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EXECUTIVE SUMMARY—PERIOD 8

In the Division of Waste Management (DWM) Job Code (JC), the following items highlight the Center for
Nuclear Waste Regulatory Analyses (CNWRA) key activities and accomplishments:

. The FY97 CNWRA Management Plan (Including Staffing Pl Update was
delivered.

® The CNWRA Quality Assurance Manual Change was submitted.

. The Yucca Mountain Tectonics—-Journal Article was delivered.

. The CNWRA Input to Commission Paper on New Proposed Yucca Mountain

Standard—Letter Report was transmitted.

. A CNWRA staff member presented an invited paper on estimating the spatial
distribution of net infiltration at the annual American Nuclear Society Meeting,
June 4, 1997, in Orlando, Florida,

The DWM IC year-to-date (YTD) cost variance was 2.6 percent. This variance reflects spending estimates
from the CNWRA Operations Plans Revision 9 Change 2.

In the Waste Solidification Systems (WSS) JC, the CNWRA staff engaged in limited administrative activities;
no additional tasking was received nor is expected, pending further guidance. The YTD cost variance to this

JC was 49.3 percent. This variance illustrates spending estimates from the Operations Plan for WSS
Revision 6 Change 2.

In the Tank Waste Remediation System (TWRS) JC, the CNWRA staff delivered the Survey of Solidification
Process Technologies—Interim Report (IM 5709-102-710) for NRC review. In addition, the NRC and
CNWRA staffs visited the West Valley Demonstration Project and the Savannah River Site vitrification
operations. The YTD cost variance was —0.7 percent. This variance depicts spending estimates from the
Operations Plan for Technical Assistance to TWRS Licensing Revision 0 Change 2.
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CNWRA PROGRAM MANAGER’S PERIODIC REPORT
ON ACTIVITIES OF THE
CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

TITLE: Center for Nuclear Waste Regulatory Analyses (CNWRA)

CONTRACTOR: Southwest Rescarch Institute (SwRI)
6220 Culebra Road, San Antonio, Texas 78238-5166

CONTRACT NO: NRC-02-93-005

JOB CODES: D1035, L1793, J5164

NRC CNWRA PROGRAM MANAGER: John J. Linehan, (301) 415-7780

NRC CNWRA DEPUTY PROGRAM MANAGER: Shirley L. Fortuna, (301) 415-7804
CNWRA PRESIDENT: Wesley C. Patrick, (210) 522-5158

ESTIMATED BUDGET: $89,898,141

PERIOD OF PERFORMANCE: 10/15/92-09/26/97

PERIOD OF THIS REPORT:  05/10/97-06/06/97

1 TECHNICAL

1.1 CNWRA Operations (COPS)

In addition to a wide range of day-to-day activities, COPS accomplishments included
(1) participation in a joint NRC/CNWRA briefing of the Commission; (ii) initiation of
Contract—NRC-02-97-001, Technical Assistance for Reviewing Licensee Submittals
Concerning Decommissioning, and Letter Contract—NRC-02-97-004, Technical Assistance
in the Preparation of an Environmental Impact Statement for the Application for a License
to Operate an Independent Spent Fuel Storage Installation to Store TMI-2 Spent Fuel at the
Idaho Nuclear Engineering Lab Site: (iii) delivery of Revision 6 Change 0 of the FY97
CNWRA Management Plan (Including Staffing Plan) Update (MM 5708-158-720);
(iv) beginning the development of the Five-Year Cost Proposal. (v) participation in weekly
HLW Management Board meetings; (vi) submittal of the CNWRA Quality Assurance Manual
Change (IM 5708-159-710); (vii) conduct of scheduled QA surveillance, participation in
meetings on software QA and COI activities, and preparation for the 1997 CNWRA QA
Audit; (viii) execution of the NRC-approved and CIAC-recommended changes to the
CNWRA Computer Security System; and (ix) participation in the monthly NRC/CNWRA
Computer Coordination Meeting and support for maintaining LAN operations,

Status of the CNWRA sialting 1s indicated in table 1. The hydrologic transport specialist,
scheduled to join the CNWRA staff in period 9, declined to pursue the employment offer.
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As agreed, recruitment efforts and interviews for the listed open positions have been
suspended until the NRC establishes FY98 funding for the CNWRA.. Section 4 of the revised
CNWRA Management Plan (Revision 6 Change 0) reiterates the five criteria for estimating
the CNWRA staffing needs in support of the NRC-NWPA program and the requirement for
maintaining 54 FTE consistent with previous staffing plans for the FY97-01 planning
horizon.

In the next period, the CNWRA expects to (i) continue discussions on staffing and funding
for FY98, (ii) proceed with development of the Five-Year Renewal Cost Proposal;
(iii) conduct scheduled surveillances, review RFPs received by SwRI for potential COl,
continue to enter CNWRA internal and product documents into the QA records, conduct the
annual CNWRA QA audit and prepare the FY97 QA Audit—Letter Report (IM 5708-159-
720); (iv) progress with the execution of the NRC-approved and CIAC-recommended
modifications to the CNWRA Computer Security System; (v) pursue preparation of the
CNWRA Computer Certification—Letter Report (IM 5708-158-730) and FY97 CNWRA
Computer Security Plan Update—Letter Report (IM 5708-158-750); and (vi) provide
CNWRA LAN operation and maintenance support.

