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EXECUTIVE SUMMARY—PERIOD 7

In the Division of Waste Management (DWM) Job Code (JC), the Center for Nuclear Waste Regulatory
Analyses (CNWRA) continued work on numerous analyses and revisions to Issue Resolution Status Reports.
In addition, TPA version 3.1.4 was developed, tested, and submitted.

The DWM JC year-to-date (YTD) cost variance was 13.6 percent. Although the variance increased in dollar

terms since the previous month, the cumulative variance fell by 11.7 percent as work was accelerated in
several areas.

In the Tank Waste Remediation System (TWRS) JC, the Nuclear Regulatory Commission (NRC) and
CNWRA staffs collaborated to develop several reports. The YTD cost variance for the TWRS was 9.0
percent. This variance fell from last period—resulting from accelerated spending to prepare these reports.

in the Three Mile Island Unit 2 (TMI-2) Independent Spent Fuel Storage Installation (ISFST) JC, increased
spending reflected review and evaluation of the U.S. Department of Energy (DOE) response to the NRC first
round Request for Additional Information (RAI), development of second round RAI, and preparation of an

outline of the safety evaluation report. The YTD cost variance for the TMI-2 ISFSI was 33.7 percent. This
variance is the lowest for this fiscal year.

In the Dry Transfer System (DTS) JC, the safety review of the DTS Topical Safety Analysis Report (TSAR)
that was reinitiated during the last reporting period continued during this period. The YTD cost variance for
the DTS was 64.7 percent. The decrease in this variance corroborated increased activity on this report.

In the Centralized Interim Storage Facility (CISF) JC, the final version of CISF RAI was transmitted as First
Round Request for Additional Information—Final Letter Report. The YTD cost variance for the CISF was
23.7 percent. This reflects increased funding under the revised CISF Operations Plan but no commensurate
increase in work, pending response from the DOE.

In the Private Fuel Storage Facility (PFSF) IC, the CNWRA staff awaits the PFSF response to the NRC First
Round Request for Additional Information—Final Letter Report. The YTD cost variance for the PFSF was

- 1.9 percent, substantially below last period. This variance indicates efforts associated with the safety review
of the PFSF SAR.

In the West Valley Demonstration Project (WVDP) JC, limited activities focused on administrative matters.
The YTD cost variance for the WVDP JC was 64.1 percent. This reflects a lack of tasking pending issuance
of a request for proposal related to a new contract in this area.

In the Savannah River Site Aluminum-Based Spent Fuel (SRSASF) JC, the draft report, Review of the
Technical Issues Related to Interim Storage and Permanent Disposal of Al-based SNF, was sent for review.
The YTD cost variance for the SRSASF JC was 18.9 percent. This variance presents higher levels of activity
associated with the production of this draft report and identification of technical issues.

It should be noted that the current spending estimates in all JCs are based on the assumption that staffing is
at authorized levels. Current staffing remains below authorized levels and recruitment continues at an
accelerated pace.

X1
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I TECHNICAL

L1

CNWRA Operations (COPS)

In addition to a wide range of day-to-day activities, accomplishments in the management
and planning area included (i) submitting a revision to AP-001, Evaluation of Potential
Conflict of Interest; (ii) participating in an NRC/CNWRA management meeting at TWFN;
(iil) engaging in the DWM budget development deliberations with the HLW Management
Board; (iv) conveying CNWRA Operations Plans Revision 10, Change 1; (v) transmitting
an Analysis of Work for Others—West Valley Demonstration Project as well as an
addendum thereto; (vi) addressing further COl-related issues among NRC, SwRI, and
CNWRA management staffs; (vii) discussing issues with various NRC staff concerning the
NRC licensing of the MULTIFLO code to SwRI; and (viii) participating in weekly HLW
Management Board meetings.

Status of CNWRA staffing is indicated in table 1, consistent with the revised staffing plan
submitted as part of the previously delivered revision to the CNWRA Management Plan.
During period 7, recruitment efforts and interviews continued for the approved open
positions. Dr. Christopher S. Brossia joined the staff as a materials engineer. Two offers
for positions in hydrology have been accepted and new staff are expected to start work in
the next two or three periods.



1.2

Computer system support activities encompassed (i) participating in meetings with DWM
and IRM staffs relative to enabling the CNWRA to use the Banyan Vines software available
to SwRI staft, (i1) discussing potential replacement for the CNWRA-developed CDOCS
software, (iii) participating in the monthly NRC/CNWRA Computer Coordination meeting.
and (iv) maintaining LAN operations.

QA activities focused on (i) responding to the NRC comments made on the draft TOP-018,
Development and Controi of Scientific and Engineering Software, prior 1o issuance of the
final document; (ii) conducting surveillances, issuing nonconformance notices as required,
and working with cognizant staff in response to these notices: (iii) leading the configuration
control effort of CNWRA scientific and engineering software determined ready for release,
(iv) controlling issued documents and maintaining QA records; (v) working to prevent
organizational COIs by review of SwRI RFPs; (vi) performing QA verification checks on
each CNWRA deliverable; and (vii) completing the Quality Requirements Application
Matrix for CNWRA NRC projects.

In the next period, the CNWRA staff expects to (i) develop a tabie for the Award Fee Pool
in preparation for the next NRC Center Review Group meeting; (ii) submit Revision 6,
Change 3, to the CNWRA Management Plan; (iii) continue dialog with the NRC deputy
program manager concerning COPS operations; (iv) pursue hiring for open core staff
positions; (v) participate in further discussions concerning use of Banyan Vines and a
replacement for CDOCS; (vi) provide CNWRA LAN operation and maintenance support;
and (vii) proceed with scheduled QA surveillances and development of the Quality
Requireinents Application Matrix planning tool, distribute TOP-018, perform QA
indoctrinations for new CNWRA staff, input internal and product deliverable documents
into QA records, review RFPs for potential COI, perform QA verification checks on each
CNWRA outgoing deliverable, and prepare for the CNWRA annual QA audit tentatively
scheduled June 23-26, 1998.

