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Planned Activities

Publieantlons

A meeting was held with Sandia National L'\tnnidl"i'-(S'Nl.) personnel on 29 May to
discuss caisson progress. A final design of the lowcr-boundnrv condition and a schedule 1o
complete preliminary chamclcnzanon were rcv:cwcd

E. P. Springer and M. D. Slcgcl _{ o
An Integrated Intermediate-Scale Caisson Expcr:mcn: ro Vahdme Madels of Fluid Flow and
Contaminant Transport in the Unsaturated Zone

Joumal anticle, Radioactive Waste Management and the Nuclcar Fuel Cycle - Special issue
on the Yucca Mountain Project

In preparation.

Performance Assessment Calculational Support (WBS 1.2.1.4.7)

Activities and
Accomplishments

Planned Actisities

o

Staff attended the Performance Assessment Flow and Transport Modcling Workshop on 5-6
May in Las Vegas. NV, G. Zyvoloski presented a talk entitled “Overview of Capabilities of
FEHM,™ and B. Travis presented a talk cnmlcd “Development of Improved Transport
Algorithms.” - .

Staff is using the Sandia Thermal/Mechanical mudel of Yucca Mountain to generate a three-
dimensiona), 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 to model transport through the matrix and factures scparately. These results will be

compared to results from analogous calculations’ using the composi(c porosity model.

= X
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Activities and Site management org:mnd a.nd bosf;d'a v:sxt by thc Indcpendcnl Cosl Eﬂt:male Tcam from
Accomplishients OCRWM. .

Management also orgamzcd for OCRWM 3 facnlma tour of lbc I.m A!amos YMP and 2

- geology ficld trip through the Jemez Mounums. R i o

"‘-.w- i

Management patticipated in ITE and conlmued to work on stsnon 2001.

Pubtications A. M. Simmons and J. A. Canepa - B ' :
Recent Developments in the Integrated Approach vaard Clxaractcmuc: of Radionuclide
Transport, Yucca Mountain, Nevada
Confercnee Paper, Wast Managcmcnl ‘92 Sympo:mm. 2-6 March 199"
Published. :

1} Surface-Based Test Coordlnation (WBS 1.2.3.1.1.)

Ohjective The goal of this investigation is to provide coordmauon for Los A!amos surf:cc-bascd test
planning package dcvclopmcm.

Activities nnd TCO stafl identificd orgamulion npmcf;t.a.lnvcs ar§d madc issignmcnls at mecxmgs to

~a

& Accomplishments initiate the development of the 'l'raccts.

Test Planning and Job Packagcs were lnhxaled for the ESF Fﬂn'Ridge‘pu mapping activity,
which was used to suppon the dcvclopmcm ol’TFM dau basc stmegxcs. . _-,‘_ e

1 £33 e 3 - b 3 oyl NG 4 KoetS

Severl sample requests were evnluatcd by lhc Samp!c Owwkw Commincc. Tct Plannmg
submissions were proposed for future ream-bit cutting samples from neutron-access
borclioles for the Water Movement Tracer Tests task, WBS 12.3.3.1.2.2. Criteria were

21 dcvclopcd by the principal invsugﬂor and mformally submirted 1o Sample Mamgcmcnt
!
A ’ R. Oliver atiended the May SOC mcchng at lbc Samp!c Managcmcm F:cxhty Two USGS

specimen removal requests were ayprovcd ‘and a rcquest by SAIC for industrial hygiene
samphng was dxsapprovcd The commitice supportcd Y n-qu
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Objective

Activities and
Accomplishinents

Planned Activities

Iroblem Areas

Milestone Progress

The purpose of this activity is to dcf'nc the mlporun( mmcralognc and gtochcrmcﬂ
variables along fracture and rock-matrix lranspont palhwnys at Yucca Mountain, in suppont
of performance assessment and to mluale !bc tmpact or rcposnory commxctmn on natural
waste-tanspon tarness. ' 3 3 :

We continued to test the new I\’EL m:crodnffraclomctcr. :

D. Bish and S. Chipera presented mvncd p:pcxs at a Nanoml lmnmle of Sundards and
Technology symposium entitled *Accuracy in Powder Dillraction Analysis™ on 26-29 May
in Rockville, MD. Th-y described guantitative x-ray diffraction analysis (XDR) work.

Studics of calcite in fractures are being pursued to determine the role of young calcite
deposits in defining unsaturated transport pathways and in potential co-precipitation
interactions with traasuranic waste. Electron microprobe and scanning electron microscope
(SEM) data were collected this month. Tbe electron microprobe data supplement previous
tracc-clement data that indicated distinctive depmsitional environments for calcite above and
below the water table, with indications of 3 much more oxidizirg environment abuve the
water table than below. Microprobe data for calcites below the water table reveal a much
higher Mn content compared to calcites of the unsaturated zone. SEM analyses are being
used to delimit the amount of dolomite intergrown with calcites below the water able
(dolomite docs pot occur in fractures above lbc watc: ublc),

Milestone 3123, “Fracture-lining Manganac Oxndc Mmcr:!s in Silicic Tuff, Yucca
Mountain, Nevada,” by B. Catlos. S. Chxpcn. D. Bnb and S Craven was submnucd 1o the
Q. : .

A fracture mineralogy pmtnutmu was pn:paml for the Jomt Gcocbcmutryﬂ!\dmlogy
Integration Meeting entithed “Fast Pathways: Ddimlmn md Detection™ to be beM in San
Dicgo, CA. on 9-11 Junc. S _

Waork planned within ihe next few months includes the following activities: (1) continue
analysis of fracture Gilings in the Painthrush Tuff to determine mincral distribution and
(acton controlling that distribution and (2) continue analysis of calcites to understand
transport and precipitstion mechanisms.

Milestone 3120 ba< been delayed by about one month hecause of (1) redirection of a larger
part of the author’s effort into calcite-silica studies under WBS 1.232.1.12 and

(2) expansion af the scope aof the zmlc.ﬂnne 10 include more data on calcucs below the waler
table, SRR

RN

30 June 1902

Cueleite in the Upper P.un:!muh Tu/)‘

TU% complete,

Delayed tecauee authot s pamc»palmg in Ca!cntc&'ln:a hsm: Rtsohmom Rtpon.

Preiminecy Dare—Die Not Reference
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3130
17 August 1992

3137

30 September 1992 T ‘
Mineralogy of Calico Hills for Adu Dn'clop'ncn:
95% complete.

Publications D. E. Broxton

Chemical Changes Associated wuh Zm!umman on rhc Tu[)'accoux Beds of Calico Hills at
Yucca Mountain, Nevada

Confercnce papet, Proceedings of the 7* Warcr Rock Interactions Symposium, July 1992
Appraved by YMPO.

B. Carlos, D. Bish, S. Chipera, and S Cuvcn B
Fracture-Lining Manganese Oxide Mmcmls ina Snlu::c Tu})’
Joumal anticle, Chemical Geology - -

Submitted to TPO.

G. D. Guthric, D. L. Bish, and B T. Mossm:n‘
Quantitative Analysis of ch!ue-Bcarm;; Dum U:xng rhe R:ctve!d Method
Joumal article, Science BTy

Submniitted.

D. Vaniman, D. Bnb D. Bmxton. B Carlos S Cbipcn. ‘and S. lxvy
Mincralogy as a Factor in Rm!:oacmv “ aste Tmnspon 77:rough Pyroclastic Rocks at
Yucca Afountain, Nevada : : .

Joumal atticle, Journal of Geoplysical Rcsearch A

Draft complete; may be revised for a dilferent journal.
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Muy 1992

WBS 1.2.3.2.1.1.2 Mineralogic and Geochemical Alteration

Ohjective

Activities and
Accomplishments

Planned Activities

Problem Areas

Milestone IProgrrss

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 effccts of natural and
repository-induced alteration.

Staff panticipated in 2 Yucca Mountain site and facility tour of Los Alamos for DOE
OCRWM and M&O personncl.

D. Variman, S. Chipera, and D. Bish completed 3 paper on pedogenisis of siliceous

¢ Teretes at Yucea Mountaln, with a focus on Treach 14 data. The paper is now in intcrnal
techuical teview and will be submincd to Scncncc. L

Scanning Electron Mncrmmpc (SF.M) imaging of zcohus and silica from breccia dikes and
needle-fiber calcite erystals in fossil roois supponted the studies of hydrothennal alteration
and laminated calcreles. '

TR T N L )

S. Levy investigated ﬁcld-smlc evidence of former fluid flow at Harper Valley and Busted
Buuc She examined outcrops of the lower Tiva Canyon member of the Paintbrush Tuff and
the underlying bedded tuffs for presence or abaence of alicration related to coaling of the
Tiva Canyon nufl and proximity 1o slmcmr:l fcznm-s xhz! could bave influenced fluid

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

We will continue our SEM studies of samples [rons surface exposures of suspected
hydrathermal deposits and materials used for K/Ar analysis,

S. Levy will present a talk on the applicability of alieration bistory studies to the
identification and characterization of fluid “fast paths™ at the joint Geochemistry/Hydrology
Integratinn Mecling next month,

None . - C .

R KN

A0 October 1992
Chemical Transport in Zeolitic Alieration
60% complete.

341 g
31 March 1992 (dchscd due 1o pamc:panon ln lhc uuuc rcsolunon process)
Laminated Zone in Trench 14

60% complete,

12

31 July 1992

KiAr Dating of Clays und Zeolites
Revision in intetnal technical review,

Continued on next page

FPrehminany Data =00 Not Reference
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Publications

May 1092

3143

- 30 April 1992 - A

Experimental Dehydration of Volcam
Submitted to TPO.

3150

15 April 1993

Final Report on Bedrock
24% complete.

S. Levy and C. Nacser o PEE Ry :“,,,’ 3
Bedrock Breccias Along Faul Zoncs near, Yucca Mounram, Nevada

Chapter in USGS Bullctin on Yucca Mounuin studu:s*** RN
In USGS edllnna\ review, .

D. Vaniman, D. Bish, and S. Chlpcr: o
Dchydration and Rehydration of a Tuff Vurophyre T
Joumal anticle, Journal of Gcophys::al chcarch '
Submitted to TPO.

L

D. Vaniman, ct. al ) o

Precipitation of Calcite, Dolomite, Scp:olue, and Silica from Evaporarcd Carbonate and
Tuffaccous Waters of Southern Nevada :

Confermnce paper, Proceedings of the 7' Watcr-Rock lmcmcnans Symposium, July 1992
Approved by YMPO.

G. WoldcGahricl, et. al.
Preliminary Assessment of Clmo;mla!uc K/AR Rc:ulu Jrom. Yucea Mountain, Nevada: a
Potential High-Level Radioactive Waste Repository Site’ ,

Conference paper, Procecdings of the 7° Wurcr-Rock ln:cracnons S)mponum. July 1992
Approved by YMPO.
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WBS 1.2.3.2.1.2 Stability of Minerals and Gé%é

Obhjective

Activities and
Accomplishments

The objective of this activity is to produce a model for past and future mincral alieration in
Yucca Mountain. The model is intended to explain the natural mineral evolution resulting

from the transformation of metastable ‘hineral assemblages to more stable assemblages and
the cffects of a repository cmplaccmcrf' ERERRL T ‘
AR LA

This activity has been deferred.
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] WBS 1.2.3.2.5 Postclosure Tectonics

Objective

Activities and
Accomplisliments

Planued Activities

Prablem Ateas

May 1992

The abjective of these vnlmnmn studics is 1o determine lhe h:mrds ol‘ fulurc volcamc
activitics with respect to siting a bxgh level rndnmcﬁve wastc tcposilory at Yucca Mountain.

We received review comments on Studv. Plan 8.3. 1.8 l 2 ths:c:ll Pmccss of Magmanc
Activity and Effccts on a chomor\r. and niade appropriate clnngcs. It will be submitted
ta the DOE shartly, e

Calibration analyses of thermoluminescence (TL) 'a'gc estimates for a sample suite from the
Snake River Plains were completed. The TL age estimates agree with calendar-carrected
14C and K-Ar age detenninations (within two sigma error bars). This anal)scs gives us
increased confidence in the tclnblluy of TL ape estimates.

We developed a worksheet to rcducc unmum»lhonum ('U-Tb) mass spectrometry data and
to calculate and plot isochrons.

The review and comment resolution have Deen cnmp)ctcd l‘m lhc detajled technical
pcedute (DP) for cosmogenic belium studies. - Sy oo

We received twelve analyses of the isotopic mmpmmun nl’ Pb for samples from the basalt
of Crater Flat from the University of Colur.ndo.

Staff attended the Los Alamos YMP pricn}alio_n program.-"’

Wark In P'rogress. The first deaft of the intraductory chapter of the Issue Resolution
Repon for volcanism was completed. The section on geologic setting of asaltic volcamsm
in the Yucca Mountain rcgmn is appmximalcly 70'.'-6 complctc.

We continued ficld work at Pnaulc Rldgc and collccxcd addmonal samplcs for paleomagnetic
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 are re-analyzing the sample collected below the QI, lava for TL age estimates. Thinty
samples were processed and subutitted for major clement analysis by the XRF methad,
Twelve samples were submitied for thin-sectioning as part of processing samples for K-Ar
age determinations. Thiny-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 Los Alamos on geacration of
mixed wastes, which are generated in the chemical scpamuons used 1o process samples for
U-Th discquilibrium age determinations. :

The Issue Resolution Report wnll bc complclcd in July. We bave expanded the scope to
include sections on basalt petrogenesis and magma system dynamics. We need additional
staff to complete these scctiom.“and are ‘waiting for hlnng actions to be procmcd

Preliminary Data{)o Not Reference



May 1992

Milestone Progress

Publications

10

Samples collected in March for TL agé‘aclénmndlidm do not contain a sufficient quantity
of a finc-graincd component (4«11 mncrom) for amlv:ts. In order 1o process these samples
we will have to test labora!ory methods for TL age csumalcs ol‘ coarse-grained samples.

3174

8 January 1992
Effects of Magmatic Durupuon on thc cha:uory (SAudy Plan 8 3 1.8.1 .2, R0)
Submitted to TPO, B =

3034

30 September 1992 o
Report on Magma Syster: Dynamies - . .

3109
30 September 1992
Report of Subsurface Effects

3
30 September 1992
Preliminary Geologic Mupping of Voleanic Centers

3164
30 Scptember 1992 ; A
Progress Report on ﬂtcrmolummcxccncc

B. M. Crowe, cx.aI.
Issuc Resolution Report
In preparation.

S. G. Wells, e¢ al.

Atultiple Eruptive Events at Smnll Vo!umc Ba.mlm: Centers: Evidence From the Cima and
Crater Flat Voleanic Ficlds

Joumal anticle
In prepanation.
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Objective

Activities and
Accomplishments
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Milestone Prugress
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May 1992

Water-Movement Tracer Tests

q,y ._.,»r, .-

The abjective of the water-movement tracer tests is ta obmn mieasurements of chlorine
isntope distributions to help quantifly the pcrcolalmn of precipitation in the unsaturated zone.

The subcontractar, Hydro Geo Chcm. 1c.1chcd about 40 samplcs of cuttings and soil profiles
for CI/Br analysis.

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

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

Complete additional DPs; process soil samples for Ci/Br and chlorine-36/Cl ratlos; process
cuttings samples {rom neutron-access borcholes; and collccl addmonal sail samples from
Yucea Mountain area as npponunmcs amc.

None

3191 e
Procedure for Chilorine-36 Analysu of Unsarumrcd Zonc Sumplcs
30 September 1992

85% complete,

Preliminary Dou;oo Not R'cfe;;nté
L 1
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Ohjective

Actlvities and
Accomplishments

Milestone Prugress

e L ) Y

WBS 1.2.3.3.1.2.5 Diffusion Tests In the ESF

The objective of this task is to dctcr;ninc in situ the extent to which the nonsorbing tracers
diffuse into the water-filled pores of the Topopab Spring welded unit.

No significant activity in this sludy.

No Level Il milestones are planned this fiscal year.
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Muay 1022

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

Experitents will be conducted at the C-Well complex (holes UE-25 c#1, UE-25 c#2, and
UE-25 ¢#3) and other wells in the vicinity of Yucea Mountain using reactive tacens to
charcterize retardation and lmnv.pon pmpcmcs al a larger scale than curently used in
labaratary experiments, :

Software Certification, Review commients on the FEHMN application are currently being
addressed. The cdftools application bas been cerntificd for use. Work continued on the
GZSOLVE and penplot lpplicaliom, bul no new baselines bave been completed.

Lithium Bromide Studies. Wc cvaluatcd (bc ptccmnn of our ion chromatograph for
measuting lithioin ion concentration and Tound (1) a 1elative standard deviation of less than
1% for lithium concentration of 10 ppm and (2) a 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 began our first set of lithium sorption and desorption experiments at 38°C, using 3 ratis
of 1 g mch to 1 it J-13 water at 10 different concentrations ranging from 0 to 2000 ppm
Inhium. At this time, we are washing the roch samples with J-13 water until the fluid comes
to equilibrium wath the mck. When this phase s complete, lithivin bromide will be added 10
the samples and sorption and desorption will be measured.

