumal anicle, Jnorganic Chemistry

In preparation,

D. E. Morris and D. L. Clark

Spectroscopic Studies of the Hydrolysis of UCl 2 Spectral Effects of Ligand Exchange
LA-scries repont,

In preparation.

H. Nitsche, R, C. Gatti, E. M. Suudiler, S. C. Lec A. Miller, T. Prussin,

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

Measured Solubilities and Speciations of Nepmnium, Phuonium, and Americium in e
Typical Groundwater (J-13) from the Yucca Mountain Region

LA.scries repont

Submitied for YMPO review,

C. D. Tait, D. E. Marmis, J. M. Berg and W, H. Woodnuff

Evaluation of Alicrnative Detection Schemes in Photoacoustic Spectroscopy
Joumnal article, Analytical Chemistry or Reviews of Scientific Instrumentation
In preparation.

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

Plutonium Carbonate Speciation Changes with pH

Conference abstaact, American Chemical Sociery National Mecting Program, April 1992
Approved by YMPO.
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WBS 1.2.3.4.1.4

Ohjective

Activities and
Accomplishments

22

Radlonuclide Retardation by Dispersive, Diffusive, and
Advective Processes

L]
The objectives of this task ate to determine the rate of pdionuclide movement along the
potential fow paths o the avcessible environment and to examine the ellect of diffusion,
adsarption, dispension, anion exclusion, sarption kinetics, and colloid movements in the flow
geametries and hydtologic conditions experted to exist along the flow path to the accessible
cnvironment in the scenarios used for petformance asseasment.

This manth we continued Np transpont work using crushed-tuff eolumns made from uffs
G4-1530.3 and G4-275. As stated last month, in order to study Np transport, we must abtain
sharp breakthroughs for tativm elutions. (Neptunivm is expected to sorh to trace minerals
[such as hematite] in the wff, which will lend to broaden the elution curves; consequenlly,
we must ensure that physical dispersion is not responsible for the broadening.) We also
completed aptimizing all possible pammetens (including packing techniques) to minimize
clution broadening.

Table 1 shows the pammeters used in columns tritivm elutions for Columns G-J made with
wff G4-1530. We do not bave a dry weight for Colutnns [ and J because a wet-packing
technique was used.

Table 1
Fig. No. Column # Flow Rate Length Diameter Dry/\Wet Weight
(ml/ir) (mm)  (mm) ()
1 G4-15303G 3.0 1000 4.72 19.429.4
2 G4-15303H 0.15 1000 4.72 19.4129.4
3 G4-1530.31 03 1816.] 4.72 *NA/S52.25
4 G4-15303 1.0 1816.1 472 *NAJS2.25

*NA= not available

Figures 1-4 show the cumulative activity of tritiated water cluted through the columns
(A/AY) verses the cumulative volume cluted. Each column was injected with 0.5 ml of
tritiated water, Column | showed the optimal breakthirough curve; however, the flow rate
was too slow for timely completion of these experiments. Column J showed adequate
dispcrsion, and we began the Np clution through this column. The results of these studies
will be reported next month.

We abserved a distinct amount of black material at the bottom of Column J, and using a
magnctic sepamtor, we scparated the two fractions of crushed tuff G3-1530 and sent them
for chemical and XRD analysis,

We tested all waters in storage (J-13, H-3 and P-1) for microbial activity; most of the J.13
water showed considerable microbial contamination and was discarded; one container that

will be monitored long-tenn was retained. We found no microbial contamination in the
USWH-3 and UE-25 p#1 waters.

- Continued on next page
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Fig. 2 HTO elulion through G4-1530.3H
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. Planned Activities

 Milestone Progress

Publicutions

April 1992

Using sterile containers, A. Mitchell and M. Ott collected water from the J-13 well
(L. Hersman advised the staff about a study regarding the optimal procedure 1o use 1o avoid
microbial contamination.) The new J-13 water will be reccived at Los Alamos next month.

To support our transport experiments, we began Np batch-sorption experiments with tufls
G4-1530 and G4-275 with waters from USWH-3 and UE-25 pil.

A. Mitchell served as a bricfer at the Los Alamos exhibit for the April 1992 YMP open
house, and A. Mitchell and M. Ott bricfed a hiph-school tour at the FOC,

Continuc work described above,

3040
30 September 1992
Kinetics of Sorption on Columns of Pure Mincrals

3044

31 August 1992

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

In preparation.

3027
31 Maich 1992
Report on Sorpition by Batch and Column Techniques

L. R. Triay .

Radionuclide Migration in Tuff under Diffusive Conditions

Confercnce Paper, Proceedings of the Migration '91, Jerez de la Frontera, Spain,
14-18 October 1991

In preparation.