Igneous Activity (IA)

Staif completed a trip report summarizing presentations and discussion at the ACNW meeting
on volcanism. An author-final copy of the journal article, Dispersion of Basaltic Tephra from
1995 Cerro Negro Eruption (IM 5708-461-760), was completed. This article, now in
technical review at the CNWRA, summarizes the application of the Suzuki ash dispersion
code to volcanic risk analysis at a basaltic cinder cone in Nicaragua. The purpose of this
application was to assess the code as a means of modeling ash dispersion from volcanoes in
the YMR. Acceptance Criteria on Probability of Future Igneous Activity (IM 5708-461-700)
were written by IA staff during this period. It was concluded at a HLW Management Board
meeting during this period that the general format of the IA acceptance criteria IM is
appropriate. The board members began providing IA staff with written comments about these
acceptance criteria.

In collaboration with scientists from the Smithsonian Institution, the University of Texas, and
the University of Mexico, [A and SDS staffs conducted field investigations at the Camargo
Volcanic Field, Mexico, to investigate relationships between volcano location and geologic
structure. This field work concentrated on the Borregas fault system, an area of classical
Basin and Range style volcanism and faulting during the Pliocene. Radiometric age
determinations on 20 basaltic lava flows along the fault zone indicate that volcanism and
deformation occurred during an intense period of activity between 2.95 and 2.5 Ma.
Preliminary study results of this fault zone suggest that areas in the Basin and Range can
respond to crustal extension by penecontemporanous magmatism and deformation. This
conclusion runs counter to the idea that episodes of volcanism can suppress regional
seismicity, and vice versa.

An IA and SDS team began detailed ground magnetics surveys in the Amargosa Desert,
Crater Flat, and Jackass Flat areas of the YMR. The goal of this work is to determine if
aeromagnetic anomalies mapped in the YMR are produced by buried igneous rock.
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In the next period, the detailed ground magnetic surveys will be completed. It is anticipated
that approximately 6 of the 28 aeromagnetic anomalies previously identified will be mapped
in detail by the end of the next period. Modeling and interpretation of magnetic data will also
continue during the forthcoming period. The journal article, Dispersion of Basaltic Tephra
from 1995 Cerro Negro Eruption (IM 5708-461-760), will be delivered during the next
period. Work will progress on a journal article, Probability Model Parameters and
Sensitivities (IM 5708-461-730), and Input to the Issue Resolution Status Report on the
Probability of Future Igneous Activity (IM 5708-461-700).

Structural Deformation and Seismicity (SDS)

SDS staff observed the 6th DOE Seismic Source Characterization workshop in Salt Lake

City, Utah. This was an auxiliary meeting called to discuss additional models and
interpretations for the DOE expert elicitation PFDHA.

Preparations continued for the joint SDS and IA field work of ground magnetic surveys in
Crater Flat, Jackass Flat, and Amargosa Valley, including arrangements for consultamt
support and scoping analyses to assess and prioritize the aeromagnetic anomalies identified
on USGS aeromagnetic maps of the YMR. In the last week of this period, the anomaly
southeast of Steve's Pass was surveyed.

Work continued on the Input to Issue Resolution Status Report Including Acceptance Criteria

on Type 1 Faults (IM 5708-471-745). An outline was developed and tasks assigned to SDS
staff.

In late May, GLGP staff members participated in a reconnaissance survey of the volcanic
field at Camargo, Mexico, to investigate relationships between basaltic volcanic eruptions and
geologic structure, in collaboration with scientists from the Smithsonian Institution, the
University of Texas, and the University of Mexico. The intent of the trip was to determine
suitability of the site for studying the interaction between volcanic centers and faults.
Preliminary resuits suggest that areas in the Basin and Range can respond to crustal extension
by penecontemporanous magmatism and deformation. This conclusion runs counter to the
idea that episodes of volcanism suppress regional seismicity, and vice versa.

A manuscript on Constant Thickness Deformation Above a Curved Normal Fault (IM 5708-
471-733) was completed and is in the review process. The equations that define hangingwall
dip in terms of cutoff angle, rest angle, and layer parallel shear, given the conditions of
general shear, are derived in this manuscript. Unlike other approaches commonly used to
model extensional faults, constant thickness deformation predicts a vertically upward increase
in the amount of deformation in the hangingwall above listric normal fauits.

A manuscript on Yucca Mountain Tectonics—Jjournal Article (IM 5708-471-730) entitled,

Paleomagnetic Constraint on the Tectonic Evolution of Bare Mountain, Nevada, was
submitted.

In the next period, the IM report entitled, Geologic Input for TPA Version 3.0 Code—Letter
Report (IM §708-471-711), will be submitted. as will 4 manuscript on Constant Thickness
Deformation Above a Curved Normal Fault (IM 5708-471-733). In addition, Inpu ‘o Issue
Resolution Status Report Including Acceptance Criteria on Type 1 Faults (IM 5708-471-745)

3
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is planned for trans’ .. Work will continue on the Input 10 Issue Resolution Status Report
Including Acceptance Criteria oi Tectonic Models (IM 5708-471-700). A manuscript entitled,

Geometric, Thermal, and Temporal Constraints on the Tectonic Evolution of Bare Mountain
(IM 5708-471-731), will be submutted also.

The NRC and CNWRA staffs will meet to discuss and plan Sensitivity Analysis Using

FAULTING Module (IM 5708-471-710) and Sensitivity Analysis Using SEISMO (IM 5708-
471-712).