Maodeling. The FEHMN application is being used 1o perform non-quality-affecting analyses
of flow and transport in the saturated zone. The resulis of the tanspornt calculations (2
sensitivity amalysis assessing the impact of matrix diffusion on radionuclide migntion in the
satutated 2onc) will be repanted in 8 paper by B. Rabinson,

To assess the amount of time required for the fractures and nuatrix to come into pressurc
cquilibnuin during a well test, we are using the dual-porosity feature of the model, Our
tesulte will puide aur design of ficld tests to ensure that the pressure in the fractures recach
equilibrivm with fluid in the m.ﬂnx before lhc lraccx IS m;cctcd

Other. . Newman and P. Reimus visllcd !bc Samplc Mamgcmcm Facility to examine
C-Wells core for possibile use m fumrt labomorv cxpcnmcnu

Continue to bring the cumpu!cx codcs FRACI’\ET FEH\i\' GZSOLVE, and SORBEQ and
other soltware into compliance with the SOAP. This consists of compiling existing
docutientation on these codes and writing new matesial required by the SOAP whete
NeCessany.

Continue hatch-samption expenments with lithivin bromide.

Continue devefopment of techniques for measuring the concentration of polvstyrene
microspheres in solution,

Complete paper on a salidation strategy far the matrix diffusion conceptual model.

Continve modeling studies using FEHMN 10 suppon the design of the ficld tests.

Continued on next page




May 1222

Problem Areas

Publication

Milestones

14

FRACNET Documentation

Because of the lack of stafl assxgncd 0 lbe SQAP acnvity. we are unable to complete the
SORBEQ centification cffort or progress past the rrquin:mcnu phase for FEHMN. We arc
alsa concerned that the GZSOLVE effort will be, dchy:d once we subniit the detailed
design haseline, :

*

\W. L. Polzer, E. H Ewngmn :

Function of E.xpa.r:mmml Cnndmons,..,, Do :
Ruadioactive Waste Management and xhe h clcar Fucl C)t!c Spccnl issue on the Yucca
Mountain Project -
Joumal article
In preparation.

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

Thermodynamically Derived erauonslups Between the Modified Lanymuir Isotherm and
Experimental Paramceters

Juumal anticle, Environmenial Science and Technology

Undergoning revision,

B. A. Rubunson , '

FRACNET-—Fracture Nepwork Modc.'l [or Water Flow and Solute Transport
LA-senies repont
In preparation.

B. A. Robhimvon
SORBEQ—A One-Dimensional \!ndcl [or S:mulanng Column Transpor: Experiments
LA-series teport . .

1n preparation.

B. A. Robinson

A Strategy for Validating a Contqmml Modd ]or Radnonuchdc Mrg'muon in the Saturated
Zone Bencath Yucea Mountain Radiodctive Waste Managemm: and the Nuclear Fuel Cycle,

Special issue on the Yucea Mounum Pm;cc! :

Joumal anicle

In prepanation,

38N
30 September JOU2 )
Documen:ation for SORBEQ :

3ad
30 Scptember 1992
Batch Sorpuon Experiments with Lithium

T112
22 June 1992 4
Final Documentation for FEFMN

196

27 July 1992

Freliminary Data—Do Not Reference
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The gnal of this investigation is to pmvndc conccptunl and nmhcmaucal models of the
grundwater chemistry at Yucca Moumain. Thc\t modcls will explain the present
groundwater conmposition in n:l:mon o inlcnclmm of mincrals and groundwater and will be
used 1o predict groundwater cnmposmom as a tcsuh or annc:palcd and umnhcnpa(cd
cnvirnnments. ,

We continued developing thc xcst matrix l’or gcochcmncal modcl runs suppomn: most-active
groundwater determination. We plan to use different compositions of groundwater from
Yucea Mountain to simulate radionuclide d:ssotuhon and possible changes in water
(ﬂlllp()'ﬁl(lﬂﬂ.

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

We will begin resolving YMPO comments on the study plan.

We will continue USGS collaboration; howeves, delays in delivery of malerial and
cquipment for the USGS down-hole sampler could slow dnwn testing of conceptual models
of groundwater chemistry at Yucea Mountain, We are considering measuring dissolved
grases from Yucea Mountain groundwaters for Eb using 3 gas chromatograph; work in this
area could begin this sumier.

Comntinue support of QA cffons. Q}nliﬁuc tracking l\iOU mentioned above,
None
2006

3 August 1002 o
El and pH Buffering Capacity ™

RE) B

30 September 1992
Letter Repont: Most-Actic ¢ Groundwater Chemistry

M. Ebinger

Wauter-Rock Interactions and the pH Stability of Ground waters from Yucca AMountain,
Nevada

Canlerence paper, Pracecdings of n’:c 7 Warer. Roclc Interactions Symposium, July 1992
Approved by YMPO. :

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

Precipitaion of Calcite, Dolomite, Scpiolite, and Silica fram Ev apomtcd Carbonate and
Tuffaceous Waters of Southern Nevada

Conference papet, Proceedings o{ the 7* Water-Rock lmcmctwfu S ymposium, July 1992
Approved by YMPO,

Prelimirey Data—{lo Net Relerance
o ' 15
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WBS 1.2.3.4.1.2.1/3 Batch-Sorption Studles and Sorption ‘Models

Ohjective

Activities and
Accomplivhments

Problem Arceis

Milestane Progrvess

ublications

16

The objective of this tash is to pmvndc sorplmn cocmclcnu for elements of interest 1o
predict radionuclide movements from the repository to the accessible envitonment.

M. Hawley presented a poster on the current status of our atomic-force microscopy (AFM)
and scanning-tunncling microscopy (STM) work to DOE OCRWM and M&O personnel
who taured Los Alamos. Of particular interest was 2 scrics of photos and AFM scans of
devitrificd tu!f from Yucea Mountain taken at increasingly bigher levels of magnification.

“The devitrified ground mass appears almost featureless under an optical microscope, but

miciocrystalline structure on the 10%m scale is clear in low-resolution AFM images. High-
tesolution AFM images show a complex structure of intergrown minerals within the
microcrystalline structure, These data are consistent with surface area measurements,
indicating that the accessible surface area of the tuff does not increase substantially as the
sample is ground into finer and finer particles. In uther words, the bigh surface area of the
devitrified tuff is due 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 snrptmn sludln particularly in
areanic compound sorption feactions,

None

RIS .
30 September 1992 ‘ BT C
Variation of Water-Rock Ratio Sorpnon Cmf]' cums on Zcolmc Tuj}'

‘'

a2
30 September 1992
Progress Repaort on Single Mineral Experiments

AL Meijer

A Strategy for the Derivation and Use of Sorption Cocfficients in Performance Assessment
Calculutions for the Yucea Mounsain Site

Conference proceedings, Proceedings of the DOEYucca Mountain Site Characterization
Project Radionuclide Adsorption Workshop at Los Alamos National Laboratory September
11.12, 1990,

In press.

Preliminan [Icu-{;):’ Not Reference "
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“{ WBS 1.2.3.4.1.2.2 Biological Sorption and Transport
‘ Ohjertive The purpose ol this reseatch is to detenuine whether mictobial activity can mfluence the

N movement of plutonum n wutf. Becavse fluids are used extensively in the exploration of
S locatinns for a puclear repository, thuse micro-organisms capahlc of utilizing drilling fluids
? ) as prowth sulntrates are of special mlcn:al.

d; . .
:?{ Activities and Wark continued on the characxcrir}uion_ ol’ the sidcmp'h«m(s) produced by microorganism
;;0‘*5‘, 4 Avcomplishments 11e. In addition 1o the bioassay performed last month, wotk has bepun on determining
‘,’“«' ] mictobnal enhanced mineral dissofution: The purpose of this work is to gain a better
'% B undrntanding of the metabolic activities of microorganisms in the subsutface envitonment,

as such activities apply 10 radionuclidc lnmxxm.

The numier of micronsganisms mJ 13 v.cll \nlct was dclmumcd 10 be between 6.2 x 10°
and 9.0 x 10" microorganisms per milliliter of walcx. as dclcmnncd by the dilution pout
plate mcthod. :

Y
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Wack has continued on writing nulc&toncs}()SO. “Report on Chelation,” and 3092, *Repont
on Calloidal Agglomeration,” ' S SR

Ly
~

.. Hervman atiended the Annual Mcclm!, of lbc Amcm'-m Saciety for Mictobiology in New

3

o

¢
f_'?,',gf i Oteans, LA, 26-30 May.
£5:2,
2% 5
e Planned Activities Continue plutonium K, experiments.
. J '
‘:,‘:.3_: A Continue colloidal agglymezation experiments,
i;‘-ﬂa{' g I'reblem Areas None
Bae s
:‘:".;'[ 1 Milestone Progress 080
““t 5 30 September 1992
1A Report on Chelation
&E‘i . In prepatation.
J‘O{‘}
\3 ’
i3 M2
vy 30 September 1992
SR Report on Colloidal Am:lnmcmuon
e In preparation.
£

276

30 September 1992 PEAe L T
Procalure for Determination of Formation Constants

[n progress.

et

Ca e

M7

30 Scpiember 1992

Procadure for Determination of Effects on Colloidal Agglomeration
In preparntion,

Publications L. R. Hersman, D. E. Hoban, and T. W, Newton
Preliminary Evidence of Sideraphaore!Plutonium Complexation
Jourual atticle, Jourral of Applicd and Environmental Microbiology
Resubmitted, - :

17
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WBS 1.2.3.4.1.3 Radlonuclide Retardation by Preclpltatlon Processes

. ""V by ~:',-. 2 _-7 f‘ "y
Oljective The objective of the soluhshly dclcnmmlion usk is 10 dctcnmm: the solulnlmu and
speciation of important waste elements under conditions characleristic of the repository and

along flow paths from lhc r:posuory into the accessible cnvtromncnl.

Activities and We continued 1o revise the study plan in response to YMPO review, Wc have addressed
Accomplishments approximately half of the 86 review comments and cxpcc! to complctc the revision by 15
August, U

D. Clark, D. Marris, and D Tail r:prc mcd this task at an inl’nrmauon exchange in Los
Alamos between the YMPO and ‘the. S“:dxsh SKB on 26-27 May. Morris presented a bricf
overview of this task’s acmmplishmcnu since the lasl infonination exchange meeting in
November 1990 and explained some of H. Niuche s solubchxy detenninations in J-13 water,
Tait discussed reeent progress wilh Pu(lV) spcdahon using photoacuustic spectrscopy
(PAS), and Clark presented recent fesults conceming the carbonate ligand exchange
processes for uranivm, plutonium, and americium actinyl species.

Clatk, Mormis, and Tait presented three posters to DOE OCRWM and M&O persoanncl who
toured Los Alamos,

Speciation Studies. Wark-up of the experimental PAS data for the Pu(1V) cartonate system
continues in preparation for the milestone report duc at the end of October, Data have teen
collected as a function of pH, anbonn!c conccnlnnon. plutanium concentration,
femperatute, aml prcscncrlabscnce of Pu(1V) colleid. A small number of additional
experiments using smaller particle-size colloids are planned to complete this eflont.
Unfartunately, the PAS ellort has been suspcndcd for the past several weeks because of the
Los Alamos moratorium on the generation of mixed waste. As soon as the moratorium is
lified, we plan to begin analysis of these dats with the intent of extracting thermodynamic
parameters. We continue to pn:parc 3 ccml'cd software packagc for the PAS system.

D. Clark is completing a papcr on plummum_carbom!c N’MR results to be submitted to the
Journal of the American Chcrmcnl Sociery. We have | bcgun the centification process for
commercial NMR software.” : - S

¢ have stopped synthesis ol‘ mode] complexes bccausc or lbc Lns Ahmos moratorium on
grncnlmg mixed waste. The letter rtpon on modcl romplex studies bas been prepared 1o be
published as an LA-serics repart, . -

P. Palmes prepared Pu(IV) aquo ion and Pu(TV) colloid solutions and shipped them to Tash
23.4.1.4 for seption studies,

D. Clark, P. Palmer, and D. Hoh:m are preparing an addmoml 13-C NMR txpcnmenx on
An(V1} carbonate to verify eatlicr data analysis.

We bepan Am(IMI) experiments; a [resh sainplc of Am was dissolved and analyzed. We
alvo obtained ’O-curichied H,0 for future O-NMR studics on Am(TII). A sample of this
Am(H1) solution will be made available for PTS and sorption analysis,

Coantinued on next pege
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filestune Progress

May 1992

Salubility Studies. Our maost mcm suuphng of the Np undersaturation experiments in
UL-25 pRl a1 60°C reconfinns that our two approaches 1o solubility assessment,
mversaturation and undersaturation, will provide the same results. By day 15, the Np

undersatutation experiment at pH 7, had lcachcd the same concentration as the
ovenaturation experiment. For the pH 8.5 cxpcnmcnl 43 ‘days was tequired to reach the
same concentration as in the o\trsatura!mn cxpcmucnl. The experiment at pH 6 is taking an

cven fonger time period, which is undc:sundahlc because the solubility of Np is more than
two orders of magnitude higher at's pH of 6. Thcs: cx;n:nmcnu will continue for some
time 1o cnsure that steady-state bas’ bccn auamcd s

’’’’’’

Gamma-pulse height analysis continued for the three nucnc:umlncod\-nuum oversaturation
experiments in UE-2S p#1 at 60°C. When these experinients ate completed, we will prepare
approach-to-equilibrium plots for cach; if the results show stable steady-stalc concentrations,
the oxidation-state distribution and Eh will be detenmined, and the solids will be analyzed.

We are prepating for our oxidation-state determinations, which will be followed by
undenaturation experiments using solids from the oversaturation experiments, Using
oversaturation, we recently sampled plutonivm in UE-2S p#1 water at 60°C, and we are
warking up the data. Updated approach-to-equilibeium plats for plutonium will be included
with our June monthly report.

Regarding the Lawrence Betkeley Laboratary QA elfont, the procedure, “Openating and
Catibrating a Low-Enerpy Gatnna-Ray Counting System”™ (LANL-LBL-DP-02, R1), has
been revised. and T, Morgan has agreed to perform the requited QA review. The detailed
technical procedure, “Coacentration Detesmination of Soluble Radionuclides from Data
Provided by a Low-Encrgy Gamma Coummg Svslcm. is &hll being revised and should be
completed by the end of June. PRI :

D. Tait will 2ttend the Rocky Mounum'ch:oml Mc:lmg of lhc Amcncan Chemical

Society and present a talk at the Chc'?xifslry ’and Emmnmcmal lssum topical session.

The Joss of suppan penonnel in the Soflmrc Ouamv A&sunncc ngnm at Los Alamos
cauld significantly impact our efforts in this task. The Laboratory’s moratorium on
generation of mixed waste has effectively shut down the use of the PAS system because of
the stipulation that any chemicals entering our labontorics are potentially contaminated with
radioactivity. Thus, our waste laser-dye solutions are presently considered mixed waste.
Hopefully this issue will be resatved soon.

K}

30 September 1992
Plutorinm(IV) and Phatoninum(V) Carborate Specintion Smdws by NMR and PAS
Spectroscopies
On schicdule,

KRR

20 September 1992

Eeport on Neptunium, Plutonium, and Amcnaum Squbslu) Lrpcnmenu in UE-25 p#]
Water from Oversawration. - .

On schedule,

Freliminary Data—Do Not Reference
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Publications

Contued on next page
3330
1 Jammv 1993
Evoluation of Ahcmauw Dc:cawn Schcma in Phunoacoustic Spectroscopy
Eatly complcuoa anuapalcd N

D L Chxk. D E Hohm. P D Palmct.) C. Sullivan, and B. E. Stout
Carbon-13 NMR Characterization of Plutonyl(Vl) Aqueous Corbonate Complexes

» 4Jouml arudc. Journal of :Iu' Amcnwn Clu'mu'dl Society

D. L. ClarL‘C.D Tait, D. E. Marris, D. E. Hobart, S. A. Ekberg, and P. . Jalmer
Plusonium{IV') and Pluxomum(i'l) Carbonate Speciation Studics hy NMK and PAS
Spectroscopies

LA-serics repont

In prepanatioa.

D. L. Clark, 1. G. Watkins, D. E. Morzis, and J. M. Berg
Molccular Models for Actinide S;u-cwuun

LA-serics repont

ln prepanation.

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

Preliminary Evidence of a Siderophore!Plutonium Complex

Joumal article, Joumal of Applicd and Environmental Microbiology
In ptqumlon - _

s el R -45

D.E Hobm. D L ka P.D. Palmu. J. C. Sullivan, and B. E. Stout
. Cuarbon-13 NMR Characteri:ation of AmericyliV]) Aqueous Carlonate Compleaes

Joumal anticle, Jnorganic Clwmu:r) AL
In prcpamum :

. iy
e v,

D. E. Mormis and D. L, Clark 2.+
Spectrascopic Studies of the H)drolym of UCl, Spectral Effects of Ligand Eachange

" LA-scrics 1eport.