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

Radionuclide Migration Studies for Validating Sorption Data—Past, Present, and Future

Conference paper, Proceedings of the DOEfYucca Mountain Site Characterization Project
Rudionuclide Adsorption Workshop at Los Alamos National Laboratory September 11-12,
1990.

Responding to YMPO comments.

Preliminary Data={o Not Reference
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WBS 1.2.3.4.1.5.1 Retardation Sensitivity Analysis

Oljective

Actlvities and
Accomplishments

Planned Activities

Milestone Prugress

Publications

The abjectives of this task are to construct a geochemical/geopliysical model of Yucea
Mountain and 10 use this model 1o examine the physical and chemical controls on
radionuclide transport along flow paths to the assessable enviromment,

K. Birdsell met with P, Rogers, the new principal investigator for the samition task, 1o
discuss our approach to modeling the minimum K, sorption strategy. Rogerns suggesied
specific radionuclides to focus on.

QA and P'rogrammatic, Centification of TRACRN is continuing, and the design phase will
be submitted to the CCB in a few weeks. As part of the design phase, variable descriptions
were written for 500 variables, and pscudocode was writien for the new memory
management subroutines and the restant subroutines. The Verification and Validation Plan is
nearly camplete; several additional verification problems were run, and the results were
added to the Verification Report, We have almost completed work on a program that
automatically reruns and verifies thie verification problems and on the uscr’s manual.

G. Valeutine chiaired a review committee for the Softwarc Requirements Specification
Docunents for the sofiware CONAPS and MIEEQA, which arc used for the dynamic
transport task. He also performed a forial technical review of the FEHMN SRS.

Pscudacode and variables descriptions were written for the matrix solver GZSOLVE, which
will be a re-use component of several Los Alamos YMP codes.

We will continue centification of TRACRN.
3052

31 July 1992

Bascline Documentation for TRACRN

K. Birdsell, K. Eggen, and B. Travis

. Three-Dimisional Simulations of Radionuclide Transport at Yucca Mountain

Journal article, Radioactive Wasie Management and The Nuclear Fuel Cycle,
Special issue on the Yucca Mountain Project
Responding to comnients from YMPO.

Peeliminany Data—D0o Not Reference




April 1902

WBS 1.2.3.4.1.5.2 Demonstration of Applicablility of Laboratory Data

}
i
“ Oljective
1

: Activities and
» Accomplishiments

Planned Activities

Problem Areas
Milestone I'rogress

Publications

The purpose of this study is 10 design and conduct experiments to evaluate the applicability
of laboratory data and to test models used in the Radionuclide Transport Program to
deternmine far fiekl radinnuclide transpon. Both intenmediates and ficld-scale experiments
and natural analogues will be assessed fur theie potential to provide the requited data.

On 1 April a schicdule and budget far the LBL compancat of this task was developed and
loaded on software at Los Alamos for eventual PACS input to the Project. On 22 April,
A. Simmons of the DOE was bricled on the techniques, plans, and status of ficld-test
activity. A revised FY92 budget for LBL will allow wore effort in planning, A change
request to PACS will be prepared for LBL.

A Hydmlogy Integration Task Foree (HITF) meeting was held on April 16 in Las Vegas.
Cuntinue to develop study plan.

Review LBL N and P Tuancls repont,

None

No FY91 milestancs,

C. Locven

A Summary and Discussion of Hydrologic Datt from the Calico Hills Nonwelded
Hydrogeologic Unit at Yucca Mountain, Nevada

LA-scries report

Approved hy YMPO.

Accession numbers for references are being obtained.

Preliminaey Data—0o Kot Reference
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April 1992

WBS 1.2.5 Regulatory and Institutional

Ohjective

Munagement und
Integration

Sty 'lans

The purpose of this task is to coordinate the regulatory and institutional Project
tequitements within the Los Alinos programiatic strvetnie, The focus of this conrdination
cllon s on the integration of the technical work within the regulatory and instrutional
frameworb.,

Significant effort was made to put forh changes 1o the SCP Bascline. In panticular, the
rock-varnish work to suppon volcanism, crosion, and acotectonic studies was identilicd
discietely. PACs changes were initiated. Wark bepan to evaluate rock-varnish data in
suppart of the esosion issue resolution.

Water Movement Test, R1 (8.3.1.22.2). R1 has been approved by DOE but not by NRC,
A r1evision incorporating NRC and State of Nevada conmunents was submitted to the YMPO
on 17 Oclober 1991,

DifTusion Test in the Exploratory Studies Fucility, RO (8.3.1.2.2.5). A revision
incarporating DOE/Q and Project Office comments was submitted 10 Dr. Dobson in
June 1991,

Testing of the C-Hole Sites \With Renctive Tracers, R1 (8.3.1.2.3.1.7). In February 1990
DOE//HQ issued this study plan as a controlled document; it was then sent 1o the NRC for
comments. In January 1992 we were requested by DOE 1o revise NRC comments, The
revision is in progress.