Igneous Activity (I1A)

Staff conducted field investigations to evaluate subsurface areas of disruption associated
with 3.8 Ma eroded basaltic volcanic centers in Crater Flat, Nevada. The area of disruption
is an important parameter in TPA models and needs to be constrained with relevant data
from the YMR. Although numerous features in the 3.8 Ma Crater Flat volcanoes previously
have been mapped as intrusions, many of these features represent lava flows or small,
discontinuous intrusions emplaced in the lower parts of cinder cones. Three major eruptive
centers are preserved, each having 2-4 satellite vents within 1 km of the main vent. The
major centers form a west-stepping alignment 2.5 km long, with satellite vents and dikes
extending this zone to 3 km long and around 0.3 km wide. Previous paleomagnetic studies
at the 3.8 Ma centers measured only reversed magnetic orientations, which occurred
between 3.6 and 4.0 Ma. Several field samples collected during this investigation, however,
have apparent normal magnetic orientations. Surficial weathering and lightning strikes can
reset rock magnetism to apparent normal orientation. Further investigations are needed to
determine if these and other lavas in the Crater Flat area were emplaced during a period of
normal paleomagnetic orientation (i.e., <3.6 or >4.0 Ma). This information is necessary to
evaluate cumulative displacements proposed for these basalts in Crater Flat and model
ground and aeromagnetic data for this area. Normal magnetic orientations also would
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1.3

indicate this eruptive system probably reactivated after a hiatus in activity of at least
1,000 yr.

IA and SDS staff prepared a technical comment on the Wernicke et al. article, on
Anomalous Strain Rates in the Yucca Mountain Region, This comment focuses on relating
Wernicke et al. strain rates to postulated increases in volcanic and seismic hazards at YM.
Although Lathrop Wells volcano may have formed during a period of high crustal strain
between 60-110 ka, it is highly unlikely this episode of high crustal strain has continued
to the present. Wernicke et al. data appear permussive of relatively high extension rates
during the last 10 yr. A deterministic understanding between crustal extension and basaltic
volcano recurrence rates, however, currently does not exist. Without this understanding,
staff cannot evaluate rigorously how possible short-term variations in crustal extension may
effect relatively long-term variations in volcano or earthquake recurrence. Staff concludes
that although the Wernicke et al. article provides important new insights on possible time
scales that tectonic processes may operate, there is an insufficient technical basis to
conclude that volcanic hazard rates are underestimated by an order of magnitude at YM.

Work continued on the technical basis for Input to Igneous Activity IRSR Rev. | —Letter
Report (IM 1402-461-830). This revision will focus on the consequences of igneous activity
and provide technical support for key volcanological parameters used in current TPA
models. Staff also pursued, at a low level of effort, preparation of two journal articles to be

submitted for Probability Models for Yucca Mountain Region—Journal Article (IM 1402-
461-850).

A software development plan was implemented for completion of the PVHVIEW code by
September 1998, This plan continues under the Khoros environment. Software development
during this period focused on implementing the vent formation analysis toolbox, which is
the last remaining toolbox for Version 1.0 of PVHVIEW. Once completed, the PVHVIEW
code can construct base maps using USGS DEM and thematic overlays, calculate
probabilities of new volcano formation using four different probability models, and display,
save, and print probability maps with DEM base maps.

In the next period, staff will prepare Input to Igneous Activity IRSR Rev. 1-—Letter Report
(IM 1402-461-830). They will develop software test procedures for the PVHVIEW code
and begin testing the code.

Structural Deformation and Seismicity (SDS)

SDS staff attended the DOE meeting that summarized the Final Yucca Mountain PSHA and
PFDHA results. The PSHA was derived from an expert elicitation of 25 geoscientists and
earthquake engineers who considered seismic sources and ground motion attenuation of
seismic energy at YM. The meeting also included a brief presentation by the Sandia group
on the DOE plans to implement the PSHA results in TSPA-VA.

SDS staff began an investigation of fault widths at YM with a brief field trip to the site and
surrounding region. Sampies of fault zone rocks were collected from several fault sites in
the ESF and at the surface along Solitario Canyon and on Yucca Ridge. The analyses of
thin sections of these samples will be integrated into the technical justifications of review
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1.4

and acceptance criteria currently being developed for Input to Structural Deforination and
Seismicity IRSR, Rev. 1—Letter Report (IM 1402-471-820).

Work on three SDS deliverables included (i) revisions to Input to Structural Deformation
and Seismicity IRSR, Rev. 1—Letter Report (IM 1402-471-820); (ii) creation of the 3D
Structural Model of Amargosa for Input to USFIC-—CNWRA Report (IM 1402-471-860),
including some preliminary analyses of the geophysical data available for the region; and
(i) development of an updated GIS Archive—-CNWRA Report (IM 1402-471-850).
Progress was made on modification of the 3DStress codc in preparation for the release of
Version 1.3, 3DStress Modifications—CNWRA User’s Guide (IM 1402-472-890). The
staff also defined plans for subsequent revisions to the 3DStress code.

SDS staff continued review of the DOE EARTHVISION 3D model of the YM site (ISM,
Version 2.0) and made modifications to CNWRA SGI hardware in preparation for release
of the large ISM, Version 3.0 model.

In the next period, staff will concentrate on the SDS IRSR, Rev. 1. Progress will be made
on the 3D model of the Amargosa Desert, the GIS Archive, and the revised version of
IDStress.

Evolution of the Near-Field Environment (ENFE)

NRC and CNWRA staffs collaborated to revise the Input to Evolution of the Near-Field
Environment IRSR, Rev. 1—Letter Report (IM 1402-561-800) to make acceptance criteria
more specific, relate such criteria to areas of concern for PA, and update technical
information.

Also, in collaboration with the NRC staff, a new set of computations for the natural analog
release rate sensitivity analysis was completed. This investigation is being considered for
inclusion among the system level sensitivity studies and as a paper to be submitted to the
Scientific Basis for Nuclear Waste Management Symposium to be held in the Fall 1998,

Staff attended the DOE/NRC Technical Exchange on TSPA-VA held in San Antonio,
Texas, March 17-19, 1998.

Field work in the vicinity of Paiute Ridge examined an alteration associated with a basaltic
intrusion in tuffs at the NTS. This site was recently reported in the literature as a near-field

analog for the YM repository. Samples of the tuff were collected for future petrographic
studies.

The volume fraction of minerals in matrix and in fractures was determined by staff from
data in the literature to create a relatively realistic geochemical lithology for tuff units that
compose the repository block at YM. This lithology will be used in the MULTIFLO

modeling regime to examine effects of repository heating and fluid circuiation on the
near-field environment.

