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EXECUTIVE SUMMARY—PERIOD §

Ia 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:

¢ Summary Results from Pefia Blanca and e The User's Guide for FAULTING Module
Santorini—Journal Paper was submitted. — Letter Report was delivered.

¢ The Software Requirements Document for TPA * Review of *Cl Data Collected in the ESF
was transmitted. —Letter Report was submitted.

The DWM JC year-to-date (YTD) cost variance was 14.9 percent. This variance reflects spending estimates
from the approved CNWRA Operations Plans Revision 9 Change 0.

In the Waste Solidification Systems JC, the CNWRA staff engaged in limited activities associated with prior
tasking. The YTD cost variance to this JC was 68.5 percent.

In the Tank Waste Remediation System JC, the CNWRA staff delivered the Interim Report on the DOE
Hanford Tank Waste Classification on February 14, 1997. The YTD cost variance was 44.5 percent.

viii
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1 TECHNICAL

1.1

CNWRA Operations (COPS)

In addition to a wide range of day-to-day activities, COPS accomplishments included
(i) participation in an NKRT/CNWRA Management Meeting at TWFN; (ii) involvement in
discussions between the NR” and the CNWRA management concerning development of the
SDMP RFQ, cancellation of \%ie proposed DFCSS Regulatory Guides Project, and allocation
of the CNWRA resources to and associated spending in the NRC programs for I'V'57;
(i1i) participation in weekly HLW Management Board meetings; (iv) work on the two
remaining CARs from the annual CNWRA QA audit, conduct of scheduled surveillance, and
continuation of the Quality Requirements Application Matrix activities; and (v) participation
in the monthly NRC/CNWRA Computer Coordination Meeting, preparation of a response
to PMDA on the final report from LLNL Computer Security Technology Center (Computer
Incident Advisory Capability) concerning the audit of the CNWRA Computer Security
System, and support for maintaining LAN operations.

Status of the CNWRA staffing is indicated in table 1. Recruitment efforts and interviews
continued for the open positions indicated in table 1. The current Staffing and Hiring Plans,
previously submitted and approved, will be again revised and conveyed for NRC review and
approval in mid-March of this year. As recruitment efforts intensify, the CNWRA recognizes
the tension between hiring to a level where the CNWRA can execute all existing and



1.2

anticipated NRC work this fiscal year and hiring to a level where it has reasonable assurance
of not requiring any layoffs the subsequent fiscal year.

In the next period, the CNWRA expects to (i) submit another revision to the DWM OPS
(Rev 9 Chg 1); (ii) conclude one of the corrective and preventive actions associated with the
two remaining CNWRA QA audit CARs and complete the Quality Requirements Application
Matrix based on the approved OPS; and (iii) send PMDA the CNWRA response to the final
report (which was conveyed directly to the NRC) from the LLNL Computer Security
Technology Center (Computer Incident Advisory Capability) audit of the CNWRA Computer
Security System as well as cont’nue CNWRA LAN operation and maintenance support.

Igneous Activity (1A)

Preparations for the technical :xchange with the DOE on volcanism remained the focus
during this reporting period. The technical excha ige is scheduled for February 25-26, 1997
in Rockville, Maryland. Dry ruas of the joint NRC/CNWRA presentations were conducted
for the NRC and CNWRA management as well 25 the KTI Board. Briefings will concentrate
on the following four general areas: (i) geologic ietting of the YMR, (ii) probability of future
volcanism in the YMR, (iii) geologic basis for volcanism consequence models, and (iv) initial
dose calculations for volcanic disruption of the proposed repository. The primary goals of this
technical exchange are to achieve issue definition on the approach for considering volcanic
processes in the DOE TSPA-VA and identify areas of agreement and disagreement regarding
these processes.

Presentations made during the International Association of Volcanology and Chemistry of the
Earth's Interior meeting resulted in useful responses to proposed models and conclusions. Of
particular relevance is the general acceptance of using the Suzuki (1983) model for tephra
dispersal from relatively smali, basaltic blow-over eruption columns. Discussions with authors
of two alternative models resulted in agreement that basaitic eruption columns do not stabilize
large umbrella clouds at high altitudes as implicitly calculated in some possible alternative
models. Thus, the approach used by Suzuki (1993) and implemented in TPA-3 ASHPLUME
is reasonably correct for modeling tephra dispersal tens of kilometers from basaltic volcanoes.
Staff continues to investigate the utility of applying thermodynamic medels for eruption
column behavior to model this dispersal more accurately.

IA staff continued to support TPA activities related to VOLCANO module development and
evaluation. These activities included evaluation of the VOLCANO code and associated
parameters to support TPA-3 implementation and development of a detailed sensitivity study
plan. Work also continued on the IA section of the Input to Detailed Review of DOE
TSPA-95 (IM 5708-761-710).