In prepamation. - -

. e

H. Niusche, R. C. Gatti, E. M. Sandifer, S. C. Lee A. Miller, T. Prussin,

R. S. Deinhamimer, H. Maurer, K. Beeraft, S. Leung, and S. A. Carmpenter

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

LA-serits report
In revision.

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

Evaluation of Alictnative Detcction Schemes in Plwtoacoustic Speciruscapy
Joumal anicle, Annlmcal Clu'mxsxry ot Reviews of Scientific Insirumentation
In prcpamlom S

Continued on next page
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WBS 1.2.3.4.1.4

Objective

Actlvities and
Accomplishments

1o
3

Radionuclide Retardatlon by Dlsperswe, Diffusive, and
Advective Processes A

The objectives of this xask uc to determine the rate of ndlonuchdc movement along the
potential flow paths to the acccssiblc environment and to examine the effect of diffusion,
adsomption, dispersion, amon “exclusion, sorption kinetics, and colloid movements in the flow
geometrics and hydrologic conditions expected to exist along the flow path to the accessible
environment in the sccmnos used for pcrfonnancc asscmncn!.

oy s ~‘» :" ,."-" i 51’-‘-" SUele

This month we contmucd Np transport work using cmshcd-tuﬂ' colunms made from tuff
G4-15303. The column mcasurtd 1816.1 mm long and 4.72 mm in dnmclcr, with a flow

rate of 1 ml/r thc dry wmght ol' lhc iuﬂ' in ll}c oo!umn was 31 4g.

i A
Figure 1 shows lbc cumulativg acuvity or tritiated water clutcd lhrough thc column (AJAt)
versus the cumulative vnlumc ‘elited, Figurc 2 shows the cumulative activity of ncptunium
cluted through the column vmus tbc cumuhllvc volume cluted. The column was injected
with 0.5 ml of tritiated watcr or 0.5 'ml of fieptunium 'solution with a’ molarity of 4 x 10,
As reported last month, we nohccd that the column has a distinct amount of black material
at the bottom, We separated the two fractions of crushed tufl G4-1530 with a magnetic
separator and sent these two. l‘ncuom for chcnucal and XRD analysis. The results arc given
in Tatnes 1.2 - '

Table 1: Chemical Annlysls (ln Welgh! l'crcent)

. G4 1530.3 >9 Amps fructlon
.- Ferric Oxide 146 .
-, Fertous Oxide <0.01 .

" Manganese Oxide 0.34 -

G4-1530.3 <9 Amps fraction :
Ferric Oxide 0.47 -
Ferrous Oxide <0.01

Manganese Oxide 0.022

smeclite lr:cc
quartz ~4
clinoptilolite ~68 A
mocdenite ~14 i “crisiobalite <12 .
opal-Ct ~12 .- clinoptilolite ~28

fcldspar =2 _ motdenite ~8
feldspar ~33

magnetite/maghemite ~3

- Continued on next page
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May 1092

S - AT
Al this time we do not have an cxplanal:on for why only 35% of lhc Np clulcd lhrougb tuff
G4-1530.3 (which corrcsponds to i N of =17 ml/g) Comcqucm!y. we observed a
retardation of Np. Sixty-{ive p:rccnl ol’ the Np was not cluted even after 24 free column
volumes were cluted (which corrcsponds foa l\, of ~ 17 ml/g), and we suspect the reduction
of Np as the causc. Whether this r:Jucnon is mused' y,mxc'mbml actwuy or a chcmnal

AEYANE RWale
agent in the wif s not clcaru "-?:?r;f"; L AV

Ty

o) \3 B, g . .
NI A’:.g,"“ S Y at
We continucd Np huch-sorpnon cxpcnments wnh tuffs "G4- 1530 and G4-27S wilh USWH 3
and UE-25 p#1 waters to support ouf mmpon cxpcrimcn!s. We havc ‘begun Np batch-
sorption experiments with il G4- 1530 anid G4-275 with the recently collected J-13 water
(which was tested for microbial acuvny ‘and found lo he frcc or mlcrobxal contamination).
The members of the transport :md dn!Tuswn 1.1<ks nmdc prscmahons fo DOE OCRWM and
M&O personnel who toured Los Alamos. T

RETee] ¥ #

wad

1. Triay panicipated ina DOE/S!\D interaction,

I v

Continue work described above.

None

3040 PR .:;' o
30 Scptember 1992 o R
Kinctics of Sorption on Columns of Pure Mincrals

3034
31 August 1992 Lk s, :

Letter Report on Asrcssmcnr oj‘ A t;mla}glc chhntq:tcs [or Unsamrarcd Column Tran:port
Experiments R R Pcf?**'* SR
In preparation,

an27
31 March 1992
Report on Sorption by Bmch am! Column chhmqum

1. R. Triay : z .
Radionuclide Migration in Tuf]‘ under D:ﬂ'u.m'c Condman: .
Confercnce Paper, Procccdmgs oj' :he Mtgrauon '91 Jcra dc la F ronrcra, Spam.
14=18 October 1991 :
In preparation.

1. R. Triay, A.J. Mitchell, and M. A. Olt K

Radionuclide Migration Studies for Validating Sarpnan Data—Past, Present, and Future
Conference papet, Proceedings of the DOE[Yucca Mountain Site Characterization Project
Radionuclide Adsorpuon Worlshop at Los AIamos Nauonal Laborarory S cplcmbcr 11-12,
1990.
Responding to YMPO cnmmcnts.

25
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Objective

Activities nnd
Accomplishments

Problem Areas

Milestone Prugress

Iublications

26

:f"':‘v

.’,J’ 3"?[:1-
The objectives of thxs task are 1o construct 2 gcochcmlcallgcophvsml model of Yucea
Mountain and to use this modcl lo examine the physical and chemical controls on
radionuclide transpont alony, now paths to lbc asscssablc cnvnronmcnt.

QA und l’mgmmmnllc. Ccnil'cnnon ol' TRACRN contmucd and lhc 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 fow veriication problems were completed and written up in the
verification rcport. One of these problems compares solutions between TRACRN and
FEHMN, and results of the two codes compare very well. Comparisons between the two
cades for unsaturated-zone flow (water only and alrfwater) problems Is in process. The
saturated-water flow verification problems were added to a program that automatically
reruns and verifics the vcn['calxon problems. The user’s manuﬂ is almost complctc.

Task members hostcd !ours‘ol’ the Los ‘Alamos ‘Advanced Compulmg L‘\bomory and
presented their work to DOE OCRWM and M&O pcrsonncl '

Team nmiembers pnmcnpatcd in an. mlcmal audll, LANL»AR-92 06 from 11- 15 May, Our

&2 - '7-{\"*’1-% .L‘f; it €0

Nonc

3052
31 July 1992
Baseline Documentation for TRACRN

K. Birdscll, K. Eggert, and B. Tr.w:s : -
Tiirce-Dimensional Simulations of Radioniclide T rarzsport at }’ucca Moumam
Journal anticle, Special issue of Rad:oacnvc Wa:!c Managcmcn: and -

The Nuclear Fuel Cycle  ©... & o
Submiitied revised version to TPO oy

K. Birdsell, K. Campbcll x Eggcn, and B. Travis -
Scnsitivity Analysis of Imcgrarcd Radmnuchde Tran:port Bascd ona 77:rcc~d:menswna!
Geochemical/Geophysical Model . :
Conference proceedings, Procccdmgs o}' llxc DOEIYucca Mounmux Site Characterization

Project Radionuclide Adsorp:wn Workslxop at Los Alamos Nanonal Laboratory Scptember

11.12, 1990, - CVrigE
In press. '
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Objective The purpose of this study is to dcsngn and condt;cl cxpcnmcnts to cvaluate thc applicability
’,:\ ] of laboratory data and to test models used in the Rndnonuclidc Transpon Program 1o
o determine far ficld radionuclide transpon. Both intermediate- and ficld-scale experiments
71 & and natural analogues will be asscsscd l'or 1bc1r polcnlxal 10 pmvxdc lbc rcqumd dau.
2.0 Activities and Schedule and costs for this acuvxtv werd tcvxcwcd as part ¢ of thc stsnon 2001 excrcise, and
%1 Accomplishments input was modified and <ubmmcd to planmng and schcduhng pc:sonncl at Los A!amos. '
Z
|
¥ Staff from Lawrence Berkeley Labomory ('LBL) and Los Alamos rcpmcntcd this task
i ke during the 28 May site visit by DOE OCRWM and M&O pcxsonncl Thc prcscnmnon was
& : made by LBL personnel. E '
o, :
-?;;.' A Planned Activities Continue to develop study plan.
B, i
¥
:g Support LB on Mission 2001 PAG
Problem Arvas None
Milestone Progress No FY91 milestones.
Publications C. Loeven

A Summary and Discussion of Hydmlog:c Data [mm lec Cahco Hzlls Norxweldc.d
.. Hydrogeolagic Unit at Yucca Moumam, Nevada
I.A-series repont . ' : :
Approved by YMPO. SRR
Accession numbers for tcfcrcnccs are bcmg obtamcd

STy

vk &2

|
L s
R

Us
[24
VidwiY

. i
FIREES 4 XX

*4
S
o

v .y 1;;
a?.'j't"

oy
K]

Ay
Nl

14

RS
20l
L

7 gCF
N ~.m,/~,vf- wy.
*gzl:‘:!_l*ﬁ x> L\

e Q‘:‘-?{- - ."




7. Objective

Management and
Integration

Study Mans

28

The purpose of this task is to ét;h"idi'ﬁ:a(c':lbc‘ic;_;isia('o'ry and institutional Project -
requircments within the Los Alantos programmatic structure. The focus of this coordination
cffort is on the integration ol’ the lcchmcal work within the regulatory and xmmuuoml

famework.

Significant c[fon was madc to put fonh cbzngcs lo lhc SCP Baschnc. In pamculat. !he
rock-vamish work 1o support volcanism, erosion, and neotectonic studies was identificd
discretely, PACs ch:mges were ini ualcd , Work bcgan lo_cv:luatc rock-vamish dau in

Water Movement Test, Ri (8.3 1.22.2). R1 bas been approvcd by DOE but not by NRC.
A revision incorporating NRC l_nd Suate of Nevada commcnts was submmcd lo lhc YMPO

g.{,‘ ?'It,.za{ e

' 2 hm‘[,« LR o 3 A
Diffusion Tcst In the Explnmtory Si‘udies Facllity, RO (8.3.!.2.2.5) An revision -
incorporating DOE/HQ and Projcct OfTi cc commcnts w:s submmcd to Dr. Dobson in
June 1991. = o

Testing of the C-Hole Silrs Wilh Rtnctive Traccrs, R (8.3 1.2.3 l 7) ln Fcbruary 1990
DOE/HQ issued this study plan as a controlled document; it was then sent to the NRC for
comments. In January 1992 we were mqucs!cd by DOE lo revise NRC comments. The
revision is in progress. .

Ground Water Chemistry Modelmg. RO (33.1.3. l.l) In March 1991 this smdy plan was
submnitted to the project ol’!‘cc for rcvxcw :

Mineralagy, Petrology, and Chemistry of Tr.msport Pnthwnys. R3 (8.3.13.2.1). In
August 1990 the NRC approved tbe study plin. In Oclober 1991 we were asked to revise
the study plan; in January 1992 we submmcd rcvnscd commcms to T. Bjcmcdt.

History of Mineralogy and Gcochemlca! Mternllon al Yuccn Mnuntaln. RO
(8.3.1.3 2.-) The Project Office appmv:d the study plan in Dcctmbcr 1991 and submitted it

ur' activity.

Kinetlcs and Thennodymﬁn!s of. Mlneml Evolu!lon and Conceptunl .Modcl of Mineral
Evolution, R0 (8.3.1.3.3.2 8.3.! .3.3.3) A commcgt' ~r::whmm'n mcctmg for DOE/HQ and

Project Office comments was held ‘in Marck 1990‘ vmon on lb:s actmty bas been
deferred because funds have not bccn alloc:ucd N

'\7
=7,

Sorption Studies and Sorption Modcling. RO (8.3 1.3, 4.1 83.1.343). A ncw study plan
has been issued for intemal review.

Biological Somtion and Tmnsport. R1 (8.3 1.34 ") Rcvmons mcorporalmg DOE/HQ and
Project Office comments were submitted in May 1991, Addmoml n:v:scd lext were
submitted in August 1991,

Pnhmmaq Dalt—()o ‘Not Rtfera;c
¢ ﬁr‘y‘\w‘dﬂt‘t
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Dissnlved Species Cnnccntmtlon lell.s and Colluld Formnlion nnd thmlltv RO
(‘i 313518 3 13.5.2). In Novcmhcr 1990 lhc projctt oﬂ' ce suhmmcd commients to Los

ol o
e ~0'\ r..i"‘".»‘ 3

Diffusion, RO (8.3, 1.3 6 2)._A comnient rcsoluuop' mccllng for DOWHQ and Project OfTice
comments was held in August 1990 “Tevisions are in progress and are cxpcdcd to be

completed by June 199" ; " : : o~

Retardation Sensitivity Annlvsis RO (8.3.1.37.1) "A'revision incorporatmg DOE/HQ and
Project Office comments was submitted i in June 1991 In October additional comments were
received from SAIC, P. Cloke. The commcnls have becn addrcscd and were submitted to
the P. Cloke in March 1992, : i

Demonstration of the Apphcnlnlilv of Laborntory Dnla to Rrposilory Tr.mspoﬁ
Calculations, R0 (83.1.3.7.2). This study plan is in prepantion.

Gaseous Radionuclide Tr.msport Cnlculatmns and Measuremenu, (83.138.1). Funds
have not been allocated,

Probability of Magmatic Dzsrupllon o!' lhe chositnry, RO (8.3.1.8 1.1). This study plan
was approved by the ijcct OH'm in Scp!cmbcr 1990 and by lhe NRC in October 1991,

29
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WBS 1.2.6 Exploratory Studies Facility :

Ohjective

Activities and
Accomplishments

IMlanned Activities

P'roblem Areas

Milestone Progress

30

'\.
These Exploratory Studies Facxlny (ESF) tasks address (hc issues and information needs
associated with the ES-based chanctcrimuon f- Yucm Mountain to determine the
suitability of permiancatly |solalmg hxgh-lcvcl; uclcar waste from b:ospbcrc in a geologic
repository. A p et

e e
Continued to develop Trzccxs,tﬂmds, and Malcmls (I'FM) managcmcm program consistent
with plan issued by the Project (YM 91-23) and prcparcd by Los Alamos. '

Bricfed YMPO on Yucca Mounum Pmlotypc."l'csl Facxluy ('YMTF) Complc!cd draft
documentation for Prototype Test cmxhty ranonalc and justification.

Prepared briefings for bi-weekly ESF managcmcnl mccung on Fridays.

-.QA“

Attended bj-weekly ESF ED&D mcctmgs

We will continue to dcvclop dcﬁmlwc dcsxcn n:lalcd mfommnon for tests to be perfonned
in the Jaunch chamber. o

We will continue to suppon fméératio?x mc(cliﬁgs suqﬁ as ESF dcsign.- TIG, SMF surface-
based lesting and its intesface with ESF lcsting. '

We will support ED&D cl’fon m dcvc
a prototype lest facnllty for, Yucca Mounum'

Start identifying Project ln(cgratcd Dau Syslcm (IDS) plannmg

Initiate work to develop new nctwoxks for ESF tcsung.

Complete YMP Prototype cnnccpt papcr wnh rcmmmcndauons. :

None

None
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The mlcgralcd dau systcm (IDS) suppom lbc Expl&mbi-fsa'dfcs’f}'mhly (ESF)

PEANP SO A

program by pmvuding a ccnml facxluy lq au(omallany measurc and cohml aspccts of the

PP by

ESF tests. The primary purposes of thc DS :n:‘lo asszst lbc pnncrpal invcsugators (PI's) in
acquiring high-quality test da’m m 2 umfomt. controlled fashion and to transfer tbosc data to
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© \/BS 1.2.9.4.2.4 Technical Software Management?

s

3

L) : LR 2 T PP
Objective The purpose of this activity is to mi’mgc lbc,i_!éy?:lopmctit. implementation, and use of all
software employed on activities that will support a licerse application; to manage the
configurations of all software and computational data; and to provide tools and procedures
that support these activities. Technical software management continued to perform the
quality assurance, configuration management, and enginecring tasks that are sequired by the
Los Alauos Software Quality Assurance Plan for the Yucaa Mountain Project.

Activities and
Accomplishments

a2

I P BRI B B B~ T < R~ - )



WBS 1.2.9.1.4 Records Management

Obhjective The ohjective of this task is 1o managc records :nd documcn!s t:l:ncd fo lhc licensing of 2
geolagic repository for the disposal of high-level radioactive waste by developing,
’ implementing, and tnaintaining a compr:hcnswc. aulomalcd and imcgmcd information
management system, ) X -‘_,-
Activities and The Records Processing Center (RPC) rtcctv:d Sl records and r:cmds packagcs and
Accomplishments rejected 8, which were returned to !hc ongxmlols for concmom.