Testing and debugging progressed on Version 1.2 of the MULTIFLO code. The staff
completed coding for the DCM, including coupling the METRA and GEM modules, and

4
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itis now in the testing stage. The MINC implementation in METRA is currently also being
tested. The staff is in the process of creating a pre and postprocessor to enable use of the
unstructured grid in MULTIFLO for computation domains limited to connected 3D blocks.

Staff reviewed the DOE reports on the performance effects of manmade materials,
including cements and concretes. The outcome of this review will be used to refine plans
for the Input to Evolution of the Near-Field Environment IRSR, Rev. 1-—Letter Report (IM
1402-561-800) and support future TPA code exercises.

In the next period, the staff plans to attend a DOE natural analog strategy meeting. Samples
fro'n the Paiute Ridge area will be prepared for petrographic examination. Efforts will
continue to revise the ENFE IRSR. A study will begin to develop an array of plausible near-
«deld environmental conditions to be used to compute thermodynamically based solubility
limits. Future MULTIFLO code development will include enabling regions of complete
dryout to be incorporated into the GEM module. The MULTIFLO User's Manual is to be
updated and completed for the DCM and MINC options. in addition, *0 enable full use of
the unstructured grid capability in MULTIFLO, a postprocessor will be developed for

creating plot files containing output data. The DOE reports on manmade materials will be
reviewed.

Container Life and Source Term (CLST)

Discussions were held with the NRC staff on Input to Container Life and Source Term
IRSR, Rev. 1—Letter Report (IM 1402-571-820). Various sections of the IRSR are being
prepared.

Electrochemical corrosion testing continued to confirm the applicability of repassivation
and corrosion potentials as predictive parameters for the long-term, localized corrosion of
Alloy 825 in chioride-containing solutions. Open circuit potential of the specimen has
varied from +190 to +255 mV vs. SCE. This specimen is now at +240 mV vs, SCE. These
results are consistent with the “sawtooth” pattern of the corrosion potential where the
potenuial increases 10 a value above the repassivation potential and localized corrosion
initiates. When the potential of the specimen decreases below E,, repassivation occurs.
After repassivation, the corrosion potential starts increasing again,

The staff initiated confirmatory testing of Alloy C-22 stress corrosion cracking and
reviewed the design of the stress corrosion cracking test specimens used at LLLNL. The heat
of Alloy C-22 used by LLNL is no longer available from Metal Samples. Staff will explore
obtaining the same heat from the original manufacturer Haynes International, Inc. A plate
of type 316L SS was sent to Metal Samples to machine DCB SCC specimens from this
material. The type 316L specimen wili be tested prior to the Alloy C-22 specimens to
benchmark the test procedure since the conditions under which type 116L SS would
undergo stress corrosion cracking have been reasonably well established in prior programs.
A new data acquisition system has been installed for stress corrosion cracking tests. The
acquisition program is presently being debugged. The system will be rigoroasly tested prior
t0 being used for actual tests.



The staff is assembling a requisite apparatus for localized corrosion testing of Alloys 625

and C-22 at temperatures above 95 “C, since tests at lower temperatures did not produce
|

localized corrosion of Alloy C-22. Most of the necessary supplies including test specimens
have been obtained. One set of zirconia plugs for the high temperature reference electrodes
was evaluated nsing an electrochemical impedance technique. An additional set of zirconia
plugs, machined at SwRI, is scheduled to be evaluated on April 17, 1998, After evaluation

of the zirconia plugs, high temperature reference electrodes will be assembled

A new staff member joined the CSPE element to initiate experimental activi‘i2s on
corrosion of carbon steel

In the next period, preparation of the draft input to Container Life and Source Term IRSR
Rev. 1—Letter Report (IM 1402-571-820) will progress. Long-term corrosion tests of Alloy
825 will continue and localized corrosion testing of Alloys 625 and C-22 will begin. Also,
testing of the pit growth on carbon steel will be initiated

I'ermal Effects on Flow (TEF)

Revision 1 of the TEF IRSR is in preparation. This revision will be submitted during period
9 as Input to Thermal Effects on Flow IRSR, Rev. 1—Letter Report (IM 1402-661-810)

Development continued on implementing an analyucal model to describe heat conduction
two-phase flow, and gravity-driven fracture film flow. This analytical model will assess the
refluxing phenomenon for nonisothermal conditions

Assessment of the MINC conceptual model to simulate fracture/matrix flow for
nonhydraulic equilibrium conditions remains suspended pending incorporation of DKM
capabilities into the MULTIFLC code. The dual continuum capability in MULTIFLO
(referred to as the DCM) is undergoing preliminary testing. Both 1D and 2D models are
evaluating the DCM capability

A refined refluxing module with a greater degree of realism (referred to as REFLUX3) was
formulated and is available for incorporation in TPA code Version 3.2. The substance of
the REFLUX 3 module was presented and discussed at the DOE/NRC Technical Exchange
on Performance Assessment in San Antonio, Texas, March 17-19, 1998

A report documenting the venti’ation test results and analyses is under preparation for
submission as Laboratory Experiment on Ventilation Effects on Repository-—Journal Paper
or Presentation (IM 1402-661-820). In the laboratory-scale boiling isotherm depression
heater experiment that will assess the depression of the boiling isotherm by infiltrauon or
refluxing water, water has been introduced at a rate of 1 L per day for over 120 days, after
allowing temperatures to stabilize for 5 days. The correlation between depression of the
boiling isotherm and an increase in RH in the drift exhibited a new behavior. In particular,
the position of the boiling isotherm stalled after abont 80-90 days, although the drift RH
continued to increase to about 110 days

Numerical modeling of the LBT progressed. Staff continue to pursue obtaining resuits from
the DOE for the LBT to be used in analysis of THC coupled processes using the METRA
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(and possibly the GEM) module of the MULTIFLO code. The DST currently underway in
the ESF is being modeled with the MULTIFLO code. Results of these activities will be
documented in a report for submission as Evaluation of DOE Thermal Test Data—Progress
Report (IM 1402-661-830). The geochemical component of this analysis, if elected, will be
conducted in conjunction with the ENFE KTI.

In the next period, TEF KTI staff plans to (i) continue the boiling isotherm penetration
laboratory-scale experiment, (i) prepare the final report for the ventilation and heating
experiment, (iii) proceed with refinement of the LBT numerical model and initiate
modeling of the DST, (iv) maintain testing of the MULTIFLO-DCM numerical code,

(v) evaluate conceptual models of refluxing, and (vi) continue preparation of the revised
IRSR.