A paper, Cooling of an Igneous Dike Twenty Years After Intrusion, was accepted by the
journal Geology, pending revision. This paper documents the results of an integrated field
geophysical and numerical modeling study conducted over a cooling basaltic intrusion
emplaced as part of the 1975 eruption of Tolbachik volcano in Kamchatka, Russia. The
resvits provide a test of numerical models used to simulate temperature gradients and
redistribution of moisture around potential igneous intrusions in the repository. These models
will be used to assess the indirect effects of igneous activity on repository performance.



1.3

1.4

In the next period, preparations for and participation in the DOE technical exchange on
volcanism will be the focus of work in the IA KTI.

Structural Deformation and Seismicity (SDS)

Preparations began for two workshops to be held at TWFN. The fractures workshop, to be
held on March 3, 1997, is intended as an informal meeting to (i) summarize analyses of
natural fractures at YM, (ii) discuss geologically-based approaches for producing synthetic
fracture populations in 2D and 3D, and (iii) investigate alternative approaches for
incorporating fracture data into process models. The FAULTING module workshop, to be
held on March 4, 1997, will focus on plans for future modifications of the module, including
improvements in the manner in which faults are represented in the module. These
modifications should enhance user confidence in upcoming sensitivity studies of faulting.

Development continued on a manuscript for Yucca Mountain Tectonics—Journal Article (IM
5708-471-730) to be submitted to a peer review journal. This manuscript will focus on the
tectonic setting of the YMR in preparation for issue resolution.

The revised milestone on Type | Faults in the Yucca Mountain Region (MM 5708-471-650)
was submitted in response to NRC comments.

Uncertainties in Earthquake Magnitudes from Surface Fault Displacement Based on Finite
Element Analysis (IM 5708-471-750) underwent technical and programmatic review in
preparation for submission to the NRC and the 36th U.S. Rock Mechanics Symposium. A
manuscript, Modeling of Deformation and Porosity Changes from Normal Faulting, was
prepared and reviewed internally.

The siaff reviewed TOP-018 (Development and Control of Scientific and Engineering
Software) as a vehicle to expedite implementation of procedures concerning placement of
codes used by the SDS KTI under software control.

SDS staff participated in the revision of the FY97 OPS. This included upgrading IRSR input
to IM status and deleting certain deliverables to maintain scope and cost.

In the next period, preparation for and participation in the workshops on fractures and the
faulting module will be the focus of the SDS KTI. Work will continue on the YMR tectonics
manuscript; the SEISM 1.1 Modifications—Letter Report (IM 5708-471-780) will be prepared
and submitted for internal review.

Evolution of the Near-Field Environment (ENFE)

Work continued on placing the MULTIFLO code under the provisions of TOP-018
(Development and Control of Scientific and Engineering Software). In addition, Evaluating
Portions of the DOE NF Interpretations—Letter Report was essentially completed. This report
which is entitled Critique of DOE’s Near-Field Environment Modeling for the Proposed
High-Level Nuclear Waste Repository at Yucca Mountain, Nevada, is presently being
finalized following CNWRA programmatic review.



Summary Results from Pefia Blanca and Santorini--Journal Paper (IM 5708-561-720) was
submitted.

Prolonged corrosion tests continued for 971 d to confirm the applicability of repassivation
and corrosion potentials as predictive parameters of the long-term localized 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 creviced Alioy 825 specimen in an aerated 1,000 ppm Cl1- solution at 95 °C has been
in progress for 559 d at the open-circuit poteniial. Limited localized corrosion of this
specimen has been observed during a defined time interval when the corrosion potential
exceeded the repassivation potential.

Collaboration continued with the NRC co-author on preparation of the Effects of Microbes
on Near-Field Environment--Journal Paper (IM 5708-561-760).

Published chemical models for predicting the phase equilibrium assemblage of a cement blend
were evaluated. The evaluation was necessary because of the possible use of cement blends
(e.g., ordinary Portland cement + fly ash) in ground supports and concrete inverts at YM.
The phase assemblage resulting from hydration of the raw materials depunds on the
composition of blending materials used. Different phase assemblages in turn will have
different effects on the chemistry of groundwater that interacts with the cementitious material.
Published hydration models and a phase rule-based chemical model were evaluated. The latter
was selected for use in future calculations. A spreadsheet file was created for calculating the
phase assemblage based on the chemical compositions of the cement and the blending
additive. Calculation results are consistent with results reported in the literature.