Preliminary Dcn—l)o ho‘::g’qﬁnn«
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WBS 1.2.9.3 Quality Assurance

Oljective

Activities and
Accomplishments

Planned Activities
I'robletn Areas

Publications

The Quality Assurance (OA) ngnm mpporu Los Alamos \ucca Mounmn Site
Ch.mclcnzatmn Project p:mclpanls and cmurcs‘lhal lbcir efforis pmv:dc dats and evidence

Software, One sofltware Conf'guullon Control Board (CCB) mcclmg was bcld Thcrc were
165 software change rcquc.sLs (SCRs) submmcd dunng May and 106 apphaliom were

P
Training. The May oncnuhon class was ancndcd by 20 YMP pcrsonncl Over 90% of all
YMP personnel have ukcn !bc new oncnullon course, -

Program Development. chcntccn qual;ty adnnmslr:nv: proccdurcs (OP:) are In various
stages of revision. We also provided a 'detailed quality assurance budget for FY93 10 the
DOE. S. Bolivar attended the American Socicety for Quality Control mecting in Las Vegas.
S. Bolivar also attended the ijccl qualn) assurance mcclmg in Las Vegas.

Audits. The audit plan for EES-13 (I.ANL-AR 9"-07) was approved. The EES-13/Las
Vepas TCO portion of audit LANL-AR-92-02 was postponed, Subsequently, 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 approved and the audit conducted. All past survey
reponts have been compleled, appm\rd and distributed, The annual managcmcm assessment
of the Los Alamos QA pmgrzm was mmplctcd ;- : :

-",.ﬂl

facilities.

. A
! B PaA e ;
QP revisions will continue. F‘ fieen mcmbcrs ‘of lbc‘quahl gmup arc rcvncwmg tbe QARD.

Farmal review of the SOAP will bc'éo"mplc'l'cd'

%
Because we must hire a new _son.\:"atc conl'gumnon managct and suppon staffl, proccssmg
of some SCRs may be dclaycd.. o 2 i

S. L. Bolivar 4 : :
77u' Las Alemos National I.abaratory Yucca Mounmm Suc Characrcnzauon Project Quality
Program, A Progress Report for Jammry 1, 1990 - Dcccmbcr 31 1991.. )
In internal review, '

S. L. Bolivar and J. L. Day SRR
Tlxc Role of the Los Alamos National Labaratory Quality As:umncc Liaison for the Yucca
Mountain Site Characterization Project _
Canference paper, ASQC Encrg) Dwmon annual mc:ting .
In preparation. y

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

-

Ve

. ~,2‘,02~, 3 e " et e
This work was supported by the Yucc Mountain Site Characterization Project Office as part of
the Civilian Radioactive Waste Management Program?This Project is managed by the US

Department of Energry, Yucca Mountain Site Characterization Project.’s
IR 7 S A R A S by
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This rort uus prepared as an sccount of work sponsored by an egency of the Uniled States Government. cither The Regents of the .
University of Californis, the United States Government noe any sgency thereof, nor anyef their employees meke sny werranty, .
express or implied, or assume any legel liab ity or responsidility for the accurscy. compleieness, o wsefulness of any information,
spparatus, profuct, or process disclosed, or represent thal its wse mould not infringe privately owned rights. Referencehereintoany
spevific commercial product, process, o service by trade name, trademark, menufocturer, or othenwise does rot necessarily conslitule
or imply its endorserent, recommendation, or fevoring by The Regents of the University of California, the United States Government,
or eny agency theref. The views end opinions of suthors expressed herein do nol mecessanily state or reflect those of The Regents ofthe

Ty de P o LR
AT AN

YaiAe s
2 AN

= =m wER

—.-.m...—..m -

-— I .

-— — ...

—r—




a
5

TR

.

R L T

ALY T e
"i':"-t. - Can
o

i 3

e

o
ey

AR A P it vk i 33

o et
e

Clawo dy

e
i

LR S O )

WBS 1.2.1

WBS 1.2.1.3.5
WBS 1.2.1.4.6
WBS 1.2.1.4.7

WBS 1.2.3.1
WwBS 1.2.3.1.1

WBS 1.23.2.1.1.1

WBS 1.2.3.2.1.1.2
WBS 1.2.3.2.1.2
WBS 1.2.3.2.5
WBS 1.2.3.3.1.2.2
WiBS 1.2.3.3.1.2.5
WiS 1.2.3.3.1.3.1
WBS 1.2.34.1.1
WBS 1.2.3.4.1.2.1/3
WBS 1.2.3.4.1.2.2
WBS 1.2.3.4.1.3
WBS 1.2.34.14

WBS 1.2.3.4.1.5.1
WHBS 1.2.3.4.1.5.2

WBS 1.2.5

WBS 1.2.6
WBS 1.2.6.8.4

WBS 1.2.9.1.2.4
WBS 1.2.9.1.4
WBS 1.2.9.3
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Site Managcmcnt and Intcgratton %

Site Management (Cancpa)’ R SO
Surface-Based Test Coordmatton (01|ver) ceeeseerneascaaaans

7’ B4 ". A‘ ""f”t" ’m‘a—\a—c 'n.‘—‘w;';ly -
Mineralogy, Pctro}ogy, and RocL Chcmistry of. Transport Pathways
RIS Tt L 9 ~ ey B q‘f,,-;',‘« i ..'u [
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Stability of Mmcrals and‘Gascs .
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Water Movement Traccr Tcsts ('Fabryka-Martm) Ceceeesesanans
Diffusion Tests in thc ESF (Tnay) rE ’
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WBS 1.2.1 Systems

Objective The objective of this task is to integrate systems with the Geologic Repository Program, to
describe the Yucea Mountaln Site Characterization Project Mined Geologic Disposal
System, and to evaluate the performance of the patural, engincered barrier, and total systems
for meeting regulatory standards, o '

ME

Technleat Data (WBS 1.2.1.3.5)

Activities and Staff received input from principal investigators on hc'Pa'r;me.t'c’r_lfbfr‘IuIiulién List.
Accomplishments R e 2 ' SR
Planned Activities  Submit data from B. Crowe and

System.

Work on the parameter screens for the 'I'echniaklbm Base,

Submit data from L Triay 10 the Stie and Engineering Property Data Bise (SEPDB).

Calsson Experiment (WBS 1.2.1.4.6)

Activitles and The standard operating procedure '(SOP) for lhc‘craisson experiment was completed and
Accomplishments submitted to the Los Alamos Health and Safety Division for approval.

Armangements were made with Engineeriné Division at lps:uamos for the caisson filling
on 1 Junc. A key constraint on this start date s the design and equipment required for the
. lower-boundary condition. .. eSS

\Work continued on the article fof the s
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I"Manned Activities

Publications

Acthvities and
Accomplishments

| &

Wrile manuscript for spccnl issuc of Rad:oacm'c Waste Managcmcn(.

E. P. Springer and M. D. Slcgcl S

An Integrated Intermediate-Scale Caisson Erpcnmeru 1o Validate Models of Fluid Flow and
Contaminant Transport in the Unsaturated Zone ;' ;.

Joumal anicle, Radinacrive Waste Managtmtn! and lhc Nuclear Fucl C yele, Special issue
on the Yucca Mountain Pro;cc( Y

In preparation. e

G. Valentine and K. Blrdxcll mcndcd 3 NRC/DOE lcchmal cxchnngc in Albuquerque on
"'h "9 April. The discussion rocuscd on alculalmg. complcmcnury cumulative distribution




Objective

Activities and Sl continued 10 pamc:patc m tbc lnxcgralcd Tesx Evalumon group

Accomplishments ' ‘
The RSE and ED division leaders foured lhc labomory facxlmcs at Los Alamos and met
with key staff to discuss ESF fest cnordmauon. .

-\.,'..H,_ .

Publications J. A, Cancpa
Strategy for Testing the Applmab:lay and Vahdxtv of Rad:onuclu!c Transport Models for
Yucca Mountain, Nevada :
Conference Papet, Magmmm ’91, Jcrcz dc la Franma, Spam. 14 18 Oc:obcr 1991

o tyr

In revision, © - FINsY

BN

A. M. Simmons and J. A, Cancpa
Recent Developments in the lmcgrnted Approach Toward Chamcxcmuc: of Radwnuchde
Transport, Yucca Mountain, Nevada 7z - :

Conlcrence Paper, Waste Managemcm
In preparation.

vor

TP SRR ST Ev—v—e
vl

- '-..‘!._-,\'b‘-w.-. e

Obhjective

Activities and Continued work to develop Tnccrs. Flmds, and M:!:ﬁﬂs tlﬂ{) Management Program
zi Accomplishments consistent with plan issued by the Project (YM 91 -23) prepared by Los Alamos.

X

é?‘% Began activities to develop ESF-bascd samplc n:quirtmcnu for laboratory tests.
‘i,'. ' Completed Appendix B for YMPO 06-04 as pan o[ lhc ijcd. Met with participant’s point
g ‘,, of contact to discuss strategy for galbcnng mccxs, nuids, and nmenal related information.
h .? - “
E ,'3; Final reviews and Los Alamm approvals in suppon of lhe Tdt Planmng Packagc and Job
3§ Packages for UZ-16 Watet Movcmcnt Tncct Tmts were pmwdcd
a3 - 2 N AN R .
? a The readiness review for UZ-16 act vilics was complctcd wnh' Los Alamos part:cnpalmg as
¢ 3 a rcadiness review leam mcmbcr. o
ot By .
f: : Sample collection instructions were dcvclopcd by lhc \Vncr Movcmcnt Tracer Test

i T R
. il St
4 8 aciprnmbanid O o

<
By

Principle lnvcsugalor for UZ—16 dnllmg and submitted 1o the Samplc Managemcnl Facility
r«ﬂ&‘

e I IETT)
stafl, TR !

X
Py

RV R
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WBS 1.2.3.2.1.1.1 Mineralogy, Petrology, and

Ohjective

Activities and
Accamplishments

'lanned Activities

P'rablem Arvas

Milestone Progress

2

- % ) 7
Pk S I AN,
hem
J

SR

?

y‘i‘:fh, ST P

Rock C

The purpose of this activity is to define the _it;;p(;rian‘l' minc"nl‘()'gic‘:nd geochemical

vanables along tractute and rock-matrix transport pathways at Yucca Mountin, in suppan
of performance assessient and 10 evaluate the impact of repository construction on patural
waste-franspont harriers. - :

Results of the internal February a'ud_ll"u'g:c distributed; three deficiencies, which were

corrected duning the audit, were identified. There were also six obscrvations that will smpact
upcoming operations and require ‘Ecriain procedures 1o be revised. The entire stall reviewed
and revised several quality procedures. oo

A journal antick, “Fracture-lining Mangancsc Oxidé }\_fintnb ln Silicic Tuff, Yucca
Mountain, Nevada,” by B. Carlos, S, Chipena, D. Bish, and S. Craven i in intemnal review
(milestone 3123). Scanning clectron mk'ﬂ@s_cqu_‘(Sf_i._\j)'vinugcs. will be used as figures in

v

the paper.

Asscinbly of the new lNEL,mi_'c}y:l

wnth. It is pow being
tested, - -2 ,

e AT aR PN
B. Catlas, D. Vaniman, J. Whelan (USGS). and C. Lewis (SMF) visited the Bond Gold
Mine near Beatty to sample calcite, opal, and oxide minerals for comparison to the fracture
minerals at Yucca Mountain, R ST - -

J. Whelan of the USGS and E. Roedder of Harvard University visited Los Alamas 1o
coardinate the mineralogic/geochemical studies of deep fracture calcites with the studics of
stable isotapes (J. Whelan) and fluid inclusions (E. Rocdder). Calcites from botb the
saturated and unsaturated zones arc.bgi.hg studicd to cvaluate their potential role as markers
of telatively recent fracture transport and their possible significance in evaluating’
paleorecharge, gL T ST T ' -

.

S. Bolivar attended the April soc meeling a.l"ibc"S-am'p'lc'Mahagcmcm Facility. Several
potential sample requests were discussed; a request from the State of Nevada for 7 samples
was approved. e S AR e '

PRI
R APt
AR

Wark planncd within the next few months ihéludcs‘lbc‘fo_ilsﬁing activities: (1) continved
analysis of fracture fillings in the Paintbrush Tufl to determine mineral distribution and
factors controlling that distribution; (2) completion of intemal review of the paper on
Mn-uxides; and (3) continued analysis of cakites to understand transport and precipitation
mechanisms, SRy Pabpadalitiy

Nane

M
20 May 1992 Y
Culcute in the Upper Paintbrush RORN R A LI

This milestone will be delayed by about one manth because of (1) redirection of a larger
pant of the author’s effont into calcite-silica studies under 1.2.3.2.1.1.2 and (2) expansion of
the scope of the milestone 1o include more dals on calcites below the water uable.

Mz
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3130
17 August 1992 ;
Fracture Mincralogy of the Pamrbrxuh Tujf :

3137

30 September 1992 : o8
Mincralogy of Calico Hills for Adix Dcvdopm
90% conplete. ‘ P

Publications D.E. Bmmm PR

Lrb ezl

(XYL

B. Carlos, D anh s. Chnpcn.
Fracture-Lining Manganese. Oxide. Mm
Joumal aticle, Chemical Gcolofmur ;
Undergoing extensive n:wsio

2  Sor e Un )
airam i &

n
&)

crnls xn i

G. D. Guthric, D. L. Bish, and B T \(ossman

RS Quantitative Analysis of Ztoluc-Bcarmg Dusu Usmg xhc chrvcld Method
Hat Joumal anicle, -
.f : Submitted to Science. ‘

D. Vaniman, D. Bish, D. Broxton, B Carlos S Clnpcn, lnd S. chy

Mincralogy as a Factor in Radwacuuc Waste' Tmnsport Through P_;roclamc Rocks at
Yucca Mountain, Nevada 73558 SRS :

Joumal anicle, Journal of Gcophys:cal Rcsean:h RSN y s
Dralt complete; may be nvlscdwfot a dnﬂcrcnt jourml."
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WwBS 1.2.3.2.1.1.2

Objective

Activities and
Avcamplishients

Planned Activities

Peoblem Areas

Milestane Mrogress

The objective of this task is to chnnctcriz:'pasl and prescnt natural alteration processes thal
have aﬁ‘cucd the polcmial gcolngnc ‘:cposuory lnd m pttdtct future effects of natural and

We prepared 3 DOE posmon papet on the alcnlc-uhc: issuc. D. Vanimanand S. Levy
attended a press conference at Which the Naluonal Aczdcm) of Science/National Reseatch
Council Pancl on Coup)td Proccascs issued 3 report evaluating the data related In possible
onigins of caleite-silica veins, calcrclcs brcccus. and other allcmmn l’caxurcﬁ cxposcd
around Yucca Mouatain, :

Thiny samples of altered rock from Trench 14, Busted Butte, and Yucca Mountain wete
prepared and submitted for thin-sectioning. D. Vaniman collected samples at Trench 14A in
which a different tufl unit (the Rainier Mesa Member of the Timber Mountain Tufl) occurs
in the font wall. This sampling effort will further lest how sensitive the calcite-silica veins
nay be 1o wallerock chemistry, Chemical data from previous Trench 14 samples indicate
that the detritus mixed in with the calcite silica must bave passed through an episnde of sail
cvolution at the land surface, and direct intermixture of calcite silica with the wall rock
adjacent to the vertical veins is minimal. These results agree with petrographic and isotopic
data that indicate a pedogcmc onpn for thc calalc—snha deposits,

D. Vaniman and S. Levy ancndcd A USGS clnmatc worbbop in Denver. One wor)ubop
participant suggested that pmposcd and ongoung Yucea Mountain studies be placed in a
regional framework. Vaniman presented results of his mmculognc smdncs mcludmb

preliminary resulis on lhc mineralogi wcmnn’bv.mom of phnts. A

G. WaldetGabriel is conduning scagning clemon mncmcope (SEM) studies of Yucea
Mountain rock samples used far K/Ar: sludncs fo determine a panagenelic sequence from
teatural relations among sccomhry mmcnls' lbxs mformanon will bc comparcd to isotopic
dating results, :

Chasacterization of new mal:mls for hsdmthemul expcnmcnu will conlmuc, as will
ongoing analysis of Trench 14 and olbcr samples. SEM studies of samples from surface
expasures of suspected bvdmthcnml dcpmm and mncmls used for K/Ar studies will
continue as well,

None

3138

A0 October 1992 :
Chemical Trarsport in Zcolmc Altcnmon

58% complete. e e T

kR S, . ) .
31 March 1992 (delayed duc to p:mcnpalmn in lbc issue moluuon proccss)
Laminated Zone in Trench 14 ;
60% mmplclc.

K} £ 0
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3142
3 Apnl 1992

KLk 7

15 January 1992 - = n,;i,“ N AR

Experimental Dcltydm“an o[ Volcag:c Glanc.\ \’"5
PR

In program review.

3150
15 April 1993
Final Report on Bedrock
22% complete.