Repository Design and Thermal-Mechanical Effects (RDTME)

The TM auxiliary analysis continued during this reporting period using computer codes
UDEC and ABAQUS. Staff pursued the simulation of rock fall under seismic load in the
repository thermal environment using the UDEC computer code. Results of this simulation
work are expected to provide a technical basis for determining the magnitude of dynamic
impact loads on the WPs due to rock falls and will be used as input to the SEISMO module
in the TSPA code for disruptive scenario assessment. Establishment of a function relating
the sizes of rock falls and magnitude of seismic ground acceleration is expected at the
conclusion of the UDEC modeling. The results may also provide insight on rock falls and
their possible effect on the near-field geohydrological environment during the postclosure
period.

An investigation on repository-scale rock mass behavior under elevated temperature using
ABAQUS progressed. The preliminary result indicates that long-term degradation of rock
strength properties may have significant effect on near-field rock behavior. Emplacement
drifts may become unstable at the later stage of the waste emplacement operation.

The staff initiated simulation of drift-scale rock mass behavior and its effect on concrete
lining stability under high temperature using ABAQUS and completed development of
numerical models for this activity during this reporting period.

Collection of literature and review on concrete performance under high temperature
continued. A considerable amount of valuable information has been collected and will be
documented in Rev. 1 of the RDTME IRSR. Preparation of this revision of the RDTME
IRSR was initiated during this reporting period for submission as Input to Repository
Design and Thermal-Mechanical Effects IRSR, Rev. 1—Letter Report (IM 1402-671-810).

A staff member attended the DOE PSHA meeting in Las Vegas, Nevada, April 6, 1998,
Two NRC staff visited the CNWRA on April 7-8, 1998, to discuss the RDTME KTI
activities, the preparation of Rev. 1 of the RDTME IRSR, and the revision of the SEISMO
module of the TSPA code.

RDTME activities for the remainder of FY98 will be (i) development of the RDTME IRSR,
(i1) literature search on the behavior of unreinforced and reinforced concrete (liners) under

-
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long duration high temperature conditions, (iii) study of drift-scale rock mass behavior and
its effect on liner performance under high temperature, (iv) analysis of repository-scale rock
mass behavior under elevated temperature, (v) revision of conceptual model for the
SEISMO module, (vi) simulation of rock falls under seismic load to provide input to
SEISMO, and (vii) review of Seismic Topical Report No. 3.

In the next period, RDTME KTI staff plans to (i) search the literature on concrete
performance under high temperature, (ii) investigate rock mass behavior under heated
conditions on both repository and drift scales with an emphasis on long-term degradation
of rock mass strengths, (iii) conduct rock fall simulations and prepare the IRSR, and
(iv) conduct reactive activities including review of design documents.

Total System Performance Assessment and Integration (TSPAI)

Significant effort was devoted to coordinating the DOE/NRC Technical Exchange on
TSPA-VA. During the three-day meeting held in San Antonio, Texas, March 17-19, 1998,
detailed presentations were made by technical staff on the conceptual models that underlie
the TPA Version 3.1.3 code and on preliminary results from the code.

Progress continued on revising chapters of the TPA Version 3.1.4 User's Guide. Particular
emphasis was placed on chapter 4, which describes the flow of information, the
intermediate results, the conceptual model(s), and the assumptions and conservatisms for
each module. The updated report is expected to be completed in period 9 to fulfill User’s
Guide for TPA Version 3.1.4—Letter Report (IM 1402-762-800).

TPA Version 3.1.4 was developed, tested, and submitted. TPA Version 3.1.4 contains
revisions to the SEISMO model agreed to during the SDS KTI meeting March 6, 1998.
These changes to SEISMO correct the excessive seismic-related WP failures by sampling
the fraction of the repository area that experiences rockfall and WP failures during a
seismic event. In addition, the DCAGW and DCAGS modules were modified to make the
onset of the pluvial period consistent with the infiltration state defined in UZFLOW.

TPA Version 3.1.4 has been used to produce 400 vector runs for various conceptual model
configurations as part of the system-level sensitivity analysis. In addition, computing
normalized sensitivity coefficients using the differential method has begun. These results

will be reported in Input to TPA Version 3.1 Sensitivity Studies Report—Letter Report (IM
1402-761-810).

Development continued on the generalized importance analysis approach. Modifications
to a test version of the TPA code were incorporated to allow the user to specify which
subsystems of the engineered and geologic barriers are intact and functioning. These
changes allow the user to quantitatively measure the relative importance of individual
components such as the inner overpack CRM and outer overpack CAM.

In the next period, the PA staff will focus on (i) completing the updated User's Guide for
TPA Version 3.1.4, (ii) assisting the NRC with conducting the system-level sensitivity
studies, (iii) revising the TSPA IRSR, (iv) documenting the GIA technique, and
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(v) initiating development of post processor for the TPA Version 3.1.4 code. In addition.
recruiting efforts will continue for the open PA modeler and risk assessment positions.

Activities Related to Development of the NRC High-Level Waste Regulations (ARDR)

Incorporation of revisions to the previously issued report, Information and Analyses to
Support Selection of Critical Groups and Reference Biospheres for Yucca Mountain
Exposure Scenarios (CNWRA 97-009), resumed this period. The report, which is being
revised to comply with NRC comments, is expected to be issued as a NUREG/CR. It will
be a key reference document for the rulemaking effort and TSPAI activities. Document
production staff completed incorporating technical and editorial revisions to address the
NRC comments and the author is conducting a final review. The report will be delivered
during period 8.

The CNWRA staff participated in meetings and reviewed draft language of the revised
NRC HLW rule. Emphasis this period was on further refinement of draft requirements and
definitions. To assist the HLW rule development effort, results of a review of a working
draft of the standard conducted by a diverse team of CNWRA staff and management were
developed during this period and informally delivered to the NRC PEM following the close
of the period. The EPA Standard for YM has not been publicly issued, therefore, the review
was put on hold pending public release of the standard.

A draft report delivered last perioG on the sensitivity of peak dose with respect to several
intermediate outputs using the TPA code is awaiting the NRC PEM review and comment.
Calculations contained in this report are expected to provide technical insight useful in
developing the revised NRC HLW rule. After review by the NRC PEM, a final letter report
for this deliverable will be prepared.