In the next period, TOP-018 documentation for the MULTIFLO code will continue.
Estimation of the near-field environment using this computer code will continue as will long-
term corrosion tests of Alloy 825. Work will progress on Effects of Microbes on Near-Field
Environment—Journal Paper (IM 5708-561-760). Evaluating Portions of the DOE NF
Interpretations—Letter Report will be submitted. Review will resume of the DOE Summary
and Synthesis Report on Mineralogy and Petrology Studies for the Yucca Mountain Site
Characterization Project. Moreover, recently published modifications to the chemical model
for predicting equilibrium phase assemblage in cementitious materials will be evaluated.
Evaluation of thermodynamic data for cement minerals will resume for future input into
MULTIFLO calculations.

Limited close-out activities for the CLST KTI are described here. Review of the Literature
Pertaining to Grain Boundary Oxidation of Container Materials—Letter Report
[IM 5708-561-775 (originally IM 5708-571-640)] will be transmitted. No new scope of work
was performed on this topic in FY97. A draft report was submitted in FY96 as part of the
CLST KTI. The final report was prepared after obtaining copyright permission from various
Jjournals for reproduction of figures and incorporating technical and editorial corrections of
a relatively minor nature. The report documents the survey and assessment of low
temperature oxidation literature prepared by a CNWRA contractor. The report concludes that
the oxidation rate of carbon steel outer overpack under anticipated repository thermal
conditions will be low and intergranular penetration by oxide will be negligibly small. This
report concludes the CNWRA activities in CLST KTI.
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1.6

Thermal Effects on Flow (TEF)

The study of the causative mechanisms leading to the formation of perched water bodies near
the proposed repository area under nonisothermal conditions continued. Analyses are being
conducted to calculate the volume of water that can accumulate within each hydrostratigraphic
unit and within each of the model layers above, at, and below the repository horizon.

The temperature and relative humidity for a 3D drift scale heat conduction only model were
calculated and submitted to TSPAI KTI for use as input for TPA analysis.

The 1988-89 LLNL G-Tunnel heater experiment is being used as the test case to compare
results predicted by different conceptual models with those of this heater experiment. To date,
a 3D ECM model has been able to successfully replicate temperatures recorded at specific
locations on the borehole wall. Future efforts will include incorporation of a discrete fracture
in the 3D model to obtain agreement with recorded saturation measurements.

Alternative conceptual models are being explored to assess gravity driven refluxing. One
conceptual model is being formulated based on the physics of the gravity driven refluxing.
Other models are based on a two continuum model, in which both the matrix and the fracture
include capillary forces.

Using the constructed apparatus, activities relevant to measurement of the thermal
conductivity of saturated welded tuff samples from the ALTS continued. Tuff from the ALTS
is similar to the TSw tuff. Tuff thermal conductivity measurements were completed.
Additional apparatus assessment and testing of the saturation of the ALTS tuff continued.

The EBSPAC module (including both EBSPAC fail and release modules) capability is being
evaluated for use in assessing the effect of thermohydrologic parameters on proposed
repository performance. Preliminary EBSPAC calculations have been performed using
temperature and relative humidity predictions reported in the NRC High-Level Radioactive
Waste Program--Annual Progress Report, Fiscal Year 1996 (CNWRA 96-01A).

In the next period, TEF KTI plans include (i) analysis of nonisothermal groundwater flow,
(i) laboratory investigation of thermal conductivity, (iii) progress on implementing the
MULTIFLO code, (iv) continued assessment of alternative conceptual models,
(v) implementation of the EBSPAC modules for use to assess the importance of
thermohydrologic parameters on proposed repository performance, and (vi) continuation of
sensitivity analyses.

Total System Performance Assessment and Integration (TSPAI)

A SRD for TPA code Version 3 was transmitted to fulfill Software Requirements Document
for TPA (IM 5708-762-710). Development and testing of the TPA-3 code continued, with
principal effort focused on integration of NEFTRAN into the SZFT module, revision of the
DCAGS and DCAGW dose modules, integration of the ASHPLUME module, and revision
of the EXEC driver. The CNWRA staff participated in a two-day meeting on the TPA-3
modules held at the NRC offices in Rockville, Maryland. This meeting identified nine major
abstraction issues needing resolution by the end of February to permit timely completion of
the TPA-3 code by March 17, 1997. Work began on preparation of a user’s guide for the
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TPA-3 code. This user’s guide will be transmitted as a letter report to fulfill Updated User's
Guide for TPA Code-~CNWRA Report (IM 5708-762-730). This letter report will be revised
at a later date to incorporate new capabilities and options identified by the KTI teams, and
then subsequently issued as a CNWRA report.