S. Levy and C, Naeser : o

Bedrock Breccias Along Fault Zanc: near Yicca Mounmxn. hcvada
Chaptet in USGS bulictin on Yucn Mounum Studm : L
In USGS editarial rcvuw. PRYES 7y &

G. WoldeGabriel, «t. al.: SRR T
Preliminary Assessment of Clmopn!olue UAR Rr.wlu [rom Yucra Moumam. Nevada: a
Potential High-Level Radioactive Waste Repasitory Site -.

Conference papet, Proceedmgs of the 7" Warcr-Rock Inreraawns S, ymposmm July 1992
Approved by YMPO : :

¢ h'— Sk b e
D. Vaniman, D. Btsh. lnd S. ‘;?4:;?
Dehydration and Rch)dmlwn of a JTuﬂ' Vump

it e

J oumal article Journal, hysical Resedrch
' _Qr cquniqva °“$P~f3{

D. Vaniman, M. mwmgcr.D Btsb and S. Chnpcni, K

FPrecipitation of Calcite, Dolomite, Sepxoluc, and Silica [rom Evapara:cd Carbqna:c and
Tuffuceous Waters of Southern Nevada ' 7
Conference papet, Procecdmgs of the 7* Wmcr Roclc Imcmcuoru S\-mposwm. July 1992

.-"“ \ i"" o

-

Approved by YMPO.

-3
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WBS 1.2.3.2.1.2 Stability of Minerals and Gases
. s ‘a.“i.-’?*f’\‘};. JFt e, ' LT .o ) .
Objective The ohjective of this !agi:\rf!ty‘is‘;l_g'pggt_!ggt_'gtmpdgl“rq - past and future mincral alteration in
Yucca Mountain, Thcmg_dswpﬁnlcndcdtoqphmlbcnaluul ‘mincral evolution resulting
.. from the transformation 'gf;mg!agg_t_a_k’ﬁlnéﬁl assémblages’to more stable assemblages and

the elfects of a tcposiloyy’c’ii;i;'ﬁ'éﬂgtcn!.

g 3

Activities nnd
Accomplishments

B :i;;;f.'lv&&ﬂnli,.‘!_t‘v‘“
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Planned Activities

VWBS 1.2.3.2.5 Postclosure Tectonics

The ubjective of these volcanism sfudiu i to determine the bazards of future volcanic
activities with respect 1o siting a hn:b lcvel ndtoacuvr wasle repository at Yucca Mountain.
A tespanse to the paper by Tumn e al ""Ax?’"Ar Age of the Lathrop Wells Volcanic
Center, Yucca Mountain, r\e\nda Ay hccn appmvcd for pubhczimn in an upcoming issuc
of Scuence. .

P

Wre evaluated paleomagnetic data, including new data for the Cl,, Ql,, and the buticd lava
Now a1 Lathrop Wells Volcanic Center and published work by the USGS. We belicve the
paleanuagnetic method provides lmlc mcful information for resolving the problems with
stratigraphic o1 geochronology models because the measured ficld directions overlap the
hme-avenged quaternary field dmcxinn, the quality of outcrops is marpinal for sampic
cullection for some (lows, and !bctc are pmblcms with lightning. Publisbed dats by the
USGS ate insufficient o' dommem two distinet. l'icld directions, Field examination of
satple sites used for palcomlgndic ‘studics of the s summn of the main conc shaws that
some bomts ate pmhabl\ rcdrposnled by hv'dmmlczmc cmpmm and are unsuitable for

paleomagnetic studies.

Fous talks were p:c«nlcd 2 lhc lbgb Level Raduoam\t Wlslc Management mecting in Las
Vegas, and the full papers were published in the proceedings distnbuted at the mecting.

Three malls by memben of the vﬁla“liism staff were presented at the Univensity of Texas,
E) Pasp, New Mexicn State Uniw:ninr and An'zom Smr Univenity.

A ficld trip was conducted at the Lﬂhmp \\ ells Volcamc Cenier with R. Fisber, an expent
on emplacement mechanisms of pvmdasm: dcposu.\. Tbc group cxamined the tepbra
depouts in the quarry at the south end of the main scoria eonc, and Fisber agreed that they,
uith interbedded soil units, are of valcanic arigin (bydrovolanicAtrombolian), which
imphes a complea eruptive history We traced these deposits to the summit of the cone,
using newly cut exposures from the quarrying openation. The uppermast deponits of the
cone ate mixed h\drumlanic-submhtliah cmp!'wn.s.

A comprehiensive lvm-urd. audt( of {bc voh-amsm promm was com;rlcxed Twa DRs wese
tsued for the volcanism pmgnm ST :

and M&O 10 dm-uss the rcpon.

Simple prepanation was mmplelcd on sets. l!mﬂmll bc submmcd for IVM and 2gc
determnanons using the “Ae/™Ar | mcxbod

»
Following scven! meetings and tcvkm of OSHA standatds for trenching., the EES-13 Ficld
Safety Plan and standatd operating procedures (SOPs) for trenching bsing a truck-mounted
backhoe were revised and submitied to Los Alamos management for seview and approval.

Ficld geachranalagy studies at Piaute Ridge and Crater Flat will continue.
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Milestune P'rogress

Publications

10

Final revisions ol‘ the Smd) Phn 83 1.8 1...‘ Dymmicx of Magmxnc Systrrm and Effccts
on the Rrpmitmy, will be” complclcd ncxl mt’»fxlh md subnmlcd ln DOE. )

- *ﬁ‘ X

3174

R Januany 1992 :
Effects of Magmatic Dumpx
Complete.

n

3071 L i) )
Scptembicr 1992 7 TR

Staws of GeochronologySmd:

Complete.

2129

10 July 1992, expecicd mmplcxwa Apnl !99’ ' :
Geochemistry of L.uluop Wc!ls Eruptive Sequences
Complete.

3034
30 Scptember 1992
Repart on \fagma Smem Dynamm

3038
30 September 1992, npcmd complction Apnl 1992'
Effects of Strombolian Empfm L
Complete. :

3N
30 September 199"

3164
30 September 1992 T
Progress Report on Tlacrmo!wmncsctncc

B. M. Crowe, ct.al. . .
Issue Resolution quon S
In preparation.

B. M. Crowe, et al
Lathrop Wells Volcanic Cemcr S(a:u.t o,' Fu-ld and Gcologccal Srudct:

Proceedings paper, Thc Imcrnauonal Htgh-l.etrl Rndxoacxm: “ nc Mamgmem (IHLRWR)
Conference '
Published.
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April 1032

Recurrence 'Mndcls of Vo Itamci'Etzmu Apphcauons to tolcamt Ruk Assasmcm
Proceedings papes, The lnmnauqn_g_lv}lxghimrl Rudwaam: _H as:c Managcment (THLRWR)
Conference ! '

- qi
Publisbed.

S ! 2.8’[.;;-}'7" :ﬁ" 25
T8 ) unmg'Magncmm ‘and’ Pol)tyrhc Vo!canum a mer Flas,

hn'ada MEIRE :
Proceedings papes, Tiw lruemduonal }Ilgh L v! Rad‘oac;ur ’“ aslc Mamgf:nm: (IHLRWR)
Conference : 5

Published.

¥ 'hvnml Processes and Effecis o[ Magncmm in the Yucea Mountain Region

Proceedings papes, The lnxcmanoml H:gh-!.mrl Raduoamvr “ aste Managemcm (IHLRWR)
Conference
Published.

S.G. Wells, 1 al, ) : '
Multiple Eruptive Events at Smaﬂ %’olurm' Bamluc Crnxcrx. Ewdcncr From dw Cima and
Crater Flat Volcanic Fu'!ds . L

Jaumal anticle :
In preparation.

s
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WBS 1.2.3.3.1.2.2 Water-Movement Tracer;Testsr-n

Olijective

Activities and
Accomplishments

Manned Activities

Milestone P'rugress
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“The suhmmra ciot,
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o
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A
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FAL A 7% R

S Sihatii o

'1*"‘?""'*‘3’,1:q?~—éf

: 3 2 f v \"n ot ;’
The nbjecﬁvc ofihc watef, movemeﬁt’trféc

immpc dnslgbutnom {0
: ; '?

el
A )

t‘tuu, ‘ tn'h&aln mc:su}cmcnu “of ehlorine
19 quantify the percolation of pr ftCl tation in the. umtumcd zone.
h;P :]ﬁé, fy}ﬂjc‘;p‘c.r ! Ir%at: P Pl io ot urated
OGO SR HRTE NS

Hvdm Geo. Cbcm,“pmcsicd ‘!‘2._l'umobit“_ru_tting sampla from Usw
UZ-N54 and N5S; plus 5 USGS @ jwaict nmp‘ies from The Yucca Motintain arca, for *Cl
analysis. Thmc samplq bavv: bc:n suhmm

s ed’ 10 ,n’pumdc,lzhf’ﬂm'y for analysis.
[iybePe 5 o0 LY

S
AN
The mllcmon o{ mm-bu cumngs was complclcd for three additional nculron

borcholes being drilled for the USQS $tudy,”
Infiltration.” Thus l'ar. ll bnles luvc bccn dnll:d (oviﬂt‘l;ss study ind bave ptowdcd samples

for *Cl amlysis. Hydm Gco Chcm rccclvcd from the. Samplc Mma’gcmcnt Facahty (SMF) a
shipment containing the, sgl 13 plfcff ﬂ]!@ﬁgd by the §. ‘Fabryka- -Manin in.&bu’u’ry and
Match. plus the alluvbl rum-cunlfig nmplc; [rom USW UZ-N37 SRS

.‘ ,T,‘SM' Z ;;:;_.-'(g

.access .
'Charactcnulion of Uusatunled-lonc

nu

A dnaft DP for jon’ chmmatognp!nc lmly | NC-DI
teady for technical and QA ‘Toview, Based on lbc :xpcncncc gamcd from applving various

procedures aver the pazi 3 Tonths, we are pnpa fing mnsmm of scvcnl other existing DPs

(DP-&8, -89, 92, .95 .nd,“.97).(’, Vi :‘_‘4* T

ST bt
Comiplete addilional DPs rocess soil samples for CUBr and . Cl/Cl rmos, process

N AN - AP, v 2
cuttings umplcs f‘r‘r.:‘gl‘M B:égu';;:\:;id M\nzcbol "collcct :ddnioml soil sampks rmm Yucca
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April 1992

Ohjective

Activities and
Accomplishments

Planned Activities

Problemm Areas

Publications

14

Expcnmenu will be conducted at th p

UE-2$ ¢#3) and other wel!s in" the vicimty, 14 -Yncct Monnmn uslng mcﬂv: traces 10
chanderize retardation and mmport' propenties at & :rgcr su!c tha cnmntly uscd in
hhomnry cxpcnmcn!." -

Software Qualiﬂcaﬂon The SRS for FEHMN lpplnczuon are
currently being addressed. The ‘cdhpois appﬁalfon {tools’ for using the nctCDF software
more casily) has been approved and centified fot use, Work continued on the GZSOLVE
and genplot (gcncnl-purpost plotﬁng :omlne uslng DISSPLA gnphlcs sonmre)
applications, but ho new. b;selina !nve becn cdmpfcte“ SOth

ncquisition and cn ntrof o, lhc‘l bofa b

L

il i

l.lthlum Bromlde Smdits..Follo ving servicing,

(1C). which is used 1o musurc lbe“co:icentnﬁon of dissolved !ons. bas improved, and the
measurement precisions are now . well below the value m;mlatcd in the IC detailed technical
procedure. The standard opemmg proccdure Tor the IC; was also tevised to reflect the
optimized analysls procedures’ d:veloped “The hot room In which the experiments will be
carried out (38°C is the tempcnlun'. for the first set of tests) is now openuoml and all
samples and equipment bave pow been prrpped Tor the first set of batch sorption
experiments. Metbods for suspendmg the’ solids in solution bave been tested, and )ow fluid-
10-rock ratios (l mu g) hav: been acbief d. ~

Continue to hdng the compuler cod:s FRACNEI' : FEHMN. GZSOLVE and SORBEQ and
other software into. complunce wxl!: 1be SQAP ]1::3 consists of compiling existing
documentation on lhcse ‘codes and writing new material required by the SQAP whcre
necessary. ‘

W. L. Polzcr, w. L. M. ( _ ' ;

Thermodynamically Dcmcd'ReIa:mmhrp Bmm'me Modz{cd Langmmr lsotherm and
Experimental Pammmrs ;
Jouma) asticle, Em-xronmcnwl Sczence nd Technolog
Undetgomg revision. -

B. A Rntnmon L

FRACNET—Fracuure Ncmvrk Modcl for )| ater‘FI
LA-scries repot -

In prcpa ration. -
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WBS 1.2.1 Systems

Nt

ey Objective The ohjective of this task is to integrate systems with the Geologic Repository Program, to

<

A describe the Yucea Mountain Site Characterization Project Mined Geologic Disposal
’»;;.’.‘., System, and 1o evaluate the performnance of the natunal, engincered batrier, and 1012l systems
ol for mecting regulatory standards.
.E':
;;:5;.
{‘z’. yJ  Technlcal Data (WBS 1.2.1.3.5)
A
Pl : , o N
g¥ii’y  Activities and Staff received input from principal investigators on the Parameter Normalization List,
£1:4  Accomplishments )
o
e .
)i‘f:,'_'." #  Planned Activities Submit data from B. Crowe and B. Carlos to the Automated Technical Data Tracking
;::'P 1 System. :
e 5
R . s Ce - .
g’-’fi’:: Submit input to SAIC on the Parameter Normalization List.
PR ‘
‘i‘i% R Work on the parameter screens for the Technical Data Base.
PR

g

Submit data from 1. Triay to the Site and Enginceﬁng Propenty Data Base (SEPDB).

)
b b
43*4
R,
. © W . .
ot aeeian s BN

R

Finalize quality procedure 8.3, “Transfer of Dats.”

LK ST )
B

2 Calsson Experiment (WBS 1.2.1.4.6)

Activities and The standard openating procedure (SOP) for the caisson experiment was completed and
Accamplishments subniitted to the Los Alamos Health and Safety Division for approval,

t:', Amangenments were made with Engineering Division at Los Alamos for the caisson filling

“! on I Junc. A key constraint on this start date is the design and equipment required for the

3 . lower-boundary condition.

Wark continued on the article for the special issue of Radioactive Waste Management.

Continued on next page




Aprit 1002
Planned Activities Discuss the Jower boundary condition with Sandia National
Labaratory staff. o
Prepare the caisson for Glling. -
Revise SOP as dictated by review.
Write manuscript for special issve of Radivactive Waste Afanagement.
Publications E. P. Springer and M. D. Sicgel
An Integrated Intermediase-Scale Caisson Experiment to Validate Mdels of Fluid Flow and
Contaminant Transport in the Unsaturated Zone
Joumal anticle, Radioactive Waste Management and the Nuclear Fucel Cycle, Special issue

on the Yucea Mountain Project
In pteparation,

Performance Assessment Calculational Support (WBS 1.2.1.4.7)

Activities and G. Valentine and K. Birdscll attended a NRC/DOE technical exchange in Albuguerque on
Accomplishments 2829 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.

Freliminary Date—Do Not Reference
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WBS 1.2.3.1 Site Management and Integration .

Slte Management (WBS 1.2.3.1.1) :

Ohjective

Activities and
Accomplishments

Pubilications

The objective of this task is to manage and integrate site characicrization activitics.
Suff continued 10 panticipate in the Integrated Test Evaluation group.

The RSE and ED division leaders toured the laboratory facilities at Los Alamos and met
with hey staff 10 discuss ESF test coordination.

J. A. Canepa

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

Conference Papet, Migration 91, .Icrc: de la Frontera, Spain, 14-18 October 1991

In revision,

A. M. Simmons and J. A, Canepa

Rerent Developments in the Intcgrated Approach Toward Characteristics of Radionuclide
Transport, Yucca Mountair, Nevada -

Canference Paper, Waste Management *92 Symposium, 2-6 March 1992

In preparation.

Suriace.Based Test Coordinatlon (WBS 1.2.3.1.1 )

Obhjective

Activities and
Acvomplislunents

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

Continued work to develop Tracers, Fluids, and Materials (TFM) Management Program
consistent with plan issued by the Project (YM 91-23) prepared by Los Alamos.

Bepan activities to develop ESF-based sample requirements for laboratory tests.

Complcted Appendix B for YMPO 06-04 as pant of the Project. Met with panicipant’s point
of contact to discuss strategy for gatbering tracers, fluids, and material-related information.

Final reviews and Los Alamos approvals in support of the Test Planning Package and Job
Packages for UZ-16 Water Movement Tracer Tests were provided.

The readiness review for UZ-16 activities was completed with Los Alamos panticipating as
a readiness review team member.

Samiple collection instructions were developed by the Water Movement Tracer Test
Principle Investigator for UZ-16 drilling and submitted lo the Samplc Management Facility
stalf, . )

Scveral sample requesis were evaluated and apbm\}éa by the S'arhplc. Overview Committee.