In the next period, the staff will continue to assist the NRC staff in refining sections of the
draft NRC HLW rule. CNWRA management and technical staff who provided comments
on the working draft HLW rule are expected to participate, as needed, in follow-up
discussions and meetings arising from the recent review. Additional emphasis next period
will be placed on providing support to the NRC staff in developing statements of
consideration for the new HLW rule. If EPA issues the draft standard, staff will assist the
NRC with reviewing the draft standard and preparing comments. The revision of CNWRA
97-009 to NUREG/CR format will be compieted. In addition, following receipt of the NRC
comments on the draft report on the sensitivity analysis of peak dose with intermediate
calculations using the TPA code, development will commence on the final report.

Unsaturated and Saturated Flow Under Isothermal Conditions (USFIC)

Development continued, with close NRC staff ¢»"« joration, on the author-final draft of
Input to Unsaturated and Saturated Flow uader Isothermal Conditions IRSR,
Rev. 1—Saturated Zone Topics—Letter Report (IM 1402-861-830). Technical and editorial
reviews were completed for Input to Unsaturated and Saturated Flow Under Isothermal
Conditions IRSR, Rev. 1-— Unsaturated Zone Topics—Letter Report (IM 1402-861-820).



The staff progressed on development of the site-scale 3D Flow and Transport model for
YM. The model is being refined with new data obtained from the Nevada Environmental
Restoration Project. The site-scale model can now be vertically refined for up to 20 layers.
It is oriented along major fault trends and will be compared with a model aligned NS to
study the effect of preferential flowpaths along major faults. USFIC staff completed
preliminary planning for field investigations to be conducted in collaboration with the SDS
KTI staff. These field investigations will provide insight to bound uncertainties in SZ flow
and transport issues.

USFIC staff participated in the DOE/NRC Technical Exchange held March 1719, 1998,
in San Antonio, Texas, and assisted the NRC in identifying concerns regarding the DOE
approach to abstracting matrix diffusion for TSPA-VA. These concerns formed part of the
discussion at an appendix 7 meeting at Los Alamos and Sandia National Laboratories,
April 8-9, 1998, in which USFIC staff participated. This appendix 7 exchange was useful
in helping USFIC staff gain a more complete understanding of laboratory and field evidence
for matrix diffusion and for modeling conducted to support inclusion of matrix diffusion
in PA models.

During this period, a limited field experiment was undertaken in collaboration with the 1A
KTI staff to assess the uiility of electromagnetic surveys for identifying and mapping
variations in moisture content and related properties across fault zones in the YM region.
The SCFF was chosen for this initial experiment because the fault crops out in the southern
part of the map area, the fault has been trenched in two locations, and the fault juxtaposes
basalt against alluvium, providing a good magnetic contrast. Distinctive magnetic and
electrical conductivity anomalies were found to occur along the SCFF. These anomalies can
be interpreted by increased transmissivity along the fault zone. USFIC staff begau planning
for possible extensions of this work to other areas.

Assumptions and implications of the infiltration model used in the TPA code were
presented at the DOE/NRC Technical Exchange on TSPA. Model predictions are similar
to the DOE mode! for current climatic conditions, but uncertainty increases under future
climatic conditions. Ongoing work identified and ranked several sites in southern Nevada
for their utility in providing analogs to YM under cooler and moister conditions. These sites
will be used to assess and bound infiltration model predictions. The ranking included
topographic maps, geologic maps, aerial photography, and field confirmation to match
bedrock and soil characteristics, slope, and elevation with YM. The cooler and more moist
conditions arising from higher elevations provide the analog to future climate.

In the next period, USFIC staff will devote time to (i) completing the author-final draft of
Input to Unsaturated and Saturated Flow Under Isothermal Conditions IRSR,
Rev. |-—Saturated Zone Topics—Letter Report (IM 1402-861-830); (ii) completing reviews
of Input to Unsaturated and Saturated Flow Under Isothermal Conditions IRSR,
Rev. 1—Unsaturated Zone Topics—Letter Report (IM 1402-861-820); (iii) developing a
3D, subregional site-scale flow and transport model; and (iv) planning and conducting field
investigations.
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Radionuclide Transport (RT)

CNWRA technical, programmatic, and editorial reviews of Inj .tto Radionuclide Transport
IRSR, Rev. O—Letter Report (IM 1402-871-820) were completed during this period.

The author-final draft of Preliminary Fracture Sorption Modul : for TPA 3.2—Letter Report
(IM 1402-871-810) was completed and placed in internal CNWRA review. This report
includes a summary of fracture mineralogy and water chemistry and estimates of sorption
parameter distributions based on surface complexation models. The statistics describing
these distributions can be used either to support expert judgment or as direct input into
existing sorption coefficient PDFs for PA. Part of the results of this work was presented at
the DOE/NRC TSPA Technical Exchange in San Antonio, Texas, March 17-19, 1998,

A literature review continued to more fully identify and characterize key geochemical
parameters controlling RT. Focus of the literature review is on Tc, I, Np, Pu, and Se. These
radioelements are of concern in PA. Work began on the report, Preliminary Alluvium
Sorption Module for TPA 3.2—Letter Report (IM 1402-871-830). This report will present
an approach using geochemical sorption models to develop response surfaces that define
sorption behavior as a function of system geochemistry. Additional work was undertaken

to constrain alluvium mineralogy to the extent possible through available well logs, reports,
and geologic maps.

In the next period, the report Input to Radionuclide 1ransport IRSR, Rev. O—Letter Report
(IM 1402-871-820) will be submitted. Technical, editorial, and programmatic reviews will
be completed for Preliminary Fracture Sorption Module for TPA 3.2—Letter Report
(IM 1402-871-810) and the final report submitted. Work will continue on the literature
reviews of key geochemical parameters controlling sorption and alluvium mineralogy.

Progress will be made on the report, Preliminary Alluvium Sorption Module for TPA
3.2-—Letter Report (IM 1402-871-830).