Evolution of the Near-Field Environment (ENFE)

A meei.;: was held at NRC to discuss IRSR vcvelopment and design of PA sensitivity
studies. ..dditional teleconfeiences focused on the same issues. A preliminary expanded
outline =* the IRSR for coupled processes was developed and awaits HLW Management
Board recommendations. Four scenarios being developed for sensitivity testing involve effects
of (i) cementiticus materic:s on water flow and RT; (i1) alternate radionuclide release rate
based on natural analog data from Pefia Blanca; (iii) iron oxidation products on RT; and
(iv) brine formation caused by boiling on container corrosion.

Equilibrium constants for dissolution of cement phases provided by a CNWRA consultant
recognized internationally for his work on cement chemistry were evaluated and compared
with ava. «ble values in the EQ3 database. The new values are based on relatively new
experimental results, thus many of the cement solids included in this new information are not
in the EQ3 database. For well-known minerals such as portlandite, the equilibrium constants
from both sourccs are in good agreement. The stoichiometries of some minerals common to
hoth data s-ts ~re different, which complicates direct comparison of the equilibrium constants.

averal dissolution reactions in the new data set had to be rewritten using the basic species
in EQ3 to allow incorporation of the new values into the MULTIFLO database.

Work progressed on modifying MULTIFLO to include an unstructured grid capabiiity and

the MINC algorithm. Coding for incorporating hydration-dehydration reactions was
completed and tested.

MULTIFLO simulations of alkaline plume migration were initiated. Cement phase
assemblages for initial conditions in the simulations were calculated using CEMCHEM
Version 1.0, a program for calculating equilibrium phase distribution at 25 °C in blended
cements. Phase distributions were calculated for a pure ordinary portland cement composition
and for a blend with 70 percent ordinary portland cement and 30 percent blast furnace slag.
Hydraulic properties and the mineralogic composition of Topopah Spring Tuff were derived
from the DOE reports. MULTIFLO calculations were initially based on pure diffusive
transport of solutz species. Three cases were considered: (i) diffusion of hyperalkaline cement
pore water into tuff, (ii) diffusion of tuff pore water into cement, and (iii) counter diffusion
of solutes at the cement-tuff contact. Results indicate a rapid decrease in porosity in the tuff
in the fi.st and third cases. In the fully saturated case, calcification of the cement occurs only

in the presence of a gas phase because of the rapid decrease in porosity in the tuff blocking
transport of CO,.

Prolonged corrosion tests continued for 1,068 days to confirm the applicability of
repassivation and corrosion potentials as predictive parameters of the long-term localized
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corrosion of Alloy 825 in chloride-containing solutions. No initiation of localized corrosion
was observed on specimens continuously maintained below the repassivation potential. A
long-term test with a crevices Alloy 825 specimen in an aerated 1,000 ppm chloride solution
at 95 °C has been in progress for 657 days at the open-circuit potential. Corrosion potential
of this specimen varied betw.en 120 mV above to 100 mV below the repassivation potential
in the last several monins of testing. Crevice corrosion was initiated each time the corrosion
potential exceeded the renassivation potential.

Galvanic corrosion tests with Alloy 825 and AS16 carbon steel znecimens continue. Baseline
tests using different area ratios of A516 carbon steel and Alloy 825 were conducted in aerated

1,000 ppm chloride solution. The effect of temperature on the galvanic corrosion potential
of the bimetallic couple is now being tested.

Characterization of the interface between AS16 carbon steel and Alloy 825 has been
conducted to determine efficiency of the galvanic contact between inner and outer container
barriers. Resistance between the mating surfaces with and without oxide scales, chloride
containing solutions, and corrosion products was measured using electrochemical impedance
spectroscopy. Thermal oxidation of A516 carbon steel and Alloy 825 specimens is now being

conducted. The effect of thermal oxide on resistance of the galvanic contact will be
characterized.

Review continued of the DOE Summary and Synthesis Report on Mineralogy and Petrology
Studies for the Yucca Mountain Site Characterization Project.

The deliverable MULTIFLO Training and Presentation (IM 5708-561-730) has been cancelled
to enable work on higher priority tasks during the remainder of this year. Effects of Microbes

on Near-Field Environment--Journal Paper (IM 5708-561-760) was delayed to accommodate
the NRC staff available for collaboration.

In the next period, there will be progress on deveioping Input to Issue Resolution Status
Report Including Acceptance Criteria on Near-Field Chemistry (IM 5708-561-700) and on
conducting ENFE sensitivity analyses for PA. A revised EQ3 database incorporating newly
received equilibrium constants will be generated. This will permit calculation of cement phase
solubilities for comparison with experimental data published by the University of Aberdeen.
MULTIFLO simulations of alkaline plume migration will continue. Future work will consider
flow of a hyperalkaline plume along a fracture with simultaneous diffusion into the rock
matrix. This will allow investigation of fracture sealing effects. Dehydration reactions will
be considered in modeling the near-field chemistry to provide an estimate of the potential
source of water from these reactions. MULTIFLO will continue to be enhanced. GIMRET/
OS3D reactive transport calculations of alkaline plume migration will begin.

Long-term corrosion tests of Alloy 825 will continue. Additional galvanic corrosion tests are
planned to evaluate the effects of other parameters such as chloride concentration. The
thermaily oxidized metal-to-metal interface will be characterized.
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Thermal Effects on Flow (TEF)

The study on potential causative mechanisms leading to formation of perched water bodies
near the proposed repository area under nonisothermal conditions continued during the
reportin period. Results of this study will be reported in Evolution of Perched Water Bodies
at YM-Journal Paper (IM 5708-66!-760) due August 1997. Currently, this report is in
preparation.

