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EXECUTIVE SUMMARY —PERIOD 11

in the Division of Waste Management (WP) Job Code (J( the following ems high'ight the Center for
Nuclear Waste Regulatory Analyses (CNWRY/,) key acuvities and accomplishments

FY97 CNWRA Quality Assurance Audit—Letter Report was conveyed

1995 Eruptions of Cerro Negro Volcano, Nicaragua, and Risk Assessment for Future
Eruptions—-Journal Article was transmitted

Geometnic, Thermal, and l'.'m;»-l.u Constraints on the Tectonic Evolution of Bare
Mountain—Journal Article was sent

Evaluation of Cement-Water Interactions— Letter Report was delivered

Infiltration—-Journal Paper documenting ficld and modeling work studying hydrologi
processes in the Tiva Canyon caprock was conveyed

The APRIC JC year-to-date (YTD) cost variance was |.9 percent. This variance reflects spending estimates
from the CNWRA Operations Plans Revision 9 Change 3
In the Waste Solidification Systems (WSS) JC, the CNWRA staff engaged in himited administrative activities

This project will be restructured later this fiscal year. The YTD cost variance 1o this JC was 68 0 percent

This variance is based on spending estimates from the Operations Plan for WSS Revision 6 Change 2

In the Tank Waste Remediation System (TWRS) JC, the CNWRA staff delivered the Consolidated Hanford
lank Waste Familiarization Report—Final Report (retitled Hanford Tank Waste Remediation System
Familiarization Report) and it has been accepted. The CNWRA staff visited the U S. Department of | nergy
(DOE) Regulatory Unit in Richland, Washington, 1o participate in a training workshop on review of the Safety
Assessment Package from the privatization contractor. The YTD cost variance was —4 .4 percent. This

vanance reflects spending esumates from the Operations Plan for Technical Assistance to TWRS Licensing
Revision 0 Change 2

In the Three Mile Island Unit 2 Independent Spent Fuel Storage Installation (TM1-2 ISFSD JC, four CNWRA
staff along with NRC management and staff visited the INEEL ISFSI site 1o obtain firsthand information on
the DOE collection and interpretation of seismic data, various components of the TMI-2 fuel debris and dny
storage system, and the proposed facility and related equipment, and to discuss with the DOE various issues
relevant to review of the DOE Safety Analysis Report. The YTD cost variance was 14.0 percent. This
variance reflects spending estimates from the Operations Plan for Safety Review of an Application to Store
the Three Mile Island Unit 2 Fuel Debris in an Independent Spent Fuel Storage Installation Revision 0
Change 0
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ON ACTIVITIES OF THF
CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

TITLE Center for Nuclear Waste Regulatory Analyses (CNWRA)

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

CONTRACT NO' NRC-02-93.005

JOB CODES D103S, L1793, 15164, )5186

NRC CNWRA PROGRAM MANAGER: John J. Linehan, (301) 415-7780
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CNWRA PRESIDENT: Wesley C. Patrick, (210) §22-5158

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

PERIOD OF THIS REPORT 07/05/97-08/01/97

I TECHNICAL
1.1 CNWRA Operations (COPS)

In addition to a wide range of day-to-day activities, activities in COPS included (i) taking part
in the NRC CRG meeting on the mid-year evaluation of the CNWRA and an NRC/CNWRA
Management meeting, (1) continuing development of the Five-Year Renewal Cost Proposal
(1) participating in weekly HLW Management Board meetings; (iv) responding to the two
CNWRA annual QA audit CARs by appropriate CNWRA staff: (v) scheduling QA
surveillances, participating in the CNWRA Technical/QA staff meetings on software QA and
COI activities and updating Professional Personnel Qualification forms as required
(vi) delivering the FY97 QA Audit—Letter Report (IM 5708-159-720) (vil) preparing
CNWRA Computer Certification— Letter Report (IM 5708-158-730) along with sustained
implementation of the NRC-approved and CIAC-recommended changes to the CNWRA
Computer Security System; and (viii) participating in the monthly NRC/CNWRA ( omputer
Coordination Meeting and maintaining LAN operations

Status of the CNWRA staffing is indicated in table 1. Recruitment efforts and interviews for

the listed open positions have been suspended until the NRC establishes FY98 funding for
the CNWRA
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In the next period, the CNWRA staff expects to (i) deliver the Five-Year Renewal Cost
Proposal; (i) conduct scheduled surveillances, review RFPs received by SwRI for potential
COI, continue entering the CNWRA internal and product documents into QA records, and
track responses (o the remaining CAR; (iii) submit the CNWRA Computer Certification—
Letier Report (IM 5708-158-730); (iv) progress with execution of the NRC-approved and
CIAC-recommended modifications to the CNWRA Computer Security System; (v) pursue
preparation of the FY97 CNWRA Computer Security Plan Update—Letter Report
(IM 5708-158-750) after receipt of NRC guidance; and (vi) provide CNWRA LAN operation
and maintenance support.