A report on the FAULTING module was transmitted to fulfill User’s Guide for FAULTING
Module—Letter Report (IM 5708-762-700). Incorporation of this new module into the TPA-3
code began. This deliverable represents the culmination of a multi-year collaborative effort
between the SDS and TSPAI KTls. The SDS KTI will assume lead responsibility for future
enhancements of the FAULTING module.

Preparation of 2 user’s guide for the ASHPLUME module was completed and placed in the
CNWRA internal review process. The ASHPLUME module is designed to compute
dispersion of volcanic ash and SF resulting from extrusive volcanic events. In addition, a
counterpart module called ASHREMOVE was developed to convert SF distributions for times
subsequent to the hypothetical volcanic event. This guide will be submitted to fulfill User’s
Guide for ASHPLUME Module—Letter Report (IM 5708-762-720).

Work on development of the SEISMO module continued. This module will be tailored to
represent the current WP design and emplacement geometry. In addition, work continued on
the sensitivity study of drift stability. A paper was prepared to document recent results of the
sensitivity analysis expected to be presented at the forthcoming International Rock Mechanics
Conference. The paper will be expanded into a technical report to fulfill Parametric Study
of Repository Stability—Letter Report (IM 5708-761-740).

An evaluation and comparison of TPA and RIP data sets was initiated. In comparing dose
conversion factors (for drinking water), an error was identified in the DCF tabulated in
TSPA-95. The DCF for Cesium-135 listed in the TSPA-95 report appears to be about six
orders of magnitude too high; this error is very likely typographical. A letter report will be
prepared to document this comparison that will be submitted to fulfill Comparison of TPA
and RIP Data Sets (IM 5708-761-720).

Preparation of the letter report on the detailed review of TSPA-95 continued. In accordance
with technical direction from the NRC, the report focuses on three technical topics:
(i) container lifetime, (ii) fracture/matrix interactions, and (iii) volcanism scenario. The letter
report will be delivered in the next period to fulfill Input to Detailed Review of the DOE
TSPA-95-~Letter Report (IM 5708-761-710).

Work began on a calculational analysis of galvanic coupling between an outer-container liner
of carbon steel and an inner container of Alloy 825. An initial mathematical model of the
kinetic cathodic and anodic reactions was formulated and implemented using Mathematica.
Galvanic potential values were calculated as a function of thickness of the diffusion layer for
various temperatures and surface area ratios of the metallic components. This analysis will
be documented in a letter report and submitted to fulfill Auxiliary Analysis on Galvanic
Coupling—Letter Report (IM 5708-761-730).

The TSPALI staff met with the NRC staff at TWFN to define activities for both CDOCS and
LSSTB.
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In the next period, the User's Guide for ASHPLUME Module—Letter Report
(IM 5708-762-720) and the Input to Detailed Review of DOE TSPA-95—Letter Report (IM
5708-761-710) will be transmitted. In addition, the letter reports on the Updated User’s Guide
for TPA Code (IM 5708-762-730) and the Comparison of TPA and RIP Data Sets (IM 5708-

761-720) will be finalized. Development, modification, and testing of TPA code Version 3
modules and utilities will continue.

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

During this period, only nominal progress was made on activities for the ARDES KTI
primarily because of competition for available staff time. Resources were necessarily
allocated to deliverables in the TSPAI KTI. With the recent authorization (by the
Commission), CNWRA statf participated in an initial meeting to restart the effort on
development of a strategy for revising 10 CFR Part 60 (to conform with an anticipated new
EPA Standard for HLW disposal). The CNWRA staff reviewed and provided comments on
a “think piece” to further development the strategy.

Work related to preparing site-specific exposure scenarios resumed but no major progress was
made due to competing demands of TPA code development efforts and related interactions
with the NRC staff. It is important to address the issues about how the dose will be calculated
because this will impact the parameter needs for the exposure scenario(s) being developed
under the ARDES KTI. Site-specific Amargosa Valley soil chemistry data obtained from the
USDA, Natural Resources Conservation Service, was conveyed to the NRC staff for use in
revising the ks used for soil leaching in dose calculations.

Approaches for analysis of dilution resulting from well pumping were outlined and will be
summarized in a short note. This document will become an initial plan for a detailed
groundwater modeling siudy of borehole mixing and dilution.

In the next period, the NRC and CNWRA staffs will focus attention on determining any
additional parameter information needs and what additional exposure scenarios may need to
be considered (e.g., climate change). With approval of the NRC project officer, the detailed
analysis of groundwater dilution resulting from pumping will begin.