Development of an analytical model to describe heat conduction, two-phase flow, and gravity-
driven fracture film flow continued. The analytical model will be solved numerically to zssess
the refluxing phenomenon. Assessment of two other conceptual models for gravity-driven
refluxing progresses at a low level of effort.

Sensitivity-io-dose analyses to determine the importance of thermal effects on flow continue
to move forward. A 3D basecase numerical model for use in these analyses has been
devrioped. Scoping analyses continue to ascertain the effect of high (6 mm/yr) and low (0.05
mm/yr) infiltration rates. To accelerate sensitivity analyses, numerical assessment of the
1988-89 LLNL G-Tunnel heater experiment continued at a low level of effort.

The Fortran code describing the abstraction model of water refluxing to the WP submitted
to the TSPAI KTI during period 8 was revised and included in TPA Version 3.1 code.

Two lzhoratory-scale experiments to support analysis efforts in the TEF KTI continued—one
to quantify the rate of moisture removed from a volume of saturated porous material by
ventilation ard the other to assess depression of the boiling isotherm by infiltration or
refluxing water. The apparatus for each of the two experiments is under construction. Results
from the experiments will be used to evaluate ventilation and gravity driven refluxing
analyses conducted in the TEF KTIL.

Analyses began on the effect of ventilation on rock saturation and drift relative humidity.
Results will be reported in Ventilation Effects on Repository—Journal Paper (IM 5708-661-
740) due September 1997.

A TEF KTI technical staff member attended the DOE DST Heating/Cooling Plan meeting
at LLNL on June 3, 1997, Technical concerns raised by the NRC/CNWRA regarding the
planned test were discussed at length. The DOE now plans to conduct an eight-year (four
years heating/four years cooling) test with maximum drift wall temperature of about 200 °C.
Earlier plans to conduct a shorter test at elevated temperatures appear to be discounted at this
time.

in the next period, TEF KTI plans to (i) conduct two laboratory-scale experiments,
(il) perform sensitivity-to-dose analyses, (iii) continue assessment of conceptual models of
refluxing, and (iv) assess the effects of ventilation on moisture removal from the repository
environment.

Total System Performance Assessment and Integration (TSPAI)

Work continued on development, modification, and testing of the new TPA Version 3.1 code,
as outlined in the schedule provided to NRC. During this period, the TPA code activity
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consisted of module modification, FOR_STUDY testing, units checks, and addition of
customized output requested as by the NRC. Although significant progress was made on the
new TPA version, activity was impacted by computer hardware problems that occurred as
a result of an extended power outage. In addition to causing delays in accessing the
computers, these hardware problems required reco 1structing various source code files, which

became corrupted. The TPA code development :ffort is approximately one week behind
schedule.

Work related to Issue Resolution Staus Report Including Acceptance Criteria on Model
Abstraction (IM 5708-761-745) continued. Meetings and teleconferences were held to discuss
the approach to this IRSR. Additional guidance on requirements for this IRSR is expected
from the NRC prior to initiating actual preparation of input to the Model Abstraction IRSR.
This milestone has been rescheduled (see table 2) to permit input from the TSPA Technical
Exchange which is planned for July.

The report on an initial set of TPA input parameters was completed and placed in the
CNWRA review process. This letter report compares and evaluates the TPA (IPA Phase 3)
and RIP (TSPA-95) input parameter values on a module-by-module basis. Information in the
report is a starting point for developing the TPA baseline data set that will be used in the
planned KTI sensitivity analyses. This letter report will be transmitted in the next period to
fulfili Comparison of TPA and RIP Data Sets (IM 5708-761-720).

The letter report on the Parametric Study of Repository Stability—Letter Report
(IM 5708-761-740) wa. completed and placed in the CNWRA review process. This letter
report documents the numerical modeling study conducted using the UDEC computer code.

Work continued on EBSPAC, Version 1.1 User’s Manucl (IM 5708-762-740). The repo:t
was revised to address technical and programmatic review comments. This technical report
will be transmitted in the next period. This version of EBSPAC is different from that
incorporated into the TPA Version 3.1 code. It was jointly decided with the NRC to have
different EBSPAC versions to ensure timely completion of this milestone.

The galvanic coupling auxiliary analysis continued with calculations of corrosion potentials
of both the inner and outer container barriers. These potentials were calculated by modeling
kinetics of metal oxidation and oxygen and water reduction reactions. The efficiency of
galvanic contact was treated as a model parameter. In addition to galvanic corrosion
potentials, resistance of the galvanic contact between the two materials was calculated as the
value of galvanic efficiency was varied from O to 1. The letter report, Auxiliary Analysis on
Galvanic Coupling (IM 5708-761-730), is expected to be completed in the next period.

Evaluations of the potential significance of spurious correlations arising from statistical
sampling continued. Computer simulations performed to date indicate there is essentially no
difference in correlations between LHS and MC for vecior sizes greater than 20. As the
number of vectors (N) increases, spurious correla:ions vary as 1/(N-1) with expectation ot
zero. Confidence intervals for correlations are large such that the observations have been
generally found to be statistically indistinguishable from zero. Computer runs were initiated
to determine if correlation minimization algorithms possibly introduce bias in estimates.
especially in the tails of distributions.
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In the next period. development, modification, and testing of the TPA Version 3.1 code will
progress. Preparation of input to the Model Abstraction IRSR will also continue. Three
reports will be transmitted in the next period: (i) Parametric Study of Repository Stability
(IM 5708-761-740), (ii) Comparison of TPA and RIP Data Sets (IM 5708-761-720), and
(ii)) EBSPAC, Version 1.1 User’s Manual (IM 5708-762-740).