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

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

History of Mineralogy and Geochemical Alterntion at Yucea Mountain, RO
(8.3.1.3.2.2). The Project Oflice approved the study plan in December 1991 and submitied it
to the NRC in January 1992 for comments.

Natural Anslogue Hydrothermal System in Tufl (8.3.1.3.3.1). This is an out-year activity,

Kinetics and Thermodynumics of Mineral Evolution and Cunceptual Model of Mineral
Evolution, R0 (8.3.1.3.3.2; 8.3.1.3.3.3). A comment resolution meeting for DOE/HQ and
Project Office comments was held in March 1990; revision on this activity has been
deferred because funds have not been allocated.

Sorption Studies and Sorption Modeling, RO (8.3.1.3.4.1; 83.1.3.4.3). A revision is in
progress.

Biolngical Sorption and Transport, R1 (8.3.1.3.4.2). Revisions incorporating DOE/HQ and
Project Office conmments were submitted in May 1991, Additional revised text were
submitted in Aupgust 1991,

Continued on next page
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April 10902

Dissolved Species Concentrution Limits, and Colloid Formation snd Stabiity, RO
(8.3.1.3.5,1: 8.3.1.3.5.2). In Navember 1990 the project office submitted comments 1 Los
Alamos o revise: that revision is in progress,

Dynamic Transport Column Eaperiments, RO (8.3.1.3.6.1). A conunent resnlution
meeting for DOEAQ and Project Office connments was held in August 1990; revisions are
in progress and are expected to be completed by April 1992,

Diffusion, RO (8.3.1.3.6.2). A contment resolution mecting for DOERIQ and Project Office
comments was beld in August 1990; revisions arc in progress and are expected to be
completed by April 1992,

Retardation Sensitivity Analysis, RO (8.3.1.3.7.1). A sevision incorporating DOE/HQ and
Project Office comments was submitted in June 1991, In October additional comments were
received from SAIC, P. Cloke. The comments have been addressed and were submitted to
the P. Cloke in March 1992,

Demonstration of the Applicability of Laboratory Data to Repository Trunsport
Culculations, R0 (8.3.13.7.2). This study plan is in preparation,

Guseous Radionuclide Trunsport Calculations and Measurements, (8.3.1.3.8.1). Funds
have not been allocated,

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

EfTects of a Volcanic Eruption Penetruting the Repository, RO (8.3.1.8.1.2). In
preparation, expected target date is May 1992,

Charucterization of Voleanie Features, RO (8.3.1.8.5.1). Accepted by NRC in September
1990,

Preliminary Data—a Not Keference
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WBS 1.2.6 Exploratory Studies Facility

Objective

Activities and
Accomplishments

Planned Activities

These Exploratory Studies Facility (ESF) tasks addeess the issues and information needs
associated with the ES-based characterization of Yucea Mountain to determine the
suitability of penmanently isolating bigh-level nuclear waste from biosphere in a geologic
repository.

Supparted ED&D in developing briefing material for Protatype Test Facility and started
wark to prepate dmft Prototype Test Facility rationale and justification,

Developed a druft summary-level document to assess sample needs from ESF.
Continued to participate in Test Integration (T1G) meetings and SMF meetings.
Prepared briclings for bi-\\:cckly ESF management meeting.

We have staned developing test infonnation for tests to be performed in north-poral area
and stanted preparation of test planning packages for launch chamber tests.

Prepare test planning packages for launch chamber tests,
Continue gathering TFM information from participants,

Continuc W develop definnitive design-related information for tesis to be performed in the
launch chamber,

Continuc to support intcgration sucetings such as ESF design, TIG, SMF, surface-based
testing and its interface with ESF testing.

Support ED&D cffort in developing rationale and justification for the need to bave a
prototype test facility for Yueea Mountin.

Continue to support Los Alamos surface-based test planning process.
Develop interfaces for testing and the ESF design. i
Revise and update PSAR as required.

Wark will be initiated to prepare Title 11 Test Planning Packages. ‘ !
Initiate work to develop new networks for ESF testing,.
Complete YMP prototype cancept paper with reconumendations.

Schedule Exploratory Studies Facility Test Coordination meeting {or 12 May,

Problem Areas None
Milestones None
Preliminary Datae Do Not Reference
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April 1002
WBS 1.2.6.8.4 Integrated Data System

Objective The integrated data system (1DS) supports the Exploratory Studies Facility (ESF) test
progran by providing a ceatral facility 10 automatically measure and control aspects of the
ESF tests. The primary purposes of the IDS are to assist the principal investigaton (PI's) in
acquiring high-quality test data in a uniform, controlled fashion and to transfer thase data to
the PI’s arganizations for dats managenent and analysis.