Unsaturated and Saturated Flow under Isothermal Conditions (USFIC)

During this period, the results of field investigatious in Solitario Canyon were used to modify
the watershed-scale model. Progress was made in examining climatic information to
reconstruct a climatic signal and in reviewing literature on arid-zone vegetation effects on
infiltration. Work continued on modeling drift-scale fluxes and examining saturated-zone
mixing. Review of *Cl Data Collected in the ESF-—Letter Report (IM 5708-861-710) was
transmitted.

Information gathered during field work in Solitario Canyon was used to alter the saturated
hydraulic conductivity, channel widths, and Manning's » in the KINEROS-based distributed
watershed model. These changes to the model parameters evidenced decreases in the
frequency and magnitude of runoff events. At least for the lower reaches of Solitario Canyon,
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these results qualitatively compare with field obseivations suggesting that runoff évems are
infrequent. Basic development of the watershed model is complete.

A methodology for interpreting two-well, partially recirculating tracer tests was used to
estimate kinematic porosity and longitudinal dispersivity for one of the non-reactive tracer
tests conducted at the C-Well complex. Scientific literature on the interpretation of tracer data
indicates that recirculation tests generally yield unrealistically large estimates of longitudinal
dispersivities. Uncritical use of dispersivities obtained from such tests may lead to
nonconservative estimates of saturated zone dilution.

To date the CNWRA studies on infiltration have conservatively assumed that plant
transpiration does not occur. A literature review on the influence of arid-zone plants on

infiltration continued, which will support evaluation of the DOE implementations of plant
transpiration in infiltration models.

Collating and interpreting past climatic information including data from the Devil's Hole
progressed. Climatic information will provide estimates of temperature and precipitation for
input to models that examine how infiltration at YM may have varied during glacial cycles.

Efforts continued toward simulating fracture flow processes at the drift scale using
MULTIFLO. Two-dimensional simulations of flow in heterogeneous matrix-only blocks
featured a reduction in matrix fluxes due to heterogeneity and minimal dripping fluxes.
Incorporation of fractures into the simulations began. These isothermal realizations are closely
coordinated with the TEF KTI.

Mixing analysis continued for saturated zone hydrochemical analyses from Amargosa Valley,
Fortymile Canyon, Oasis Valley, Crater Flat, and Ash Meadows. Mixing between two and
three well combinations is being tested for plausible connections based on hydrochemical
information on major element concentrations. Results should include rough estimates of
relative proportions of water from different hydrochemical facies.

In the next period, the USFIC staff will (i) draft an IRSR for shallow infiltration, (ii) run
additional watershed-scale simulations to assess the impact of spatial variability of rainfall
intensity on runoff, (iii) evaluate alternative conceptual models of flow and transport for the
C-Well tracer tests to determine ranges of longitudinal dispersivities, (iv) prepare drift-scale
simulations of discrete-fracture percolation, and (v) continue investigation of saturated zone
subregional-scale mixing processes.

Waste Solidification Systems (WSS)

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

In the next period, tasking related to the review of WVDP report on tank heel disposition is
anticipated. Discussions will be held with the NRC staff in preparation for this tasking.
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Tank Waste Remediation System (TWRS)

Revision of the interim report, Hanford Tank Waste Remediation System Familiarization
Report, combining two milestones (IMs 5709-101-710 and 5709-101-720), continues. In
addition to augmentation of the material previously submitted, chapter 3 of the report
discusses the nature of Hanford tank wastes, including estimated chemical (inorganic,
organic) and radionuclide inventories. Detailed information on individual tanks (tank type,
capacity, watch list category, inventory) will be included as an appendix to the report.
Discussion of a Geographic Information Systemn-based database developed for the Hanford
tanks also has been incorporated. Chapter 4 on safety issues was revised based on new
information regarding the close-out of the ferrocyanide safety issue. New material regarding
criticality safety and waste compatibility was also added. The delivery date for this report,
originally scheduled for February 28, 1997 has been extended to March 7, 1997. Following
the NRC review of this draft report, the final report, Hanford Tank Waste Remediation
System Familiarization Report, originally entitled Consolidated Hanford Tank Waste
Familiarization Report, (IM 5709-101-730), will be submitted by April 25, 1997. The final
report will also inciude information ordered but not received from the DOE for inclusion in
the interim report.

Activities in subtasks 1.3 and 1.4 were discontinued in response to the NRC reduction in
funding for the program.

Interim Report on the DOE Hanford Tank Waste Classification (IM 5709-105-710) was
transmitted on February 14, 1997. The interim report documented the CNWRA assessment
of the DOE report Technical Basis for Classification of Low-Activity Waste Fraction from
Hanford Site Tanks for the Tank Waste Remediation System (referred to as the technical
basis report or TBR). The report also documented the assessment of the Hanford site tank
waste characterization. Results of the CNWRA review support the conclusion that if Hanford
Site tank wastes are managed using a program compatible with the one presented in the TBR,
the NRC can consider the resulting solidified low-activity waste fraction incidental. The
CNWRA staff also recommended that an independent performance assessment be conducted
for the disposal of the low-activity waste.