Activities Related to Development of the U.S. Environmental Protection Agency Yucca
Mountain Standard (ARDES)

The report on CNWRA Input to Commission Paper on New Proposed Yucca Mountzin
Standard—Letter Report (IM 5708-771-730) was transmitted on schedule.

Preparation continued on the technical report for Summary of Information Relevant to the
Specification of the Critical Group and Reference Biosphere—CNWRA Report (IM 5708-771-
720). Following observance of the DOE TSPA biosphere abstraction workshop, a visit to
Amargosa Valley was conducied to supplement understanding of local conditions related to
definition of the current biosphere and potential exposure scenarios. Also, multiple linear
regression analysis was conducted on current dose conversion factors (DCFs—CNWRA 95-
018) to determine the most sensitive dose parameters, results of which will be included in this
milestone.

CNWRA staff attended a meeting with the NRC in Rockville, Maryland to further define the
technical scope of the Detailed Dilution Analysis Related to Exposure Scenarios Involving
Water Wells— Letter Report (IM 5708-771-760). Pending the NRC concurrence, scope of this
study will include (1) how variations in well construction practices (e.g., depth. screen
placement, etc.), borehole spacing, and pumping rates affect capture of a radionuclide plume
of specified shape; (i) the magnitude of well-to-well variations in radionuclide doses; and
(iii) for the purposes of computing doses, the reasonableness of assuming that ali
radionuclides released from the repository are completely mixed in all of the water pumped
in the Amargosa Farms area.

Work progressed on construction of the MODFLOW model to be used in these analyses. A
better interpretation of the boundary conditions and parameter values as approximated from
other published, larger scale model results was obtained while modeling on a smaller scale
(i.e., in the vicinity of Amargosa Farms) is in the literature review and data collection stage.
A preliminary statistical study of well design for the area was completed. The Haitjema's
analytic element code as well as the 3D finite element flow code (along with a particle
tracking code) are expected to be used for the smaller scale flow simulations.

In the next perind, the ARDES staff will (i) begin conducting GENII-S runs for generating
revised DCFs using updated input parameters and (ii) continue developing the MODFLOW
model.

Unsaturated and Saturated Flow under Isothermal Conditions (USFIC)
Modeling continued to assess the impact of vegetation and microtopography on infiltration
at YM. Two-dimensional simulations incorporating sever... soil-filled fissures. with sink terms

representing plant uptake in some of the fissures, clearly demonstrate the potential for crack-
thriving species to reduce infiltration in shallow soils. Attempts to model root growth in the

8



presence of fissures, using a 3D simulator with discrete roots, met with only limited success
due to extreme computational burden.

The impact of infiltration puls®s on deep percolation at the proposed repository level was
investigated using MULTIFLO simulations of a representative column from the water table
to the surface. The column features a discrete fracture in the welded units but not the
nonwelded units. Episodic infiltration events were approximated using a 2 mo infiltration
pulse every 5 yr. Several combinations of infiltration magnitude and channel width were
examined. These cases will be compared with the simpier equivalent-continuum approach.

Progress was made on modeling hillslope nrocesses on the west flank of Solitario Canyon.
When the level of detail of the drainage network was increased, storm infiltration increased
nearly four-fold in the tributary channels, but there was less infiltration in the main channel
reaches, so total infiltration decreased. The vast majority of water infiltrates in the main
channels, but water infiltrating in the tributary channels is more likely to reach bedrock
fractures and escape to depth. This result suggests that the proportion of infiltrating water that
reaches the water table as recharge may depend in part on the size of the channel.

The 3D regional flow model developed by the USGS was rerun using MODFLOWP to obtain
the hydraulic parameters reperted by the USGS. Velocity fields were obtained from this
model for the cases of (1) no irrigation pumping in the Amargosa Farms area and
(if) pumping at 8,000,000 m*/yr. These velocity fields were then used in the MODPATH
particle tracking code to evaluate gross-scale plume capture and potential dilution by
uncontaminated water in the Amargosa Farms pumping center. Plans for using the
30x60 km, site-scale flow and transport model extracted from the USGS model to develop
alternative radionuclide transport paths for the TPA sensitivity studies were presented to the
NRC technical staff in Rockville, Maryland.

Critical review continued of the C1-36 database from the ESF. Preliminary data published in
1996 have been substantially revised in a draft DOE publication dated March 12, 1997,
available on the LANL web site. The data can be reasonably represented by two normal
distributions that hypothetically correspond to uncontaminated and bomb-pulse contaminated
subsets. This statistical analysis leads to the interpretation t*.at 20 to 25 percent of all ESF
samples contain some bomb-pulse contamination. Cl-3€ data are also being interpreted in
terms of the constraints they provide on shallow infiltration.

A CNWRA staff member attended the first meeting of the saturated zone expert elicitation
conducted by the DOE June 4-6, 1997, in Denver, Colorado. Also, a CNWRA staff member

presented an invited paper on estimating the spatial distribution of net infiltration at the
annual ANS meeting June 4, 1997, in Orlando, Florida.

Perched Water—Journal Paper (IM 5708-861-720) has been cancelled due to the
unavailability of a necessary consultant.