Preliminary Data=Do Not Reference
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V/BS 1.2.3.2.1.1.1 Mineralogy, Petrology, and Rock Chemisytry of Transport Pathways

Ohjective

Activities ithel
Avcomplistiments

Planned Activities

Prablem Arvas

Milestone Prvgiess

The purpose of this activity is 10 define the imporntant nuncralogic and geochenucal
vanables along rctute and rock-matnx transport pathways at Yucca Mountun, in suppon
ot pettormance asvessient and 10 evaluate the impact of repository construchon on natural
wasle-fzansport barners,

Rewwults of the internal February audit weze disuibuled: three deficiencies, which were
corrected durning the audit, were identified. There were alvo six observations that will impact
upenrung nperalinns and require cenain procedures 1o be revised. The entite staff seviewed
and revined several quality procedures.

A journal anwle, “Fracture-lining Manganese Oxide Minesals in Silicic Tull, Yucca
Mountain, Nevada,™ by B. Carlos, S, Chipera, D. Bish, 3nd S. Craven s in intemal review
(milestone 3123). Scanning electron micrascope (SEM) images will be used as figures in
the paper.

Assembly of the newn INEL mictdiffractometer was completed this month. J1 is pow being

tested, <

B Catlos, D). Vamman, J. Whelan (USGS), and C. Lewis (SMF) viuted the Band Gold
Mine near Beatty 1o sample caleite, opal, and oxide minerals for companson to the fracture
minerals a1 Yucea Mountan,

J Whelan of the USGS and E. Roedder of Harvard University visited Los Alamos 1o
coardimate the mncralogic/geochemical studies of dezp fracture calcites with the studres of
stahic pnotopes (3. Whelan) and fluid inclusions (E. Roedder). Calcites from both the
satutated and unsaturated zonces are being studied to evaluate their potential role as marken
ol relatively recent fracture transpornt and their possible significance in evaluating
palengecharpe.

& Bolivar attended the Apnl SOC meeting at the Sample Management Facility, Several
potential sample reguests were discussed; a request from the State of Nevada for 7 samples
WAL apfioved.

Wark planned withim the next few months includes the following activities: (1) continued
analysic of facture fillings in the Paintbrush Tull to determine mineral distribution and
facton controlling that disttibution: (2) completion of intemnal review of the paper on
Mnaindes: ard (3) continued analysis of caleites to undenstand transport and precipitation
mechanismy,

None

RS M)

29 May 1992 .

Caderte an the Upper Pantbrush Tuff

Tias milestone will be delayed by about one month because of (1) redirection of a larger
past of the author’s effont into calcitessilica studies under 1.2.3.2.1.1.2 and (2) expansion of
the scupe of the milestone to 1nclude more data on calcites below the water wable.

Continued on next page

Preimoman Date—{do N&t Referrsce

e Td EZ D OGO OB oER OO O B O B

O S =7 82



L A a2 L

koY

3 ':f%
':é:z'u{::: . -
AR e

X

23
.
e,

SR

PO

b i il -
IR
®2ag be (W, Vel

4
3

?

R c- <
.

[
¥ 4
0 .
vetd, r @l »

oo
AL
e 0 @08 P

=

2upe pln
Rt

*y a4

»

r v wos
“\;v“

‘s
L
Le-sa's ™

—
y

e 3

KR
[

-
.

o .

ce

.
AN PRI S o P V0 S S SRS SR € N FLT S gt

Y .
e . up

tvoad

R

Publications

IR T T LTI

April 1992

3130
17 August 1992
Fracture Mincralogy of the Paintbrush Tuff

337
M) Septembes 1992

Mineralogy of Calico Hills for Adis Dn'clopmmx
Y% complete.

D. E. Broxton
Chemical Changes Associated with Zeoluization on the Tuffaccous Beds of Calico Hills at
Yucca Mountain, Nevada

Conference papet, Proceedings of the 7‘ “ ‘ster-Rock lnteractions Symposium, July 1992
Approved by YMPO. '

W :
.->'..' s,
) -

B. Catlos, D. Bish, S. Chipera, and S. Craven
Fracture-Lining Manganese Oxide Mmcra[s ina Sx!mc Tuj]‘
Joumal anicle, Chemical Geology -

Undergoing extensive revision.

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

Quantitative Analysis of Zeolise-Bearing Dusts Using the Rictveld Method
Joumal anicle,

Subnutted 10 Scicnce.

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

Mincralogy as a Fuctor in Radiouctive H aste Transport Through Pyroclastic Rocks at
Yucca Mountain, Nevada

Joumal anicle, Journal of Geophysical Research

Dralt complete; may be revised for a different journal.
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WwBs 1.2.3.2.1.1.2

Ohjective

Activities and
Aveanuplishents

Manned Activities

I'te blem Atvns

Milestone PProgress

Mineralogic and Geochemical Alteration

The objective of this task is to characlerize past and present natural alteration processes that
have alfected the potential geologic repository and to predict futuee effects of natural and
tepository-induced alteration.

T

Staff reviewed QP-,5, R1, “Documenting Scientific Investigations.”

We prepated 3 DOE position paper on the calcite-silica issue, D, Vaniman and S. Levy
attended a press conference at which the National Academy of Science/National Research
Caunci! Pancl on Coupled Processes jssued a sepant evaluating the data related 0 possibile
angins of calcite-silica veins, calcretes, breccias, and other alieration features exposed
around Yucea Mountain. '

Thiny samples of altered sock from Trench 14, Busted Bufte, and Yucca Mountin were
prepared and submitted for thin-sectioning. D. Vaniman collected samples at Trench 14A an
which a different tufl unit (the Rainier Mesa Member of the Timber Mountain Tufl) occun
in the foot wall. This sampling effort will funther test how sensitive the calcite-silica veins
may be to wall-rock chemistey. Chemical data from previous Treach 14 samples indicate
that the detritus mixed in with the calcite silica must bave passed through an episnde of <l
evalution at the land surface, and direct intermixture of calcite silica with the wall roch.
adjacent to the ventical veins is minimal. These results agree with petrographic and isotopic
data that indicate a pedogenic origin for the calcite-silica deposits.

D. Vamman and S. Levy attended a USGS climate wotkshop in Denver. One wotkshop
participant suggested that pruposed and ongoing Yucea Mountain studies be placed in a
regional framework. Vaniman presented results of his mineralogic studies, sncluding
preliminary results on the mineralogic contributions of plants.

G. WoldetGabriel is conducting scanning electron mictoscope (SEM) studies of Yucca
Muountain rock samples used for K/Ar studies to determine a paragenetic sequence from
teatural relations among secondary minerals; this information will be compared to isotapic
dating fesults,

Clracterization of new materials for hydrothermal experinients will continue, as will
ongoing analysis of Trench 14 and other samples. SEM studies of samples from sutface
exposures of suspected hydrothermal deposits and materials used for K/Ar studies will
coninue as well,

None

3138

30 October 1992

Chemical Trarsport in Zeolitic Alteration
585 camplete.

RN

21 March 1992 (delayed due to panticipation in the issue resolution process)
Laminaied Zone in Trench 14

607 complele,

. Continued on next page
RIEW
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3142

3 April 1992

KiAr Dating of Clays and Zeolites
Approved by YMPG.:

3143 S
15 January 1992 R
Experimental Dehydration of Volcanic Glanc.\
In program review., ..

3150

15 April 1993

Final Report on Bedrock
22% complete.

S. Levy and C. Naeser

Bedrock Breecias Along Fault Zones near Yucca Mountain, Nevada
Chapter in USGS bulletin on Yucea Mountain Studies

In USGS editorial review. '

G. WoldeGabricel, ct. al.

Preliminary Assessmene of Clinoptilolite KIAR Results from Yucea Mountain, Neveda: a
Potential Hich-Level Radioactive Waste Repository Site

Conference papet, Proceedings of the 7* Water-Rock Interaciions Symposium, July 1992
Appraved by YMPO. o

D. Vaniman, D. Bish, and S Chtpcn PR

Dehwvdration and Rehydration of a Tuff Varophyrt o

Jouma) anicle, Journal of Gcophysnca! Rcsearth

Submitied for poview, = 7 AT —.—_* o

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

Precipuation of Calcite, Dolomite, Scpiolize, and Silica from Evaporated Carbonate and
TufJucvous Warters of Southern Nevada

Confercnce paper, Proceedings of the 7* Water-Rock Inseractions Symposium, July 1992
Approved by YMPO.
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V/BS 1.2.3.2.1.2 Stability of Minerals and Gases >~

Oljective

Activities and
Aceomplishments

The objective of this activity is 10 produce » model for past and future mincral alteration 1n
Yucca Mountrin. The model i intended to explain 1he natural mineral evolution resulting

{rom the transfonmation of metastrhle mineral asseinblages to more stable asscmblages and
the eftects of 2 1epository emplacement.

Ths activity has been defesred, .
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\WBS 1.2.3.2.5 Postclosure Tectonics
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Planned Actonaties

The vlyective of these voleanism studies is to deterntine the bazands of future volcanic
actinitics with respect o siing a bigh-level radinactive waste repoatory at Yucca Mountaimn,

A tesponse 1o the paper by Turnn, ez ol ““Ar'™Ar Age of the Lathrop Wells Voleani
Center, Yucea Mountan, Nevada,” bas been approved for publicatinn in an upcoming issuc
of Scaenee.

Wre evaluated paleomapgnetic data, swlvding new data for the Cl, Ql,, and the bunced lava
thw at Lathrop Wells Volcanie Center and published work by the USGS. We believe the
pateomagnetic method provides little useful infonmation for resalving the problems with
stratigtaphuc or geochronology models because the measured field directions overlap the
tunc-asenped quaterpary ficld direction, the quality of outcrops is marginal for sample
cullection for some flows, and there are problems with lightrung. Publisbed data by the
USGS ate insufficient to document two distinct ficld dircetiom. Ficld examination of
sample sites uved for paleomagnetic studies of the summit of the main cone shows that
some bamtn are pmbably redeposited by hydrovoleanic eruptions and are unsuitable for
palenmagnetic studies,

Fous tlhs were presented at the High-Level Radivactive Waste Maragement meeting in Las
Vegas, and the 1ull papen wers published in the proceedings distnbuted at the mecting

Thece s by memben of the volcanim stafl were presented at the University of Texas.
El Paso, New Mexico State Univenity, and Anizona State Univenaty.

A ficld tup was conducted at the Lathrop Wells Volcanic Center with R. Fisher. an expen
v emplacement mechanisn of pyroclastic deposits. The group examined the tephna
depontts an the quarry at the south end of the main scoria conc, and Fisber agreed that thes,
with antetbedded sond units, are of volcanic arigin (hydrovolcanicattombolian), which
implies a complex eruptive history  We traccd (bese deposits 1o the sumnut of the conc,
wng newls cut exposates from the quarrving operation. The uppermaost depossts of the
cone a1c mned hvdronolcanc-strombalian cruptions,

A comprehensine twoaaweeh audit of the volcanism program was completed. Two DRs were
toued lor the volcanssm progran.

Thennoluminescence age-determination analysis of soils haked by lava flows from the
Suake River Plains was completed.

Wark cantinued on the lsue Rc.«nlui'pn Report for volcanism, and we met with the DOE
ard M&O 10 discuss the report.

Sample preparztion was compleled on sets that will be subnunted for INAA and age
determunations using the “Ar™Ar metbod.

Followinp several meetines and reviews of OSHA standards for trenching. the EES-13 Ficld
Satety Plan and standard operating procedures (SOPs) for trenching using a truch-mounted
backhoe were revised and subnutied to Lins Alamos management for seview and approsal.

Field prochtonalogy studies at Piaute Ridee and Crater Flat wall continee,

Continued or next page

Preliminars Data=dds Nou Reference
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Milestune P'rogrreas

Publications

10

Meet with Lan Alamos mamagement to review SOPs for operation of the truck-mounted
backhoe.

Final revistons of the Study Plan 83.1.8.1.2, “Dynantics of Magmatic Systems and Effects
un the Reposton,” will be eompleted next nwnth and submiitted 10 [DOE.

3174

K Januany 1992

Effects of Maxmatic Duruption on the Repusitory (Study Plan &3, 1.8.1.2, RO)
Complete.

3071

September 1992 e ot
Stars of Geochronology Studncx as lhc Lmhmp 1Y Ils Volcanic Center
Contplete.

32

10 July 1992, expecied completion Apnt 1992
Geochemistry of Lathrop Wells Eruptive Sequences
Complete.

s
30 September 1902
Report on Magma Svstem Dynamucs

3038

) Seprember 1992, uptrm! conmpletion April 1992
Eflects of Sirombolian Eruption

Complete.

RE L
30 September 1992
Repoet of Subsurface Effects

3
) September 1992 RS
FPrebiminary Geologic Mapping of 1 plcanic Centers

Iind
3} September 1992
P-agress Report on Thermoluminescence

R. M. Crowe, ot ¢l
Ivwee Resolution Report
In preparation,

B M. Crowe, 1 0l

Luthrop Wells Volcanic Center: Status of Field and Geological Studies

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

Published.

. Continued on next page
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B. M. Crowe, e al. _

Recurrence Mixdels of Volcanic Events: Applications 1o Voleanic Ruk Assessment
Proceedings papet, The International High-Level Radivactive Waste Management (IHLRWR)
Conference :

Publishied.

oV Pesry and BOM, Crome 00 - 703 o
Geoehemical Evidence for Waning Magnaiim and Polycyclic Volcanism ar Crater Flat,
,\'o'l'ﬂdd

Proceedings papes, Tie International High-Level Radiouctive Wasie Managerment (IHLRWR)

Conference
Publicthied.

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

Phvsical Procesves and Effects of Magnesism ir the Yucca Mountain Region

Proceedings paper, The Internasional High-Level Radioactive Waste Management (IHLRWR)
C m_ﬁ'r cnee

Published.

5. G Wells, e1 al, :

Mulupic Erupave Events ot Seall Volume Basaltic Censers: Evidence From the Cima and
Craier Flat Volcanic Fields

Joumal anticle

In prepatation

Frehiminary Dostactre Not Relevence
1
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WBS 1.2,3.3.1.2.2

Ohjective

Activities and
Accomplishments

Planned Activitie

Milestone Progtess

12

-

The objective of the wate s 10 obtain nic;si;lch:this of chlorine
isutope distributions to help quantify the percolation of precipitation in the unsaturated zonc.

AN

The sutx-nn(m(:t.bt.?l:l,\‘rgi'n; GcﬁChcm. processed 12 ream-bit i-uﬁing samples from USW
UZ-NS4 and -NSS, plus § USGS ‘water samples from the Yucca Mountain arca, for ¥Cl
analysis. These samples have been submitted to an outside laboratary for analysis.

The collection of ream-bit cuttings was completed for three additional acutron-acorss
barcholes being drilled for the USGS study, “Characterization of Unsaturated-Zonc
Infiltration.” Thus far, 11 bales 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 enllected by the J. Fabryka-Martin in February and
March, plus the alluvial ream-cunting samples from USW UZ-N37.

A draft DP for jon chromatographic analysis (LANL-INC-DP-94) was completed and 1s
ready for technical and QA review. Based on the experience gained from applying vanous
procedures over the past 3 months, we are prepasing revisions of several other existing DPs
(DP-&8, -89, .92, -95, and -97) for review, -

Complete additional DPs; process soil samples for Q/Br and
cuttings samples from neution-access borcholes;” :
Mountain arca as oppartunitics arise. 25 Wiy

MC1/C1 matios; process

collect additional soil samples from Yucca

tooge

LI !

3191 L
Procedure for Chilorine-36 Ana
25 September 1992 R
75% complete.

i .
-

SR
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Objective

Activities andl
Accomplishments

Milestone Prugres

The objective of this task is loﬁélerm e in's € )
diffuse into the water-filled pores of the Topopab Spring we

No significant activity in this stud

Ne

WBS 1.2.33.1.25 Ditlusion Tests in
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WBS 1.2.3.3.

Ohjective

Activitivs and
Accomplishitnents

Planned Activities

Problem Areas

Iublications

14

1.3.1

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

l'xpcnmcnls will be conductcd at the C~Wcl| cnmplcx (holcs UE 25 c#1, UE-25 c#2, and
UE-25 c#3) and ather wells’ Tn"the Vicinity of Yucca Mountain using teactive tracens to
characterize refardation and mmport pmpcmcs ata larg:r scale than currcmly used in
laboratory r\pcnmcnls. .

Software Quulification. Thc review commcnts or lhc SRS for FEHMN apphahon arc
currently being addressed. The cdficols application (tools for using the nctCDF softwate
more casily) has been apprm-cd anid certified for use. Work continued on the GZSOLVE
and genplot (gcncrzl-purposc plomng routine using DISSPLA graphics software)
applications, but no new basclines bavc bccn mmplctcd Othcr software rcqumd for data
acquisition and comr?l of ﬂ:c hlnrztory cxpcnmcms_ s bas 2lso bccn ccruﬁcd

Lithium Bromide Studies, Followmg servicing, pcrfnrrmnce of the ion < nrormlngrzph
(1C). which is used to mczsurt the_concentration of dissolved jons, has improved, and the
mcasurement precisions arc now well below the’ valuc stipulated in the IC detailed technica)
procedure. The standard t»per:mng proccdurc fot the 1C, was also revised to reflect the
optimized analysis procedures develaped. The hat roum in which the experiments will be
camed out (38°C is the temperature for the first sct of tests) is now operational, and al)
samples and equipment have now been prepped for the first sct of batck sorption
experiments. Methods for suspcndmg the solids in solu!ron bavc been tested, and low fluid-
to-rock ratios (1 ml:1 g) havc bccn achieved.