The draft outline for the HLW Chemistry Manual (IM 5709-106-710) continues to evolve as
new references are acquired. Verification runs of the Environmental Simulation Program
Version 5.3 developed by OLI Systems, Inc. were conducted. Hanford scientists use this
program to simulate chemical processing (e.g., leaching and washing) of tank wastes. A
workshop designed to train users of this software is planned for April 1997.

In subtask 1.7, the Quality Assurance Program Survey (IM 5709-107-710) was completed and
is undergoing internal reviews prior to transmittal.

In the next period, the draft report, Hanford Tank Waste Remediation System Familiarization
Report (Tank Waste System Status, IM 5709-101-710, and Nature of Tank Wastes and
Hazards, IM 5709-101-720), will be finalized. The CNWRA staff will collaborate with those
at the NRC to identify any continuing actions required in support of Hanford Site tank waste
classification in subtask 1.5. The outline of the report HLW Chemistry Manual
(IM 5709-106-710) is to be transmitted for comments. The report, Quality Assurance
Program Survey (IM 5709-107-710), will be delivered.
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MANAGEMENT ISSUES

None to report.

MAJOR PROBLEMS

None to report.

SUMMARY OF SCHEDULE CHANGES

Schedule changes for IMs are included in table 2. Deliverables completed in period 5 are provided
in table 3.

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 $164,554. 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 KTIs. The pianned costs
per period for the DWM JC reflect the approved CNWRA OPS, Rev 9 Chg 0.

This period expenditures increased by 23.6 percent from last period. Through period 5, however, the
CNWRA composite (all three JCs) was underspent by $778,878 or 18.6 percent, the DWM JC was
underspent by $550,591 or 14.9 percent, the WSS JC was underspent by $31,888 or 68.5 percent,
and the TWRS JC was underspent by $196,399 or 44.5 percent. This lower level ot expenditures
in all JCs illustrates the (i) resuits of staff reduction, attrition, and available mix from two successive
fiscal years of budget cuts, (ii) elimination of three KTIs during this fiscal year, and (iii) requisite
time for a thorough search for new staff with those critical disciplines to meet the NRC current and
anticipated needs. During period S, the DWM JC spending rose almost 20 percent over the previous
period—despite inadequate staffing to accomplish the identified scope of work; expenditures in the
WSS JC fell again because of a dearth of additional tasking, while those for the TWRS JC rose from
the previous period, notwithstanding the deferment of subtasks 1.3, 1.4 and 1.8, due to additional
activity in the certain subtasks.

As indicated in table 1, the CNWRA has 40 core and 1 limited-term staff members. The CNWRA
will submit revised Staffing and Hiring Plans in mid-March of this year. An operational health
physicist joined the staff this period, a hydrologist will begin working in period 6, and a chemical
process engineer will assume duties in period 7. The available pool of approved consultants and
subcontractors was adjusted to 38. Expenditures for consultants, subcontractors, and SwRI labor in
all JCs as a percentage of the CNWRA composite spending were 10.3 percent for period 5 in FY97.
For consultants and subcontractors alone, this percentage was 7.1

This FYTD no capital or sensitive equipment was purchased with NRC funds (other than overhead,
general and administrative expenses, and fees).
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DWM JC
The DWM JC cumulative cost variance through period 4 was 14.9 percent.

Expenditures in this JC increased by 19.9 percent from the previous period. Expenses fell in COPS

from last period and spending rose over period 4 in all remaining KTIs. Specific rationales for
over/underspending for COPS and each KTI follow.

Pursuant to a February 5, 1997 telephonic request from Mr. J. Linehan, the NRC CNWRA Program
Manager, CNWRA senior management participated in a teleconference on February 19, 1997 with
PMDA and DWM management staff to discuss cost and schedule variances in COPS and the DWM
KTIs as of period 5 in the context of the defined scope of work, current staffing and hiring plans,
and similar considerations affecting expenditure of NRC funds during FY97. Although this
teleconference occurred in period 6, the CNWRA believes it is prudent to document, in this period
5 report, that it provided a paper entitled Status of Center for Nuclear Waste Regulatory Analyses
(CNWRA) Expenditures Related to the Repository Program. The paper presented the current status
of and projections for COPS and KTIs cost and schedule.