In the next period, USFIC staff will (i) continue preparing the Infiltration—Journal Paper (IM
5708-861-730), (ii) compare predictions of pulsed infiltration using discrete-fracture and
equivalent-continuum models. (iii) extend investigations of saturated zone subregional-scale
mixing processes, (iv) review of Cl-36 data from the ESF, and (v) prepare for sensitivity
anaiyses using the TPA code.
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Waste Solidification Systems (WSS)

Limited activities associated with previous tasking occurred and no additional tasking was
received.

Per discussions with the PEM, no further tasking is expected tor this project in subsequent
periods. This project is anticipated to be restructured by DWM and DC direction.

Tank Waste Remediation System (TWRS)

The Survey of Solidification Process Technologies—Interim Report (IM 5709-102-710) was
delivered for review on May 30, 1997. The NRC and CNWRA staffs visited the WVDP and
the Savannah River Site vitrification operations.

In response to guidance recsived from the NRC on May 9, 1997, CNWRA staff reviewed
the DOE guidance documents for TWRS privatization and compared them to the NRC
guidance provided in the Standard Review Plan for the Review of a License Application for
a Fuel Cycle Facility (Draft NUREG-1520) and the Integrated Safety Analysis Guidance
Document (Draft NUREG-1513). The Draft Report on Comparison of the DOE
Requirements and Guidance With the NRC Regulations and G .idance for the Hanford TWRS
(IM 5709-108-720) has been completed and is undergoing internal CNWRA review.

Preparation continued on the IM report, Preliminary High-Level Waste Chemistry Manual
(IM 5709-106-705). A draft chapter on the Chemistry Relevant to Criticality Safety was
completed and is being formatted prior to technical and programmatic reviews. Editorial
review of the chapter on the Chemistry Relevant to Ferrocyanide Reactions was completed;
the chapter is being revised. The chapter on the Chemistry Relevant to Radioactive-Decay
High-Heat Generation was formatted and will be submitted for editorial review. Major
sections of the chapter on Chemistry Relevant to Flammable Gas Retention have a!so been
completed. Comments by the NRC PO on early drafts of completed chapters have been
received and will be incorporated into the ongoing revisions. A meeting with the NRC staff
is planned for June 1997 to discuss the progress of the report. The CNWRA staff also
prepared for an internal QA audit of TWRS project tasks.

The NRC comments on the Draft Quality Assurance Requirements Report (IM 5709-107-720)
will be integrated into the Final Quality Assurance Requirements Report (IM §709-107-730)
to be delivered on or before June 30, 1997.

In the next period, information collected on the solidification technologies health and safety
issues will be incorporated into the Final Waste Solidification Process Report (IM 5709-102-
720). The final report will also include the NRC comments on the interim report and update
information on the Savannah River Site and WVDP vitrification operations. Preparation will
continue on the Preliminary HLW Chemistry Manual (IM 5709-106-710). Technical and
programmatic reviews will be conducted on completed chapters. A meeting with the NRC
staff is planned for June 1997 to discuss the progress of report preparation.

MANAGEMENT ISSUES

None to report.



3 MAJOR PROBLEMS
None to report.
4 SUMMARY OF SCHEDULE CHANGES

Schedule changes for {Ms are included in table 2. Deliverables completed in period 9 are provided
in table 3 and listed in the Executive Summary .

§ SUMMARY OF FINANCIAL STATUS

Table 4 summarizes the CNWRA financial status in the context of authorized funds provided by the
NRC. Total commitments of the CNWRA are $143,909. The appendix lists planned and actual costs
to date, as well as variances between these, without allowance for fee, on both a per-period and a
cumulative basis. These data do not include commitments. Pertinent financial information is provided
for the DWM JC, WSS JC, and TWRS JC as well as for COPS and seven KTls. The planned costs
per period for the DWM JC reflect the CNWRA OPS, Revision 9 Change 2. Those for the WSS JC
and TWRS JC represent accommodations made in Revision 6 Change 2 and Revision 0 Change 2,
respectively.

This period expenditures decreased one percent from last period. Through period 9, the CNWRA
composite (all three JCs) was underspent by $169,385 or 2.6 percent; the DWM JC was underspent
by $152,323 or 2.6 percent; the WSS JC was underspent by $20,351 or 49.3 percent; and the TWRS
JC was overspent by $3,288 or —0.7 percent. Only the TWRS JC evidenced a lower spending level
for period 9. As mentioned last period, estimated adjustments were made in period 7 to all JCs except
TWRS. These adjustments are expected to (i) preserve carryover monies—partially mitigating the
effects of two successive FYs of budget reductions; (ii) reflect the reallocation of existing staff to
other NRC-related JCs; (iii) recognize the elimination of three KTIs during this FY; and (iv) allow
time for proposal preparation related to the NRC tasking. During period 9, expenditures in the DWM
JC rose by 0.4 percent over the previous period—indicating increased spending primarily in COPS
and the ARDES KTI; disbursements in the WSS JC increased to reflect adnuinistrative-type charges;
expenditures in the TWRS JC declined from the previous period—indicating completion of certain
task’.g and allocation of CNWRA staff to Ligher priority, NRC-related work.

As shown in table 1, the CNWRA has 43 core and | limited-term staff members. The CNWRA will
submit revised Staffing and Hiring Plans when FY98 budgets become better known. The hydrologic
transport specialist will not join the staff ia period 9, as expected. The available pool of approved
consultants and subcontractors increased to 43. Expenditures for consultants, subcontractors, and
SwR! labor in all JCs as a percentage of the TNWRA composite spending were 15.7 percent for
period 9 in FY97. For consultants and subcontrectors alone, this percentage was 6. 1.