Continue fo bring the mmpurcr codes FRACNI.'.'I‘ FEHMN, GZSOLVE, and SORBEQ and
other software into compliance wrlh the SQAP. This consists of compiling existing
documentation on these’ mdcs and wnlmg new matcnal n:qurrcd by the SQAP where
necessary. e

W. L. Polzer, W. L., M G. Rao, H. R. Fuenrcs’ and R 3. Beckman
Thermadynamically Derived Rclanorulups Bawccn rhr Modrf ed Langmurr Isotherm and
&pmmmrat Parameters * R
Joumal anticle, Environmental Scrmce and chhnolog)
Undergoing revision. R -

B. A. Robirson
FRACNET—Fructure Network Modd Jor Water Flon nnd Sohuc Tmn.rporr
LA-series report
In preparation.




LA-scrics report -~
In preparation. ..

LER ; Radioactive Waste Manageméni fand The Nuclcar Fucl Cyclc,

*,p{* i Mountain Project - Sz i saitinivndlln
%’-5}3 ; In preparation. .
';'3;‘ J W. E. Polnr,E H Essing(on b3
?g{f K Joumal article : S
.fv{ AV The Use of Sclectivity Cocj}" cients to Esnmatc Mod:j" ed Langmuxr Isafherm Paramcters as a
g’;:‘- B Function of Experimental Conditions +* = @ ..
-’-'.“"3::’ : Radinactive Waste Managcmcnr and lhc Nuclear Fucl c 'yele, Special issuc on the Yucca
g“;,' K Mountain Project
"tf Ayt In preparation. '
A
WA R7 Milestone Progress 3188 X
5 : 30 September 1992 > i ' A
'.*‘ ¢ Documentation for SORBE G : L T
x ; o : N ok . :
3 . 3194 SR
3 4 30 September 1992
.f: X ’ Batch Sorption Experiments wuh Lllhulm
,; ;i\ v
et SR 22 Junc 1992
gi K
T 3196
5;{ .? J‘ 27 July 1992

.

by
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was 1.2.3.4.1.1

Objective

Actisities nud
Accomplishiments

Planned Activities

I'roblem Arvas

Milestones Prugress

Publications

16

e S #‘&3‘3, e

Groundwater Chemlstry Model 5.3

M ot iyeh 7o)

The goal of this lnvungaxlon Is 1o provide conc p
groundwater chemistry at Yucea Mounlaln. These ‘models’ ‘will cxplain the present *"
groundwaler composition in rcl:mon to intcmcuons of mincals and ‘groundwater and will be
uscd to predict groundwalcr composmons qs a result o{annc:palcd and unanhc:patcd
environments, : SR R ~

o

A

anl revisions of papcts for lhc_‘llh Walcx-Rock Symposium lo bc hcld in Park Cnty. Ulah.‘

,,- AT et

Test matrix for geochemical model muns suppomng mosl active groundwater determinations
was begun. Different compositions of groundwater from Yucca Mountain will be. used fo
simulate radionuclide dissolution and poss:blc changcs in water composihon. -

e

QA Activities. No additional pmgrcss' to rcpon on 1hc IMOU bcchcn LLNL and Los
Alamos. IMOU is in review in Las ch-\s. .

Continuc USGS collabaration. Dnssolvcd gas composum'm (c.g., fugacities of COg and
O.g) from existing and new watcr-tablc Wclls will be uscd 10 determine Eh conditions
independently of Pt electrode mcasurcmcms. “The'gas composmon "data will also be used in
further pH buffering capncily modchng ‘and for rcﬁncd ‘models of thc ovcnll gmundwatcr
chemistry.

None

3006
31 August 1992
Eh and pH Buffering Capacu)

415 :
30 September 1992 T .
Letter Repont: AMfost Active Groundnalcr Chcmu:ry

M. Ebinger

Water-Rock Interactions and the pH Smbduy o[ Ground wmers fmm Yucca Moumam,
Nevada

Conference papet, Procccdmgs of thc 7" Wa:er-RocIc In:erac:mn.s S)mposmm Julv 1992
Approved by YMPO. : SRS -

"

D. Vaniman, D. Bish, M. Ebmgcr, s. Chnpcn EA
Precipitation of Calcite, Dolomite, Sep:oluc. and S«hm [ram Evapomtad Carbonaxe and

Tuffuceous Waters of Southern Nevada - %25 D155 54
Conference paper, Pmcctdmgs of :ht 7"‘

...,.-‘.wr

I‘nEwnﬂ) D«Io—Do‘Aol Refertn«

P A L R



WBS 1.2.3.4.1.2.4 and 1.2.3.4.1.2.3

Activilies und
Accomplizhments
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Planned Activities
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Problem Areis

el . -

Milestone Progress
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T'ublications
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The objective of this task is 1o prqqni!‘éf;bmtid'ﬁ"c?)éf ficicnts for clements of interest 1
predict radionuclide mov:mcnti(rthlhc__rcposiior’y to the accessible ;nyigohmcm.

P. Rogers attended two sorplion-related syniposia at the annual spring mecting of the
American Chemical Socicty. Of particular interest were talks presenting high-resolution
scanning-transmission (STM) images of chromium adsorbed on bematite and Jow-resolution
atomic-force microscope (AFM) images of hematite dissolution in the presence of citrate,
Keynote addresses by W. Stumm (EAWAG, Switzerland) and G. Sposito (UC Berkeley)
stressed the importance of spectroscopic studics (especially using XPS and EXAFS) to
urderstanding sorption mechanisms and developing predictive sorption models. =~ -

Cunversations with several participants yiclded suggestions on experimental techniques to
improve resolution of AFM images, particularly of hematite. - -~ T

M. Hawley attended the Malcrialis.cs
and STM techniques and advances.

caiqh Socicyy hi;:_cgl;ng. Qﬁich_also _cmph'as;izct_l. AFM

New AFM tips that reduce the forée ‘applicd to a sample during a scan were received.
Reducing the scanning force is critical to obtining images of sorbed compounds, the
scanning force inust be reduced; the force now used pushes miost sorbed compounds out of
the imaging field, =~ % X P '

et

[ s
S

"'-'1 3 T Ll H .
Prepare for two new staff who will be joining this task. Prepare for visit by representatives
of the Office of Civilian Nuclear Waste Management. .. 7 " ot

L
R T
SR ot

($)¢

Waork in conjunction with the Stanford cbnmcl‘has been temporarily suspended because of
a lack of funds, PRIV TP

“

3009 IR S
a0 September 1992 B A s '
Variation of Water-Rock Rutio Sorption Cocfficicnts on Zeolitic Tuff

3 .

3212 .

30 Scptember 1992 S TP
Progress Report on Single Mineral Experiments 0 C -
A. Meijer , -

A Serategy for the Derivation andifsc of S
Calculations for the Yucea Modntain Site = e
Conference proceedings, Proceedings of the DOE[Yucca Mountain Site Characterization
Project Radionuclide Adsarption Workshop at Los Alamos National Laboratory Sepiember
10:12, 1990, NS Rt BN Ak AT I W o

T ) ’;‘3;;. A aia 5\\‘,}33 X9 .~
Approved by YMPO.

rmance Assessment

e
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wWBS 1.2.3.4.1.2.2 Blologncal Sorpllon and Tra

Objective ’

Activities and
Accomplishments

Planned Activities

Problem Arvas

Milestone Progress

TPublications

18

nSpqrt'

AT

The purpose of this rcscarch is to dclcmunc whclbcr microbnl ncnvny can influence the
movement of plutonium in tufl. Because fluids ate used extensively in the exploration of
lncations for a nuclear reposilory, those mxcm-orgnmsms mpablc of uuhzmg drilling fluids
as prowth sulstrates arc of special imcn:sl. -

. i

Work continucd on ch1mclcnvng of the sldcmphom(s) produced by xmcroorgamsm 1lc.
Specifically, a bioassay of the ndcmpboxc, usmg clhylcncdnaminc di (o-bvdroxyphcnyl)
acetic acid (EDDA) was pcrformcd A

'z.é

Work commucd on milcslonc 308

. S
Continue plulomum | cxpcnmcnls.
ag.ﬁ:‘

None

3080

30 Scptember 1992
Report on Chelation
In preparation.

3092

30 September 1992
Report on Colloidal Agglomeration -
In preparation, v

3176
30 September 1992

In progiess.

3177
30 September 199" i ‘ :
Procedure for Dacrmmauon of E/]'ca: on CaIIo:daI Agglomemnon‘ :
In preparation. R

“

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

Preliminary Evidence of Siderophore/Plutonium Complexation
Joumal article, Journal of Apphcd and Em-:ronmcnml chroblology
Resubmitted. '
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ctivities and
cenmplishments

S5 R '
The ob;cctwc of thc solubxhly dctcnmmuon task is 1o dcxcnmnc the solubnhtus and
spccnlmn of important waste clcmcnu u'ndcr condi tions characlcmuc of lhc rcposnory and

o)
3 ;— Ry il

“assumc D Hoban

The revised sxudy plan shnuld bc‘com;‘;lctc by Ibc 15 August tatgcl dalc. :
"",‘rm'_’i’ﬁ’ e o=

D. Morris met with rcprcscnlauves of the DOEand pmpmcd conumnng solublhtv and -
speciation studies for FY93 and postponing solubxhly and Spccxanon modclmg unnl FY94.

Task participants Clark, Hoban, anchc, Palmcr. and Tau aucndcd lbc national mccnng of
the American Chemical Society, Many cxcellent technical sessions, particularly in nuclear

chemistry, geochemistry, and environmental chcnnslry, were of mlcrcst 1o those assocmcd
with Yucca Mounhm ijccl rcscatcb : - :

Speciation Studies. Pu(iV) EDTA mmplcxauon cxpenmcms to obscrvc specmlon changa
for pH 7 10 10 continued and prchmmary analysis of the data suggests three species in this
pH region. Single crystals of two of species were grown using slow evaporation from
aquenus solution, and they will be examined by XRD studies as soon as appropriate
standard openating procedures are complclcd Line-width measurements made on Pu(VI) and
Am(VI) carbonate complexes md:ca!cd 1hat ligand substitution follows an associative
pathway for uranium through amcndum. Data reduction on 13-C NMR on the 242-Pu(VI)
carbonate systewn suggests that some additional experiments are warranted to deduce the
intimate exchange mechanism. The results of these studies will be written up for publication
as a milestone report and submmcd to, lbc Jaumal of :hcAmmcan Chemical Soc:ery

. "“’r*-"‘i AT

F
SABg Ry o it B STt

Synthesis on modcl com;ﬂcxu conlmucd and ‘the. lclm report on modcl complcx smd:r.s is

Es \pcnmcnml work on lbc pholoacousuc spcctmscopy (PAS) svstcm bas rocuscd on
dclcmnning tbe atsorplion 1pcctrum ‘and cross section of bona fide Pu(lV) colloids. This
data is necessary to check if any of the’ pcals obscmd in the Pn('lV)-arbomte system
correspond to that of a colloid. Conlnrary to our expectations, we observed significant
scattering and Jow signal strength for Jarge sized colloidal parnticles. Unless we find that the
smaller sized particles bave signilicantly larger PAS signals, we believe that the Pu(lV) in
bicarbonate media peaks we previously observed did not reflect colloid formation, and we
will try 10 obtain PAS spectra from smaller sized colloida) panicles. We will also nse
T-dependent PAS to measure the temperature crrtcxs on dilute Pu(l\’)-carbomte systcms

The Fra mcMalcr-fomuncd vcmon of lbc codmc sundards for QusckBASlC wcn:
submiticd to the CCB for appm\'al )

Solubility Qtudies. Thrc: ncptunium oversaturation experiments in UE-25 p#l water at
60"C have been completed, and three ncplumum undersaturation experintents under the
same conditions have been started, Solids ftom the ovcrsatunnon experiments at the same
pH were used, utcpl l'or a small portion set aside for XRD ana!vsis “The. undersarunnon

X SEP SN S e .

Commued on next page
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Planned Activities

Prohlem Areas

Milestone I'rugress

Publications

Srbaad

t; assays will bc dccrcascd to cvcry two 1o
All assays !o date bavc bccn analyud

‘I

ISR )
.t ' amypets Tyt
T d.k‘ RN A \,'-‘.' {"J,:»\ 2

ka continued on a ‘detailed technical proocdurc (DP) “Conccnlralnon Dctcnmnauon of

Saluble Radionuclides from Ditd va:dcd by a Low-Energy Gamma Counting System.™ It

will be submitted next month for review. Another DP, “Calibration of Low Energy Gamma
Counters for the Yucca Mountain Waslc Element Solub:my Study,” is bcmg rcwscd and
will be resubmitted in Junc 1992. ' :

Centification of commctmal NMR softwarc wxll bcgm, and cﬂ'on.s in :ll lbovc mcnhoncd
arcas will conunuc. . : ' .

D. Tait will ancnd (bc Rocky Mountam chmnal Mcclmg of lhc Amcncan Cbcmlml
Socxcty and pr:scm a ulk he scssion on chcmxslry and cnvmnmemal issues. -

Sagn, el
RS IR

3031
30 Scptcmbcr 1992
Plutonium(lV) and PIuronmm(Vl) Carbonarc Spccxat
Spectroscopics . ot
On schcdulc.‘-

»-u,,--ﬁ x

3329 - T
30 Scptcmbcr 1992 T T o .

Report on Ncplumum. leomum, and Amencmm‘SqubiIi!y Experiments in UE-25p#1 Water
from Oversaturation. -, & 5754 e Wi e

On schedule.

3330 T N .‘ L .
1 January 1993 - > Fon T Rt S
Evaluation of Alrcmam'c Dcrecnon Schcmcs in PIxoroacoumc Spcctroscopy

Eanes e

Eatly completion anhcup'\lcd. - =

D. L. Clatk, D. E. Hoban. P. D. Palmer, J. C. Sullivan, and B. E. Stout

Carbon-13 NMR Characterization of Plutonyl(V) Aqucous Carbonatc Complexes
Joumal anticle, Journal of :he Amcncan Chamca! Socwry v
In preparation. : =i

:\",-'

D. L. Clark, C. D. Tait, D E.Moms. D E. Hoban. S."A Ekbcrg, and P. D. Palmcr
Plutonium(IV) and PIutonmm(Vl) Carbonate Spcc:auon Studies by NMR and PAS .
Spectroscopics S e S e A

LA-serics repont
ln prcpmhon.!
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LA-scries rcpon
In prepanation.

. .-‘z

L. E. Hersman, P. D. Palmer, and D E. Hobcm, .
Prcliminury Evidence of a SiderophorelPlutonium Com;:lct

Journal anticle, Journal of Applxcd and Em-xronmcnml Mrcrobw!ag)
Undergoing revision. LT :

D. E. Hoban, D. L. Clatk, P. D Palmes, J. C. Sullivan, and B. E. Stout
Carbon-13 NMR Characterization of Americyl(V]) Aquecous Carbonatc Complexes
Joumal anicle, Inorganic Chcmmry,... . L

In preparation.

D. E. Morris and D. L. Chsk -
Spectroscopic Studies of lIu' H)drol)m of UCI Spccrral E/}'etxs of Lngand Exclmngc
LA-serics report.
In preparation.

H. Nitsche, R. C. Gatti, E M Slzmhfct, S. C lxt A. Mlllct. T. Prussin,

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

Measured Solubilitics and Speciations of htpmnmm. Plutonium, and Americium in a
Ts7nca1 Groundwater (J-13) from :hc Yuccn Moun:am ch:on

C. D. Tait, D. E. Moris, J M Bcrg and W H Woodml'l'

Evaluation of Alternative Detection Schemes in Photoacoustic S;mroscopy

Joumal anticle, Analytical Chemurr) or Rcwm of Sc:enuf ¢ Instrumentation

In prepanation.

C. D. Tait, D. E. Morris, S A. Ekbctg. P.D. Palmcr, and J. M. Berg

Plutoninm Carbonate Speciation Changes with pH

Confercnce atsinact, Amcman Chcmrcal Socm) Ni uonal Mcczmg Program, Apnl 1992
Approved by YMPO.
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V/2S 1.2.3.4.1.4

Obhjectise

Activities and
Accomplishments

ney
-

Radionuclide Retardation by Dnspersive Dtﬂuswe and
Advective Processes

The objectives of this task 2re to detenmnine the rate of mdionuclide movement along the
potential flow paths 1o the accessible enviropment and to examine the effect of diffusion,
adsosplinn, dispersion, anion exclusion, sorption kinelics, and colloid movements in the flow
geometries and hydrologic conditions expected to exist along the flow path 1o the accessible
environment in the scenarios used for performance assessment.