The cost variance for COPS was 10.5 percent. The cost variance was 4.8 percent for the
Management, Planning, and Com.p.ter Support Subtask (5708-158) and 32.1 percent for the Quality
Assurance Subtask (5708-159). Thest variances reflect the approved spending plan in the most recent
CNWRA OPS Rev 9 Chg 0. Expeaditures in the former subtask decreased substantively due to
adjustments for (i) the incorrect aliocation of subcontractor charges associated with scanning data in
preparation for input into the CDOCS and (ii) the erroneous application of software cost. Since these
data are technical reports and associated material and software are element-specific, the affected WBS
accounts received the appropriate debits and credit. Expenses in the latter subtask increased over the
last period, as expected, because preparations for the annual QA audit began.

The cost variance for the IA KTI was 7.0 percent. When unpaid commitments are included in
budgeting calculations, the cost variance reduces to —0.2 percent. It is anticipated that IA KTI

spending will remain on target during the next several periods as analytical and field expenses are
incurred.

The cost variance for the SDS KTI was —19.3 percent. With moderation of spending it is anticipated
the SDS KTI will continue to reduce the cost variance over the next several periods. Spending should
be on target by period 10.

The cost variance for the ENFE KTI was 39.2 percent. The percentage variance is reduced from
period 4, although the total variance increased somewhat. Reductions are anticipated as staff become
available to support increased activity. A possibility still exists, however, for continued underspending
throughout the balance of this fiscal year.

The cost variance for the CLST KTI was —2.9 percent. The slight excess spending reflects contractor
invoicing related to completion of Review of the Literature Pertaining to Grain Boundary Oxidation
of Container Materials—Letter Report (IM 5708-571-640). The CNWRA account for this KTI was
closed January 17, 1997. No further spending in this KTI is anticipated.
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The cost variance for the TEF KTI was 12.0 percent, compared to a cost variance of 18.7 percent
at the end of period 4. It is anticipated cost variance will decrease further during the next few periods
due to greater use of consultants for assigned activities. Spending should be on target by period &.

The cost variance for the RDTME KTI was 4.1 percent. Although activities related to this KTI
terminated at the end of period 4, residual payments for work already performed appeared as
expenses in period 5.

The cost variance for the TSPAI KTI was 12.2 percent. This cost variance is significantly lower than
the previous period and reflects focused efforts on development, testing, and documentation of the
TPA version 3 computer code. Additional use of SwRI staff and consultants has been necessary to
ensure the timely completion of TSPAI tasks and deliverables. Spending should remain close to
estimated expenditures.

The cost variance for the ARDES KTI was 48.8 percent. This positive variance reflects the reduced
activity in this KTI due to staff working on high priority activities associated with the TSPAI KTI.
In the next period, expenditures for this KTI are expected to increase but at a relatively gradual rate.
The estimated cost for this KTI may not be consistent with possible tasking and a resultant surplus
of funding may result.

The cost variance for the USFIC KTI was 32.7 percent. This variance is decreased on a percentage
basis from recent periods and is anticipated to further decrease as CNWRA hydrogeology staffing is
completed. Unless additional labor resources can be allocated to address scope of work,
underspending will probably continue.

The cost variance for the RT KTI was —0.6 percent. This variance is the result of trailing payments
related to previous activities.

The cost variance for WSS was 68.5 percent. The spending during the reporting period decreased due
to lack of tasking.

The cost variance for the TWRS project was 44 .5 percent. Expenditures increased in subtasks 1.1,
1.5, and 1.7 as a result of activities related to preparation of deliverables. The spending plan is being
revised because of a budget reduction in FY97. The revision is not anticipated to adversely affect
subtasks continuing in FY97.
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ADMINISTRATION

H GARCIA, W PATRICK, ] RUSSELL, B.SAGAR

CHEMICAL PROCESSING ENGNG

CODE ANALYSIS/DEVELOPMENT

R JANETZKE, R MARTIN

DOSE/RISK/HAZARD ANALYSIS

ELECTROCHEMISTRY

G CRAGNOLINO

ok

ENGINEERING
GEOLOGY/GEOLOGICAL ENGNG

R CHEN, G OFOEGBU

ENVIRONMENTAL SCIENCES

P LaPLANTE

GEOCHEMISTRY/PHYS CHEM

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

GEOHYDROLOGY/HYDROGEOLOGY

R GREEN, § STOTHOFF. | WINTERLE

GEOLOGY

L McKAGUE. M MIKLAS

G WITTMEYER

INFORMATION MANAGEMENT
SYSTEMS

R.MARSHALL

MATERIAL SCIENCES

D DUNN, N SRIDHAR

MINING ENGINEERING

§-M _HSIUNG

NUCLEAR ENGINEERING

M JARZEMBA

OPERATIONAL HEALTH PHYSICS

L WELDY

PERFORMANCE ASSESSMENT

R.BACA, S MOHANTY

QUALITY ASSURANCE

B MABRITO

RADIOISOTOPE GEOCHEMISTRY

i HYDROLOGIC TRANSPORT

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, J STAMATAKOS

SYSTEMS ENGINEERING

P MACKIN

VOLCANOLOGY/IGNEOUS
PROCESSES

* SEE STAFFING PLAN FOR DETAILS (Open positions wili be filled in FY97 on a sslective basis due to budget reduction. )

t LIMITED TERM

C.CONNOR, B HILL, M CONWAY?
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Table 2. Summary of Schedule Changes (Period §)