This FYTD no capital or sensitive equipment was surchased with NRC funds (other than overhead,
general and administrative expenses, and fees).




DWM JC

The DWM JC cumulative cost variance through period 9 was 2.6 percent.

Expenditures in this JC increased from the previous period in COPS and the SDS, TEF, and ARDES
KTIs. Specifi: rationales for over/underspending for COPS and each KTI follow.

The cost variance for COPS was 0.9 percent. The cost variance was -—1.5 percent for the
Management, Planning, and Computer Support Subtask (5708-158) and 11.1 percent for the QA
Subtask (5708-159). Expenditures in the former subtask increased because of charges associated with
staff professional development and expanded allocation of labor in support of CNWRA-wide
activities. Expenses in the latter subtask have escalated owing to preparations for the annual QA Audit
and will further increase during the audit and writing the final audit report (by the independent QA
audit team of auditors and technical specialists).

The cost variance for the IA KTI was 5.0 percent. When unpaid commitments are included in
budgeting calculations, the cost variance reduces to within 3.5 percent of the planned spending. It is
anticipated that IA KTI spending will remain on target during the next several periods.

The cost variance for the SDS KTI was 9.3 percent. The adjustment to estimated spending provided
a positive variance for this KTI. Increased spending is anticipated in future periods as consultants
begin work on the geophysical surveys, PSHA analysis, and fracture studies.

The cost variance for the ENFE KTI was 7.9 percent. Existing commitments not yet posted to this
account reduce the current variance to 4.8 percent. There may be some increase to this variance in
the future caused by reduced availability of consultant time.

There is no further activity in the CLST KTI. As of period 05, work has been deferred.

The cost variance for the TEF KTI was 0.7 percent. Spending is expected to remain on target during
period 10.

There is no further activity in the RDTME KTI. As of period 05, work has been deferred.

The cost variance for the TSPAI KTI was —3.4 percent. This variance is slightly higher than the
previous period and reflects focused efforts on TPA code development, testing, and documentation.
Spending is expected to remain at about the current level until the major TPA code work is
completed.

The cost variance for the ARDES KTI was 7.0 percent. Expenditures for this KTI are expected to
increase but at a relatively gradual rate.

The cost variance for the USFIC KTI was 4.4 percent. Adjusting for existing commitments not yet
posted to this account changes this variance to — 1.7 percent.

There is no further activity in the RT KTI. As of period 05, work has been deferred.
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The cost variance for WSS was 49.3 percent. Spending during the reporting period was essentially

related to administrative tasks. For the next period, decreased expenses are expected based on lack
of tasking.

The cost variance for the TWRS project was ~0.7 percent. The actual period cost overail was less
than the previous period, but still greater than the period 9 estimate. The variance reflects continued
activities in subtasks 1.2, 1.5, and 1.6 related to deliverables in these subtasks. The rate of spending
is expected to maintain in the next period due to activities in subtask 1.1 (revisions to the Hanford
TWRS Familiarization Report in response to the NRC comments), subtask 1.2 (preparation of the
Final Waste Solidification Process Report while awaiting NRC staff comments), and subtask 1.6
(preparation of the Preliminary High-Level Waste Chemistry Manual).
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Table 1. CNWRA Core Staff—Current Profile and Hiring Plan* (Pericd 9)

EXPERTISE/EXPERIENCE

ADMINISTRATION

PROFESSIONAL STAF¥

H GARCIA W PATRICK. ] RUSSELL. B SAGAR

CHEMICAL PROCESSING ENGNG

V JAIN

CODE ANALYSIS/DEVELOPMENT

R JANETZKE, R MARTIN

DOSE/RISK/HAZARD ANALYSIS

s

ELECTROCHEMISTRY

G CRAGNOLINO

ENGINEERING
GEOLOGY/GEOLOGICAL ENGNG

e

R.CHEN, G OFOEGBU

ENVIRONMENTAL SCIENCES

P LaPLANTE

GEOCHEMISTRY/PHYS CHEM

-

W MURPHY. R PABALAN. E PEARCY. J PRIKRYL.
D TURNER

}OEOH YDROLOGY/HYDROGEOLOGY

R GREEN, S STOTHOFF. } WINTERLE. R FEDORS

GEOLOGY

"~

L McKAGUE, M MIKLAS

HYDROLOGIC TRANSPORT

-

G WITTMEYER. A ARMSTRONG

INFORMATION MANAGEMENT
SYSTEMS

R.MARSHALL

MATERIAL SCIENCES

=

D DUNN._ N SRIDHAR

MINING ENGINEERING I $-M HSIUNG
NUCLEAR ENGINEERING i M JARZEMBA 1 I
OPERATIONAL HEALTH PHYSICS 1 | WELDY

PERFORMANCE ASSESSMENT

R.BACA, S MOHANTY

QUALITY ASSURANCE

B MABRITO

RADIOISOTOPE GEOCHEMISTRY

D PICKETT

ROCK MECHANICS. INCLUDING
CIVIL/STRUC. ENGR

M AHOLA. A CHOWDHURY, A GHOSH

SOURCE-TERM/SPENT FUEL DEGRAD

P LICHTNER

STRUCTURAL GEOLOGY/SEISMO-
TECTONICS

D FERRILL, ] STAMATAKOS

SYSTEMS ENGINEERING

P MACKIN

VOLCANOLOGY/ IGONEOUS
PROCESSES

*  SEE STAFFING PLAN FOR DETAILS (Open positions will not be filled in FY97 pending resolution of the FY98 budget.)
t  LIMITED TERM