This month we continued Np transport work using crushed-rulf eolumns made from tufls
G4-1530.3 and G3-275. As stated last month, in order to study Np transport, we must abtain
sharp hreakthrouphs for tritium elutions. (Neptunium §s expected to sorh to trace mincrals
[such as hemanie] in the wff, which will 1end 1o hroaden the clution curves; consequently,
we must cnsure that physical dispersion is not responsible for the broadening.) We also
completed optimizing all m&s'blc panmclcn (mcludmg packmg !cchmqucs) to minimize
clution broadening. :

Table 1 shows the panmclcrs uscd in cnlumm lnhum :luhom for Columns G-J made with
tuff G4-1530. We do not bave a dry wt:ghl for Columns 1 and J because a wet-packing
technique was used.

Table |
Fig. Na. Colupmn ¥ Flow Rate Leagth Diamelct Dry/Wet Weight
{mlhr) {mm) (mm) ®
1 G4-15303G 30 1000 472 19.4729.4
2 G4-15303H 0.15 1000 4.72 19.4129.4
3 G4-1530.31 03 1816.1 4.72 *NAS22S
4 G4.158303) 10 1816.1 A *NASS225

*NA= not available

Figures 1<3 show the cumulative activity of tritiated water cluted through the columns
(AVAL) venes the cumulative volume cloted. Each column was injected with 0.5 mi of
tritiated water. Column | showed the optimal breakihrough cunve; bowever, the flow nate
was too slow fot timely complction of these experiments. Column J showed adequate
dispenion, and we began the Np elution through tlns column. The results of these studies
will te reparted next month.
\We observed a distinet amount of black material at the bottom of Column J, and using a
mapgnctic sepamior, we sepanted the two rnclmns of crushed tufl G4-1530 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 mictobial contamination and was discanded: one container that
will be monitored Jong-term was relained. We found no microbiai contamination in the
USWH-3 and UE-25 p#1 waten.

- Continucd on next page
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Planned Activities

Milestone Progress

Publicutions

April 1902

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

To suppont our transpont cxpcrimcnm we bcgan Np balch-sorpuon experiments with tuffs
G4-1530 and G4-275 with waters from USWH-B and UE 25 p#l.

A. Mitchell served as a bricfer al thc bos Alamos cxhnbn for the April 1992 YMP open
house, and A. Mitchell and M. Ot bricfed a high-school tour at the FOC.

Continue work described above. |

3040
30 September 1992
Kinetics of Sorption on Cqumn: oj Pur_g M mcml:

RO N .
R TR

3044

31 Aupust 1992

Letter Report on Assessment of Available chhmqucx Jor Unsawrated Column Transport
Experiments

In prepaation.

3027
31 March 1992 . _
Report on Sarption by Batch and Column Techniques

I. R. Triay

Radionucelide M:gmuml in Tuff under Diffusive Conditions

Confercnee Paper, Proceedings of the Migration *91, Jcra de la Frontera, Spain,
1418 October 1991

In preparation,

L. R. Triay, A. J. Mitchell, and M. A Ott

Radionuclide Migration Studies [or Validating Sorplwn Data—Past, Present, and Future
Conference paper, Proceedings of the DOEfYucca Mountain Site Characterization Project
Radionuclide Adsorption W orkthop at l.os Alamos National Laboratory Scprcmbrr 11-12,
1990.

Responding to YMPO mmmcnts

27
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WBS 1.2.3.4.1.5.1

Ohjective

Activities and
Accomplishments

Planned Activities

Milestone 'rogress

Publications

Retardation Sensitivity Ahalysis

The objectives of this task ate to construct a geochemical/geophysical model of Yucca
Mauntain and to use this model to examine the physical and chesical controls on
radionuclide tanspont alnn;, ﬂow palhs to the assrss-lblc enviromnent,

K. Birdsell met with P. Rogers, thc new pnncnpal investipator for the somtion task, to
discuss our approach to modeling the mlmmum 1\, ﬂorplmn strategy. Rogers suggested
specific radionuclides to focus an. :

QA and Programmatic. Ccnil'icalion 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 pseudocode was written for the new memory
management subroutines and the restart subroutines. The Verification and Validation Plan is
ncatly complete; 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 the vcnﬁcahon problcms and on the uscr’s manual,

G. Valentinc chaired a review committee for the Sonwarc Requirements Specification
Documents for the software CONAPS and MIEEQA, which are used for the dynamic
transport task. He also performed a fornal technical review of the FEHMN SRS,

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

We will continue certification of TRACRN.

3052 CA
31 July 1992 IS
Bascline Documcntation for TRACRN

K. Birdsell, K. Eggent, and B. Trmvis ;

Three-Dimisional Simulations of Radionuclide Transport at Yucca Mountain
Joumal anticle, Radioactive Waste Management and The Nuclear Fuel Cycle,
Special issue on the Yucca Mountain Project

Responding 1o comments {rom YMPO.

FPreliminary Data—=Do Not Reference



April 1022
WBS 1.2.3.4.1.5.2 Demonstration of Applicability of Laboratory Data
! v ey Tl e
¢ Objective The purpose of this study is’ to dcsngn and r:nnduct cxpcnmcms to evaluate the applicability

of laboratory data and 1o test models used in the Radionuclide Transport Program to
determine far ficld radionuclide transport. Both intennediate and field-scale experiments
and natueal analogues will be assessed for their potential ta provide the required data,

Activities and On 1 April a schedule and budget for the LBL comboncnt of this task was developed and
Accomplishments loaded on softwarc at Los Alamos for eventual PACS input to the Project. On 22 April,
- A. Simumons of the DOE was bricfed an the techniques, plans, and status of field-test
activity. A revised FY92 budget for LBL will allow more effort in planning. A change
request to PACS will be prepared for LBL.

A Hydmology Integrtion Task Force (HITF) mecting was held on April 16 in Las Vegas.

Planned Activities Continue to develop study plan,

Review LBL N and P Tunnels report.

Problem Arens Nune
Milestone Progress No FYY! milestones,

—~——
Publieations C. Locven

A Summary and Ducuss:on o[ H vdrnlogrc Duata from rlxc Calico Hills Nomwelded
Hvdmgcolngrr Unit at Yucea Mounmm. Nevada '

LA-scries report

Approved by YMPO.

Accession numbers for references are being obtained.

Preliminary Data—Do Not Reference
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WBS 1.2.5 Regulatory and Institullonal

Objective

Munagcement anl

Integration

Study Mans

a0

The purpose of this task is to coordina(e the rcguhtmv :nd institutional Project
reguirements within the Los Alamos programmatic structure, The focus of this coordination
clion s on the integration of the technival wotl within the regulatory and institutional
framewark.,

Significant effort was made to put forth changes to the SCP Bascline, In panticular, the
rock-varnish work 1o suppon volcanism, erosion, and neotectonic studies was identified
discretely. PACs changes were initiated. Work began to evaluate tock-varnish data in
support of the etusion issue resolution,

Water Movement Test, R1 (8.3.1.22.2). R1 bas been approved by DOE but not by NRC.
A revision incorparating NRC and State of Nevada comments was submitted to the YMPO
on 17 Oclober 1991,

Diffusion Test in the Exploratory Studies Fucility, R0 (8.3.1.2.2.5). A revision
incorporating DOE/HQ and Project Office comments was submmcd 1o Dr. Dobson in
June 1991,

Testing of the C-Ilnle Sites With Reactive Trocers, RI (8.3.1.2,3.1.7). In February 1990
DOE/HQ issucd this study plan as a controlled document; it was then sent to the NRC for
comments. In January 1992 we were n:qucsx:d by DOE to revise NRC comments. The
revision is in progress.

Ground Water Chemistry Mndcling. RO (8.3.1.3.1.1). In March 1991 this study plan was
submitted 10 the project office for roview,

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

History of Mineralogy and Geochemical Alterution at Yucea Mountain, RO
(8.3.1.3.2.2). The Project Office appraved the study plan in December 1991 and submiitted it
to the NRC in January 1992 for comumnents.

Natural Analogue Hydrothermal System In TufT (8.3.1.3.3.1). This is an out-year activity,

Kinetics and Thermodynamics of Minerul Evolution and Conceptual Model of Minerul
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 Mudehn;,,. RO (8.3 1.34.1; 83.1.3.43). A revision is in
progress. ‘

Biological Sorption and Transport, R1 (8.3.1.3.4.2), Revisions incorporating DOE/HQ and
Project Office conunents were submitted in May 1991, Additional revised text were
submitted in August 1991,

Continued on next page

Preliminary Data—Do Not Reference
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April 1092

Dissolved Species Concentration IJ:wafli; and Colloid Formation and Stability, RO

(8.3.1.3.5.1; 8.3.13.5.2). In November 1990 the project office submitted comments to Los
Alamos 1o revise; that revision is in progress. ‘

Dynamic Transport Column Experiments, R0 (8.3.1.3.6.1). A comment resolution
meceting for DOE/HQ and Project Office comments was held in August 19905 revisions are
in progress and are expected ta be completed by April 1992.

. DifTusion, RO (8.3.1.3.6.2). A comment resolution mecting for DOE/HQ and Project Office

comments was held in August 1990; revisions are in progmss and ate expected to be
completed by April 199" ..:m__.. 4

LR R

Retardation Sensitivity Annlysls RO (83. 1.37 1). A tevision mcorpommg DOE/MHQ and
Project Office comments was submitted in June 1991. In October additional comments were

received from SAIC, P. Cloke. The eomments bave been addressed and were submitted to
the P, Cloke in March 1992, = =7 '

Demonstration of the Apphcnhﬂlty of Lnbornlnr) D.!tn to Repository Tmmport
Caleulations, RO (8.3.1.3.7.2). Tbxs &tudv p!an is in prcpammn.

Gaseous Radionuclide Tr'.mspon Cnlcululwns and Mensurements, (8.3.1.3.8.1). Funds
have not been allncated.

Probability of Magmatic Disruption of the Repository, R0 (8.2.1.8.1.1). 1his study plan
was approved by the Project Office in Sepiember 1990 and by the NRC in October 1991,

EfTects of o Voleanle Eruption Penetruting the Repository, R0 (8.3.1.8.1.2). In
preparation, expected target date is May 1992.

Charuncterlzation of Voleanle Feumrts. RO (8.3.1 R5. l) Acccptcd by NRC in September
1990, , .

Freliminary Data—Do Not Reference
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WBS 1.2.6 Exploratory Studies Facility

Ohjective

Activities and
Accomplishiments

Phanned Actlvities

Problem Areas

Milestone

These Exploratory Studies Facility (ESF) tasks address the issues and information needs
associated with the ES-based characterization of Yucca Mountain to determine the
suitability of permanently tsohlmg blgb -level nuclcar waste {rom biosphere in a geologic

lcpomnr)
RPN -._ -
._: "”U et

Supported ED&D in dev: chpmg i:ncl' ing malcnal for Prolmypc Test Facility and suncd
work to prepate dnft Protatype Tcal Fncilny mmmlc and jusuﬁmmn.

. ‘ § \, berl e N TS =
Develaped a draft wmmary-lcvcl documtm lo assess samplc nccds from ESF.
Continued to participate in Test lnu:galion (TIG) mectings and SMF meetings.
Prepared briefings for bi-weekly ESF management meeting. -

\We have staried developing test information for tests to be petformed in north-portal area
and staned preparation of test planning packages for launch chamber tests.

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

Cantinuc to develop defimmitive design-related information for tests 1o be performed in the
launch chamber,

Continue to support integration mcélingi such as ESF design, TIG, SMF, surface-based
testing and its interface with ESF lcsting

Support ED&D effort in dcw:loping r:uomlc and jusnrcmon for the need to have a
prototype test facility for Yucca Mounum.

Cuntintre 1o support Los Alamos surfacc-bascd tc¥t planning ptocess.
Develop interfaces for testing u;d the ESF dcaii:n. |

Revise and update PSAR as rchircd. '

Waork will be initiated to prepare Title 1T Test Planning Packages.

Initiate work to develop new networks for ESF testing.

Complete YMP prototype concept paper with recommendations.

Schedule Exploratory Studies Facility Test Coordination meeting for 12 May.
None

None

ey Gy
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WBS 1.2.6.8.4

Objectlve

Actlvities and
Accomplishments

April 1o

Integrated Data System

The integrated data systcm (IDS) suppons lbc Explomory Studies Facility (ESF) test
program by providing a central fac:hly to autamatically measure and control aspects of the
ESF tests. The primary purpases of the 1DS are to assist the principal investigators (PI's) in
acquiring high-quality test data in a uml’onn controlled fashion and 1o transfer lhmc data to

the PI's or;.am?almm for dala managemcm and an:lysm.

This activity has been deferred,” ™

Preliminary Data~Do Not Reference
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WBS 1.2.9.1.2.4 Technical Software Management

Objective The purpose of this activity is to manage the development, implementation, and usz of all
software employed on activitics that will support a license application; 1o manage the
vonfigusations of all software and computational data; and 1o provide toals and procedures
that support these activities. Technical sofiware ntanagement continued to perfornm the quality
assurance, configuration management, and engineering tasks that are required by the Los
Alamos Software Quality Assurance Planfor the Yucea Mountain Project.

Accomplishiments

-

i

Activities and This activity has been deferred because of Jack of funds, - E
s

B
B
B
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Apeil 1992

WBS 1.2.9.1.4 Records Management

Obhjective

Activities and
Accomplishments

The ohjective of this task I to manage records and documents related o the licensing of a

“penlogic repository for the disposal of high-level radioactive waste by developing,

implementing, and mammmng a cnmprchcmwc. aulomalcd and intcgmted information
management system, 3 o

An cight-month tecurd hacklog was processed, following lifting of the stop work order.
Appraximately 800 records were shipped to the Central Records Facility, and only 52
records were returns for corrections. ‘

Fifty-nine new reeords were rcccwcd dunng Apnl

Saff worked with the lmning coordmawr 1o dcvclop lnd imp)cmcm fornial records
1raining. The course will be available as soon 2s xcvmons 10 the records procedures are
finalized. ST :
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WBS 1.2.9.3

Objective

Activities nnd
Accomplishiments

Planned Aclivities

Problem Areis

Publications

Quality Assurance

The Quality Assurance (QA) Program supporns Los Alamos Yucea Mountain Site
Characterization Project panticipants and ensures that their effons provide data and evidence
admissible for mc rcposuory lu tnsmt: pmccss

Software. A %ofmare Conﬁgurahon Control Board (CCB) meeling was bcld 158 software
change requests were submitied, and 95 were approved,

Grading Repurts, Los Alamaos has 33 approvcd grading teponts. A revised grading report is
in review at the Project Oﬂ"cc.. e

Reconls/Document Control, Fivc detailed technical bmccdurcs {(DP-07, -112, -123, -129,
and -605) and one qualily adininistrative procedure (QP 6.1, R4, Controlled Documents)
were issued. Detalled technical procedures DP-06, <50, <122, and -123 were deleted.

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

PProgram Development. Eighteen quality administrative procedures (QPs) are in various
stages of revision, The QAPL presented a semi-annual update of the QA program to EES-
13/Las Vegas personnel. Work began on the FY93 budget. The QAL attended a Los
Alaines root-cause training class.

Deliclencies. The Project Office clased CAR-92-003. A trend evaluation for the first quarner
of 1992 was submiticd 10 the TPO; no new adverse trends were recognized, and two
existing trends were closed,

Audits. Audit reponts for EES-13/Voleanism (LANL-AR-92-02), and subcontractors
University of New Mexico (LANL-AR-92-03), Ohijo State University (LANL-AR-92-04)
and University of California at Riverside (LANL-AR.92.05) were approved and issucd. The
EES-13/Las Vegas TCO ponion of audit LANL-AR-92-02 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 mamgcmcnt assessment of the Los Alamos
QA program was completed,

A quality assurance managenient assessment was conducted as required by the QA Plan.

QP revisions will continue and three 1991 survey reports will be completed. The annual
quality assurance status report of 1991 will be published. An orientation class will be
offered in May. Audits of EES-13/Las Vegas and EES-5 will be conducted,

The current software quality assurance plan is under mlcmal review and may be modified to
accommodate current budgel constraints.

S. L. Bolivar
Thc Los Alamos National Laboratory Yucca Mountain Site Characterization Project Quality
Program,

A Progress Report for January 1, 1990 - December 31, 1991,
In internal review,

Continued on next page
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Apeil 1092

S. L. Bolivar and J. L. Day "853 T

The Role of the Los Alamos National lal‘aramry Quahry Auumnce Luman Jor the Yucea
Mountain Site Characierization Project :

Canference papet, ASOC Encrgy Dwmon annua! mceling

1In preparation.

S. L Balivar T

LATA, 1992, Evaluation Report on lhc March 13, 1992 Oncnmwn to the Los Alamos
Nmtional Laboratory Yucca Mountain Site Characicrization Project

In preparation.

I'reliminary Date~{1a Not Reference
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