Tank Waste Remediation System (TWRS)

In subtask 1.2, technical review of the Survey of Solidification Process Technologies Final
Report (IM 1403-102-810) has been completed and will be delivered in period 8. In
addition, comments on the annotated outline for Low-Activity Waste Feed Makeup,
Solidification, and Offgas Technology and Process System Hazard and Safety Issues Report
for TWRS—Letter Report (IM 1403-102-832) were received from the NRC and were
incorporated in the outline. A request has been made to the NRC staff regarding the use of
an outside consultant to review parts of the proprietary documentation on pretreatment
submitted by TWRS privatization contractors as part of this report. An annotated outline
for the Low-Activity Waste Auxiliary Support Equipment and Process Control Technology
System Hazard and Safety Issues Report for TWRS—Letter Report (IM 1403-102-833) is
being prepared.

A draft report of the Comparison of Risk Assessment Techniques (IM 1403-103-810) was
received from the subcontractor and reviewed by the CNWRA staff under subtask 1.3.
Comments were provided to the author for finalization of the report. This deliverable will
enter the CNWRA review process during the next period. In subtask 1.4, work continued

11
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on the Consequence Criteria Report for the TWRS (IM 1403-104- 820). The gaps in the
categorization scheme described in draft revisions to 10 CFR Part 70 for intakes of soluble
uranium and hazardous chemical exposures were identified. Appropriate methods for filling
these gaps are being explored based on information found in NUREG-1391, other CFRs
(e.g., 10 CFR Part 40), and additional sources as appropriate. The findings will be
documented in chapter 4 of the final report. Recommendations for appropriate definitions
of graded levels of protection based on the analysis of postulated exposure events at
operating vitirification facilities are also being developed and will be documented in

chapter S.

An annotated outline for the Final Report on Chemistry of DOE Contractor Pretreatment
Activities (IM 1403-106-815), with revisions based on the NRC staff input, was conveyed.
Acquisition of literature pertinent to topics to be covered in the report continued. Revisions
progressed on the Final High-Level Waste Chemistry Manual (IM 1403-106-805), with the
NRC staff comraents on the draft report incorporated and other chapters and appendixes
added. In addition, a list was conveyed of demonstration examples developed by staff using
the Environmental Simulation Program (a commercially available code from OLI Systems,
Inc.) to simulate the effects of chemical reactions during retrieval and pretreatment of tank
wastes.

In the next period, activities will continue in subtask 1.2. The Survey of Sol; fification
Process Technologies Final Report (IM 1403-102-810) will be provided. In addition, an
annotated outline will be prepared for the Low-Activity Waste Auxiliary Support
Equipment and Process Control Technology System Hazard and Safety Issues Report for
TWRS—Letter Report (IM 1403-102-833). Work will continue on the Consequence
Criteria Report for the TWRS (IM-1403-104-820). In subtask 1.6, the report, Final High-
Level Waste Chemistry Manual (IM 1403-106-805), will continue revision. Also, literature
review will progress concerning topics covered in the Final Report on Chemistry of DOE
Contractor Pretreatment Activities (IM 1403-106-815).

Three Mile Island Unit 2 Independent Spent Fuel Storage Installation (TMI-2 ISFSI)
Review and evaluation of the DOE response to the NRC first round RAI development of
second round RAI, and preparation of an outline of SER continued during this reporting
period. These will be documented in a report for delivery as Second Round RAI/Outline
of SER—Draft Letter Report (IM 1405-014-820).

In the next period, TMI-2 ISFSI staff plans to continue to review and evaluate the DOE
response to the NRC first round RAI develop the second round RAI, and prepare an outline
of SER.

Dry Transfer System (DTS)

The safety review of the DTS TSAR, reinitiated during the last reporting period, continued
during this period. This review will be used to develop First Round Request for Additional
Information—Draft Letter Report (IM 1405-021-810).

In the next period, DTS staff plans to continue the safety review of the DTS TSAR.
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LIS Centralized Interim Storage Facility (CISF)

The final version of CISF RAI report was completed during this reporting period and
transmitted March 18, 1998, as First Round Request for Additional Information—Final
Letter Report (IM 1405-031-820). This RAI report was accepted on April 6, 1998,

In the next period, CISF staff will focus on identification of cask-specific issues that may

need to be investigated by the NRC and participation in a DOE/NRC video conference
meeting on the first round RAIL

1.16  Private Fuel Storage Facility (PFSF)

The final RA" felivered March 14, 1998, as First Round Request for Additional
Information—Final Letter Report (IM 1405-041-810) has been accepted.

In the next period, PFSF staif plans to participate in a PFS Limited Liability Compar.y/NRC
teleconference meeting on the first round RAIL

1.17  West Valley Demonstration Project (WVDP)

Expenditures incurred during this period were limited to contract administration and

reporting while continued WV DP work under the IME is being considered by the NRC and
CNWRA management.

In the next period, activity will be limited to contract administration and reporting. The
WVDP work under the HLW program will be terminated as directed by the NRC.

1.18  Savannah River Site Aluminum-Based Spent Fuel (SRSASF)

The draft report, Review of the Technical Issues Related to Interim Storage and Permanent
Disposal of Al-based SNF (IM 1407-001-810), was sent for review. The title of the report
is different from that in the Operations Plan (Review of U.S. DOE Approaches to the Co-
disposal Options for Al-based SNF) to be more consistent with the scope of the report.
Technical issues identified in the report include the effect of temperature on vapor
corrosion and mechanical properties of the cladding and fuel that could affect waste transfer
operations prior to repository closure, assumptions made in the criticality calculations to
sausfy in-container and outside the container criticality safety considerations, the approach
1o corrosion testing as outlined in the test protocol for waste form arising from the two

treatment alternatives, and the partitioning of radionuclides between the melt, slag, and off
gas.

In the next period, a teleconference with the DOE is planned to discuss the ongoing review
and obtain clarification as necessary. The final report, Review of the Technical Issues
Related to Interim Storage and Permanent Disposal of Al-based SNF (IM 1407-001-810)
will be prepared after receiving comments from the NRC staff.
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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. Completed deliverables are noted on table 3 and
in the Executive Summary.

SUMMARY OF FINANCIAL STATUS

Table 4 summarizes the CNWRA financial status in the con‘ext of authorized funds provided by the
NRC. Total commitments of the CNWRA are $238,421. 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 commitrents. Pertinent financial information is
provided for the DWM JC, including COPS and 10 KTls, TWRS JC, T™I-2 ISFSI JC, DTS JC,
CISF JC, PFSF JC, WVDP IC, and SRSASF JC. The planned costs per period are based on the
spending plans contained in the CNWRA OPS, Revision 10, Change 1, for the DWM JC; TWRS
Operations Plan, Revision 1, Change 1, for TWRS JC; SFPO Operations Plan, Revision 1, Change 5,
for the TMI-2 ISFSI, DTS, CISF, and PFSF JCs; WVDP Operations Plan, Revisicn 8, Ctange 0, for
the WVDP JC; and SRSASF Operations Plan, Revision 0, Change 2, for the SRSASF JC.