C.CONNOR. B HILL, M CONWAY?
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Table 2. Smamary of Scheds

Changes (Period 9)

MILESTOMNE ORIGINAI
NUMBER TYPE DESCRIPTION DATE REVISED DATE RATIONALE FOR CHANGE
5708-158-7 0 M CNWRA Computer Certification—Lenter Repert 02724/97 07121197 Awanting concurrence from NRC
on impiementation of priorization
schedule
- s Eem—
5708-158 ) M FY97 CNWRA Computer Security Plan Update 04/07/197 08/04/97 Contmgent on development of
i etter Re port : ST08-158-730
SNNCEEREN .
5708462 M Documentation of A Probability Code and User's 08/25/97 01/26/98 Higher priority work and new
Manual programmmg support have slowed
down deveiopment of software
——— —— S R R S S —
5708471 M Sensitivity Analysis Using Faulung Module —1 cter 0571279 09/26/97 Date changed 1o reflect change
Report TPA V.31 code final deliveny
FPA code required 1o complete
dehiverable
R - =
708-471 M Geologic Input for TPA Version 3.0 Code— I #tter 04/30/97 6/30/97 Higher priorsty work and
Report temporary l»  of technical
support
. —
5708-471 ™M Senswmivity Anatysis Using SEISMO—Letter Report 0926/97 New milestone 0 cover sensitivity
analysss
5708471 M Geometnic, Thermal, and Temporal Constramts on 04/30/97 06/30/97 Work completed by staff on a
the Tectonic Evolution of Bare Mountain, NV time avaulable basis
Journal Article ]
S7T08-471-7,3 M Constant Thickness Deformation Above Curved 06/23/97 New milestone —work completed
Normal Faults by staff and consultant on a tme
available basis
5708-471 ™ Issue Resolution Status Report Including 05/27/97 { 06/30/97 More time required to assess
Accepiance Criteria on Type | Faults auenuation function proposed by
USGS for YMR
ST08-561-7 M MULTIFLO Tramning and Presentation 02728197 Cancelled Cancelied 1 allow work on higher
priorsty tasks during remamder of
this FY
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Tabie 2. Summary of Schedule Changes (Period 9) (cont’d)

——e
MILESTONE ORIGINAL
NUMBER I'YPE DESCRIPTION DATE REVISED DATE RATIONALE FOR CHANGE
5708-561-760 M Effects of Microbes on Near-Field 04/07/97 08/19/97 Delayed to accommodate NRC
Environment—Journal Paper staff avadable for collaboravon
5708-761-745 M input te Issue Resolution Status Report Including 9773197 09/17/97 Rescheduled because of need to
Acceptance Criteria on Model Absiractuion factor i technical exchange nput
and permut nteraction with other
KTls
5708-861-720 M Perched Water—Journal Paper 05/10/97 Cancelled Cancelled because a necessary

consultant 1s unavailable

mi
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Table 3. Deliverables (Period 9)

e

Technologies Interim Report

ORIGINAL ACTUAL
MILESTONE COMPLETION | REVISED # OF COMPLETION
NO. TYPE DESCRIPTION DATE DATE REVISIONS DATE
5708-158-720 MM | FY97 CNWRA Management Plan 05/26/97 0523197
(Including Staffing Plan) Update
5708-159-710 M CNWRA Quality Assurance 09/26/97 06/06/97 1 05/26/97
Manual Change
ST08-471-730 M Yucca Mountatn 05/15/97 05/14/87
Tectenics—Journal Article
5708-771-730 M CNWRA Input 1o Commission 09/26/97 05730757 H 0527197
Paper on New Proposed Yucca
Mountain Standard—Letter Report
5709-102-710 iM Survey of Soludification Process 04/22/97 05730197 1 05/29/97 NRC/CNWRA staffs

visit 10 SRS was
scheduled for week of
0572097




Table 4. Financial Status (Period 9)

p— VY - Y I o
COPS/KTI/WSS/TWRS Authorized Costed to Date Uncosted Commitments
COPS 2.662.624 2,250,004 412,620 2.210
1A 1,433,884 1,235,990 197,895 8,749
SDS 1,999,476 1,786,272 213,204 14,620
ENFE 1,562,394 1,160,389 402,005 20.967
CLST 825,741 794,308 31,434 0
TEF 1 l88:905 985,581 202,425 66,769
RDTME 835.512 800,592 34,921 0
TSPAI 3,044 654 2,711,377 333,277 25,844
ARDES 926.026 594,695 331,332 875
USF'™ 1,415,714 986.591 429,123 1,875
RT 496,803 478,741 12,961 0
DWM COSTS 16,390,834 13,784 539 2,606,295

DWM AWARD FEE 0 0 0

DWM BASE FEE 0 508,361 (508.361)

TOTAL DWM 16,390,834 14,292,900 2,097,934 141,909
WSS COSTS 620,126 573,244 46,882 0
WSS AWARD FEE 0 0 0
WSS BASE FEE 0 26,089 (26,089)

TOTAL WSS 620,126 599,333 20,793 0
TWRS COSTS 505,654 495,739 9915 2,000
TWRS AWARD FEE 33,600 0 33,600
TWRS BASE FEE 20,746 19,224 1,522

TOTAL TWRS 560,000 514,964 45,037 2,000
TOTAL 17,570,960 15,407,197 2,163,763 143,909

Mote: Additional authorized funds of $348 910 for DWM have not been allocated.
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