Familianization Report (Oniginally entitled
Consolidated Hanford Tank Waste Familianzation
Report)

ORIGINAL
TYPE DESCRIPTION DATE REVISED DATE
5708-158-750 ™ FY97 CNWRA Computer Secunty Plan 04/07/97 06/16/97 Delayed to incorporate the content
Update—1 etter Report of the CNWRA Computer
Centfication—I etter Repont (IM
S708-158-730) due 042897

ST08-761-720 M Companson of TPA and RIP Data Sets 03/17/97 04/307 ¢ Dela’ed because of staff
commitments to complete TPA-3
code development and
documentation.

5708-762-740 M EBSPAC, V 1.0 User's Manual 03/28/97 04/30/97 Delayed because of staff
commitments to complete TPA-3
code development and
documentation

STOR-861-715 M Input to Issue Resolution Status Report on Present- 0373197 05/12/97 Delaved at request of NRC PEM.

Day Shallow Infiitration
5709-101-710 M Hanford Tank Waste Remediation System 02728197 03/07/97 Submitted onginally on December
Familianzation Report — Chapter 2: Description of 19, 1996. NRC stafl required
Site and Facilities revisions to the repon. Awauing
new information from DOE for
inclusion in the report
5709-101-720 ™M Hanford Tank Waste Remediation System 02/28/97 0310797 Delayed for submission with the
Familiarization Repornt — Chapters 3 and 4: Nature previous report (IM 5709-101-
of Tank Wastes and Hazards 710).
5706-i21-730 M Hanford Tank Waste Remediation System 03/28/97 04/25/97 Delayed to provide more time for

review by NRC staff and inclusion
of new information from DOE, if

lnecesu:y
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Table 3. Deliverabies (Period 5)

ACTUAL
MILESTONE COMPLETION | REVISED COMPLETION REASON
NO. TYPE DESCRIPTION DATE
S e == - LTI
$708-561-720 M Summary Results from Pefia Blanca 022197 0172497
and Santorini—Jouma! Paper
ST0R-762-700 M User's Guide for FAULTING 013197 01/730/97
Module—I etter Repornt
5708-762-710 M Software Requirements Document 0173197 01/28/97
for TPA
5708-861-710 M Review of *C1 Data Collected in 02/15/97 021397
the ESF— Letter Repornt
5709-105-710 M Interim Report on the DOE 04/29/97 022197 1 021497
Hanford Tank Waste Classification
—




Table 4. Financial Status (Period 5)

COPS

2,662,624

1,756,620 906,003 1,200
A 1,433,884 986,579 447,305 1,393
SDS 1,999,476 1,553,473 446,003 12,801
ENFE 1,562,394 857,260 708,134 64,900
CLST 825,741 794,305 31,436 0
TEF 1,188,008 756,108 431,897 66,164
RDTME 835,512 800,384 35,128 9,923
TSPAI 3,044,654 1,936,367 1,108,287 7,672

H ARDES 926,026 519,201 406,825 0

i USFIC 1,415,714 712,066 702,648 500
RT 496,803 478,665 18,138 0

Il DWM COSTS 16,390,834 11,151,030 5,239,805

| wm AwagD FEE 0 0 0
DWM BASE FEE 0 432,562 (432,562)

TOTAL DWM 16,390,834 11,583,591 4,807,243 164,554

H WSS COSTS 620,126 566,950 53,176 0

l WSS AWARD FEE 0 0 0

II WSS BASE FEE 0 25,842 (25,842)

TOTAL WSS 620,126 592,792 27,3% 0
TWRS COSTS 505,654 245,529 260,125 0
TWRS AWARD FEE 33,600 0 33,600
I TWRS BASE FEE 20,746 9,521 11,22
I TOTAL TWRS 560,000 255,050 304,950 0
TOTAL 17,570,960 12,431,434 5,139,527 164,554

I Note: Additional authorized funds of $348 910 for DWM have not been allocated.
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APPENDIX A
Planned and Actual Costs,

and Cost Variances
Period 5§, FY97
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