Activities nnd This activity has been deferred.
Accomplishments

Prehiminary Data<000 Not Keferense
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WBS 1.2.9.1.2.4

Objective

Activities und
Accomplishments

a4

Technical Software Management

The purposc of this activity is to manage the development. miplementation, and use of all
software emploved on activities that will support a license gpplication: to manage the
configurations of all sotiware and computational data; and to provide tools and procedures
that support these activities, Technical software manapanent conbnued 1o perfonn the quality
assurince, confligumbion mamgement, and engincering tasks that are required by the Los
Alamos Software Quality Assurance Plan fur the Yucea Mountun Project.

This activity has been deferred because of lack of funds.
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WBS 1.2.9.1.4 Records Management

Objective The ahjective of this task is to magnage records and documents related o the heensang of a
geologic repository for the disposal of high-level radioactive wiaste by developing,
implementing, and mantaimng a comprebensive, automated and mtegrsted mforumation
mamagement system,

Activities and An cight-month recard backlog was processed, fullowing litting of the stop work oder,
Accomplishtnents Approxunately 800 records were shipped o the Central Recards Facility, and anly 52
records were returns for cofrections.

Fifty-nine new records were reccived during April.
Safl worked with the training coordinator to develop and implement formal records

training. The course will be available as soon as revisions to the records proceduces ate
finalized.

Pretimimany [1ate o Not Ketevens o
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WBS 1.2.9.3

Objective

Activities nnd
Accomplishments

Planned Activitics

Problenms Arvis

Publicutions

Quality Assurance

The Quality Assurance (QA) Program supports Las Alamos Yuera Mountain Site
Characterization Project panticipants and ensures ihat their cffons provide data and evidence
admissible for the repasitory-livensing process.

Software. A software Configuration Contra) Board (CCB) mecting was held; 158 sotiware
change requests were submitted, and 95 were approved., ’

Grading Reports, Los Alamos bas 33 approved grading seponts. A revised grading report is
in 1eview at the Project Office.

Records/Dacument Contrul, Five detailed technical proccdures (DP-07, -112, -125, -129,
and -605) and one quality administrative procedure (QP 6.1, R4, Controlled Documents)
were issued. Detailed technical procedures DP-0G, -50, <122, snd -123 were deleted.

Training. The April orientation class was attended by 24 YMP staff. At this time
approximately 75% of all YMP pessonncl bave completed the new orientation course.

Program Development, Eighteen quality administrative proceduses (OPs) are in various
stages of revision, The QAPL presented a scmi-annual update of the QA program 10 EES-
13/Las Vegas personnel. Work began on the FY93 budget. The QAL attended a Los
Alamos root-cause training class.

Defliciencies. The Project Olfice closed CAR-92-003. A trend evaluation for the first gquaner
of 1992 was submitied to the TPO; no new adverse trends were recognized, and two
cxisling trends were closed,

Audits. Audit repons for EES-13/Volcanism (LANL-AR-92-02), and subcontractors
University of New Mexico (LANL-AR-92-03), Ohio State University (LANL-AR-92-04)
and University of California at Riverside (LANL-AR-92.05) were approved and issued. The
EES-13/Las Vegas TCO portion of audit LANL-AR-Y2-02 was postponed. Subsequently,
audit plan LANL-AR-16 for EES-13/Las Vegas TCO was approved. Audit plan LANL-AR-
06 for EES-5 was also approved. The annual management assessment of the Los Alamos
QA program was completed.

A quality assurance management assessment was conducied as required by the QA Plan.

QP revisions will continue and three 1991 sunvey repors will be completed, The annual
quality assurance status repont of 1991 will be published. An oricntation class will be
offered in May. Audits of EES-13/Las Vegas and EES-S will be conducted,

The cursent sofltware quality assurance plan is under internal seview and may be modified to
accommodate current budgel constraints.

S. L. Bolivar

The Los Alamos National Lahoratory Yucca Mouniain Site Characterization Proicct Quality
Program,

A Progress Repont for January 1, 1990 - Decomber 31, 1991,

In internal review, :

Continued on next pape
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Apeal 1002

S. L. Bolivar and J. L. Day

The Role of the Los Alamos National Labworatory Qualiuy Assurance Liison Jor the Yucea
Mountain Sise Characierization Project

Confercnee papés,~ASQC Encrgy Division annual meeting

In preparation.

S. L Balivar

LATA, 1992, Evaluation Report on the March 13, 1992 Orientation jo the Los Alumos
National Laboratory Yucca Mountain Site Characterization Project

in preparation.
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