It should be noted the current spending estimates in all JCs are based on the assumiption that staffing
is at authorized levels. Staffing remains below authorized levels and accelerated recruitment is in
progress. An updated Staffing Plan will be submitted next period as part of Revision 6, Change 3,
to the CNWRA Management Plan.

Period 7 FY98 CNWRA composite expenditures increased 18.8 pescent from last period but this
aggregate of all JCs was underspent by $901,783 or 15.8 percent. The DWM, TWRS, TMI-2 ISFSI,
and DTS JCs evidenced higher spending levels, while the CISF, PFSF, WVDP and SRSASF JCs
showed lower levels. In percentage terms, the TWRS and DTS JCs registered sharp rises in expenses
in contrast with a pronounced decline in expenditures for the CISF, PFSF, and WVDP JCs. Specific
explanations for these swings are provided in the individual sections corresponding to each JC.

The DWM JC was underspent by $641,041 or 13 6 percent. Expenses increased 19.0 percent from
the previous period as costs rose in COPS, and the 1A, ENFE, CLST, RDTME, TSPAI, USFIC, and
RT KTIs, but declined in SDS, TEF, and ARDR KTIs.

The TWRS JC was underspent by $37,515 or 9.0 percent. Expenditures increased 81.7 percent over
last period as the result of report preparation.

The TMI-2 ISFSI JC was underspent by $33,945 or 33.7 percent. Costs rose 42.6 percent from last

period—reflecting increased activity primarily related to review and evaluation of the DOE response
to the NRC first round RAL
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Ihe DTS JC was underspent by $91,144 or 64.7 percent. Spending accelerated following approval
of the operations plan and resumption of work.

The CISF JC was underspent by $26,663 or 23.7 percent. Expenses fell by 76.4 percent from the
previous period-—related to increased funding for this project and minimal activities awaiting the
DOE response to the NRC first round RAI

The PFSF JC was overspent by $1,205 or - 1.9 percent. Expenditures declined by 93 4 percent over
last period because detailed safety review of the PFSF SAR was completed and the CNWRA
awaited the DOE response to the NRC first round RAI

The WVDP JC was underspent by $61,224 or 64.1 percent. Costs reflect only administrative
expenses. This project will be closed and a new contract initiated in the near future.

The SRSASF JC was underspent by $11,456 or 18.9 percent. Spending decreased over last period
although staff continued review of the DOE reports along with prej..cation of a draft report.

The CNWRA expenditures on SwRI labor, consultants, and subcontractors as a percentage of
composite spending on all JCs was 23.8. The CNWRA expense on consultants and subcontractors
as a fraction of composite spending on all JCs was 16.5 percent. These percentages increased from
the previous period, indicating a CNWR A commitment to enhance, where appropriate, participation
of consultants and subcontractors in the conduct of CNWRA work.

As shown in table 1, the CNWRA has 47 core and one limited-term staff members. The CNWRA
has updated the Staffing Plan portion of the Management Plan, which is reflected in table 1. The
available pool of approved consultants and subcontractors decreased to 43.

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

DWM JC

The DWM JC cumulative cost variance through period 7 was 13.6 percent. Expenditures in this JC

increased by 19.0 percent over the previous period. Specific explanations for over/underspending
for COPS and each KTI follow.

The cost variance for COPS was 7.5 percent: 4.6 percent for the Management, Planning, and
Computer Support subtask (1402-158) and 21.3 percent for the QA subtask (1402-159). Spending
in the 158 subtask rose and that for 159 declined from last period. Expenses in the Management,
Planning, and Computer Support subtask are expected to remain near estimated levels for the next
period and those associated with the QA subtask should increase slightly after planning for the
annual QA audit begins. QA subtask costs will peak during conduct of the annual QA audit.

The cost variance for the IA KTI was 3.1 percent. Minor underspending is expected to continue
untl staff commences field investigations during period 8.

The cost variance for the SDS KT! was - 5.9 percent. This overspending should continue throughout
the year. Authorization of additional expenditure is anticipated to support several new tasks. Some
staff members will assist other KTIs to reduce the total amount of this KTI overspending.
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The cost variance for the ENFE K11 was 16.9 percent. This variance is slightly above the last
period. Future variances may increasc until costs for external reviews are posted.

The cost variance for the CLST KTI was 14.8 percent. The positive cost variance decreased from
the last period in percentage terms and will further decline with the augmented level of activities in
various tasks.

The cost variance for the TEF KTI was 14.3 percent. Although this cost variance is higher than that
of the previous period, it is expected to diminish during the next few periods as the result of
assigning additional non-CNWRA labor to activities.

The cost variance for the RDTME KTI1 was 22.9 percent. This cost underrun is significantly less
than that of the previous period and indicates accelerated activity. This variance is anticipated to
decrease as additional non-CNWRA staff are added to this KTI activities.

The cost variance for the TSPAI KTI was 16.3 percent. This spending rate is expected to remain
roughly constant during period 8. Increased use of SwRI staff on tasks related to development of the
post processor for the TPA code, and PVM and PC versions of TPA Version 3.1.4 will increase
spending during the ensuing months.

The cost variance for the ARDR KTI was 47.2 percent. Although this variance is higher than last
period, an increased rate of spending is anticipated—resulting from tasking a newly hired staff
member and organizing a CNWRA team to assist the NRC with revising the HLW rule.

The cost variance for the USFIC KTT was 16.8 percent—a significant reduction in percentage terms
rrom last period. This variance is expected to diminish further as field work is undertaken and
additional USFIC staff are added.

The cost variance for the RT KT1 was 32.6 percent. Aithough the variance continues to grow in
dollar terms, the percentage variance has notably declined from earlier periods. Further reduction
is anticipated as costs for literature reviews and detailed sorption modeling are posted to this
accour”

The cost variance for the TWRS project was 9.0 percent. The posiuve cost variance decreased
substantially from the last period due to increased activities related to the preparation of
intermediate milestone reports in subtasks 1.2 and 1.6. It is anticipated that the spending rate in the

next period will lessen slightly once these milestones are completed and activities on other
milestones continue.

The cost variance for the TMI-2 ISFSI project was 33.7 percent—significantly lower than that of
the previous period. It will continue to decrease as resources are allocated for reviewing and
evaluating the DOE response to the NRC first round RAI and preparing the SER. Moreover, the
CNWRA plans to acquire core staff that will also be used on this project.

The cost variance for the DTS project was 64.7 percent. Spending increased from the previous

period. As activities progress, consultants empioyed, and staff acquired, this cost variance will
decrease.
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The cost variance for the CISF project was 23.7 percent—primarily a result of augmented funding
in the revised CISF Operations Plan. This cost underrun will continue until the CNWRA receives
the DOE response to the NRC first round RAI and hires staff that will also support this project.

The cost variance for the PFSF project was - 1.9 percent—a substantive reduction from the previous

period. This vaniance will be affected by the CNWRA awaiting the DOE response to the NRC first
round RAIL

The cost variance for the WVDP was 64.1 percent. Costs during the next period are expected to be
limited to contract administration and reporting.

The cost variance for the SRSASF project was 18.9 percent. Spending is related to the production

of the draft review report and is expected to decrease in the following periods once the final report
is completed.

i
l
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‘Table 1. CNWRA Core Staff—Current Profile and Hiring Plan* (Period 7)

H OGARCIA. W PATRICK. J RUSSELL. B SAGAR

ADMINISTRATION

CHEMICAL PROCESSING
ENGNG/PHYS CHEM

VJAIN, D.DARUWALLA

CODE ANALY SIS/DEVELOPMENT

RJANETZKE. R MARTIN, ] BANGS

DATA MANAGEMENT/PROCESSING,
INCT.UDING FINANCIAL

PMALDONADO

IK)SE/RNKMA_ZA_ID ANALYSIS

ELECTROCHEMISTRY

G.CRAGNOLINO

ENGINEERING
GEOLOGY /GEOLOGICAL ENGNG

R.CHEN, G GFOEGBU

ENVIRONMENTAL SCIENCES

P LaPLANTE

GEOCHEMISTRY

W MURPHY, R PABALAN, EPEARCY, J PRIKRYL,
D TURNER

GEOHYDROLOGY/HYDROGEOLOGY

R FEDORS_ R GREEN. J WINTERLE

GEOLOGY

LMcKAGUE. M MIKLAS, P LAFEMINAt

HYDROLOGIC TRANSPORT

A ARMSTRONG

INFORMATION MANAGEMENT
SYSTEMS

R. KOTARA

MATERIAL SCIENCES

D.DUNN. N SRIDHAR. S BROSSIA

MECHANICAL,
INCLUDING DESIGN & FABRICATION

S-M HSIUNG

NUCLEAR ENGINEERING

MJARZEMBA

OPERATIONAL HEALTH PHYSICS

] WELDY, LDEERE

PERFORMANCE ASSESSMENT

RBACA. S MOHANTY G WITTMEYER

UALITY ASSURANCE

B MABRITO

RADIOISOTOPE GEOCHEMISTRY

D PICKETT

ROCK MECHANICS,
INCLUDING CIVILSTRUC. ENGNG

A.CHOWDHURY, A.GHOSH

SOURCE TERM/SPENT FUEL DEGRAD

P LICHTNER

STRUCTURAL GEOLOGY/
SEISMO-TECTONICS

D FERRILL, J STAMATAKOS, D SIMS

P MACKIN

* See staffing plan for details
+ Limited term

C.CONNOR, B HILL
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Table 4. Financial Status (Period 7)

Funds Funds Funds
Authorized , Costed to Date Ucosud 4

COPS 1,168,781 808,996 359,785 3,887

1A 430,766 302,976 127,790 7.428

SDS 593,490 491,941 101,549 9,675

ENFE 660,016 408,898 251,118 37,202

CLST 451,739 250,729 201,010 12,721
! TEF 501,781 305,424 196,357 2,573

RDTME 310,849 147,177 163,672 958

TSPAI 1,128,934 632,891 446,043 6,707

ARDR 277,585 98%,390 179,195 0

USFIC 762,351 449,762 312,589 6 394

RT 293 706 125,032 168,674 58,60

DWM Costs____ 6.580.000 4072.216 2,507,784

DWM Award Fee 420,000 0 420,000

DWM Base Fee 0 15K.194 (158.194)

TOTAL DWM 7,000,000 4,230,410 2,769,590 146,143
TWRS Costs 820.596 378,160 442 436 92,250
TWRS Award Fee 47,643 0 47,643
TWRS Base Fee 31,762 14,686 17.075 gy,

TOTAL TWRS 900,000 392,846 507,154 92,250
TMI-2 ISFSI SAR Costs 155,545 66,846 88.698 28
TMI-2 ISFSI SAR Award 9,080 0 9,080
Fee
TMI-2 ISFSI Base Fee 6,053 2.579 3,474

TOTAL T™MI-2 170,678 69,426 101,252 28

ISFSI SAR

DTS Costs 180,000 49,742 130,258 0
DTS Award Fee 12,000 0 12.000
DTS Base Fee 8,000 1913 6.085

TOTAL DTS 200,000 51,657 148,343 0
CISF Costs 99.000 85.615 13,385 0
CISF Award Fee 6,600 0 6,600
CISF Base Fee 4.400 3,208 1,102

TOTAL CIS 110,000 88,913 21,087 0
PFSF Costs & 108,000 64,781 43219 0
PFSF Award Fee 7,200 0 7,200
PFSF Base Fee 4,500 2,495 2,305

TOTAL PFSF 120,000 67,277 52,723 0
WVDP Costs 39,900 34,266 5,634 0
WVDP Award Fee 0 0 4
WVDP Base Fee 0 1,331 (1,331)

TOTAL WVDP 39900 [ 35,596 4,304 0
SRSASF Costs & 103,826 49,021 54,805 0
SRSASF Award Fee 6,640 0 6,640
SRSASF Base Fee 4427 1,898 2,529

TOTAL SRSASF 114,893 50,919 63,974 0
Grand Total 8655471 4,987,043 3,668,428 238421

Note: All u(honzed funds have been allocated.
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APPENDIX A
Planned and Actual Costs,
and Cost Variances
Period 7-FY98
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