Igneous Activity (IA)

During this period, 1A staff focused on development of the Input to Issue Resolution Status
Report Including Acceptance Criteria on  Probability of Future Igneous Activity
(IM 5708-461-700). Currently, the CNWRA staff are developing technical bases for each of
the Acceptance Criteria in the IRSR. These technical bases are developed for acceptance
criteria related to (i) sufficiency of data used to estimate the probability of volcanic
disruption, (ii) definition of volcanic events, (iii) bounds on parameters used 10 estimate
probability, (iv) calibration and testing of probability models, (v) integration with tectonic
maodels, (vi) conservatism of probability models, and (vii) use of expert elicitation in volcanic
hazards assessment.

Work on the technical bases for these criteria included development and revision of the
database on volcano locations and ages, including the addition of magnetic anomalies in the
site region produced (it may be interpreted) by buried basaltic rocks. In addition, included
was a discussion on the formal definition of volcanic events and how these definitions must
be propagated through the volcanic hazard assessment. A technical basis for the correlation
between change in lithostatic pressure across the YMR and distribution of basaltic volcanism
was also developed. This model directly links volcano probability studies, geophysical data
sets, and structural models for the YMR to produce volcano probability models with a basis
in tectonic setting.

A journal article 1995 Eruptions of Cerro Negro Volcano, Nicaragua, and Risk Assessment
for Future Eruptions (IM 5708-461-760), was transmitted to the NRC and (o the Geological
Society of America Bulletin. In addition, an abstract, Tephra-Fall Risk Assessments for
Basaltic Cinder Cones: An Example From the 1995 Eruption of Cerro Negro Volcano,
Nicaragua, was submitted for the NRC approval.

IA staff continued processing ground magnetic data sets collected in the YMR during the last
period. Data processing is now complete for all of the surveyed areas in the region. Because
of the interest in early release of these data to the NRC and the DOE, an IM has been
planned for distributing these data. With concurrence of the NRC PEM and Contracting
Officer, this IM will be added to the list of deliverables for next FY. The IM will include a
CD ROM disk containing ARC/INFO coverages of the geophysical data collected at all
survey sites, maps, and an explanation uf the data processing. It is now anticipated this IM
will be delivered in October.



1.3

During this period, methods (o overlay probability maps directly on digital elevation models

of the site region were developed using PVHVIEW . Further additions to the PVHVIEW code
are map annotation routines

Next period, the staff will focus on completion of Input to Issue Resolution Status Report
Including Acceptance Criteria on Probability of Future Igneous Activity (IM $708-461-700).
A journal article entitled Recurrence Rate of Basaltic Volcanism in the SP Cluster, San
Francisco Volcanic Field, Arizona, Probability Model Parameters and Sensitivities (IM $708-
461-730) will be submitted to Geology and also delivered to the NRC. This article
summarizes the application and use of volcanic hazard probability models in an active basaltic
volcanic field. Other tasks will proceed at a lower priority during the next period.

Structural Deformation and Seismicity (SDS)

The SDS staff and their consultants collected gravity data profiles during field investigations
on July 23-31, 1997. Three profiles along the west flank of Bare Mountain and Amargosa
Desert were designed to test for the presence of proposed, but unmapped faults, Single
profiles were completed in Crater Flat and Forty-Mile Wash. Field data on the nature and
distribution of fractures and faults at and around YM were also collected. Important structural
relationships at the southern end of Crater Flat were resolved.

The staff pursued development of a suite of seismic hazard curves that will be used in
upcoming TSPA sensitivity studies. Work also continued on tests of the FAULTO module
of the TPA Version 3.1. These tests will help SDS staff determine the most appropriate
abstraction of faulting recurrence within the repository boundary.

CNWRA staff participated in a DOE/NRC Appendix 7 meeting on 3D framework models.
The CNWRA staff reviewed the DOE document, IMS2.0: A 3D Geologic Framework and
Integrated Site Model of Yucca Mountain, prior to attending the meeting. An overview of
the CNWRA 3D Geologic Framework model was also presented. The meeting clarified many
issues regarding construction and operation of the models, as well as application to structural
geologic and hydrologic investigations.

Preparation continued on the following reports: Geologic Input for TPA Version 3.1
Code—Letter Report (IM 5708-471-711), Input to Issue Resolution Status Report Including
Acceptance Criteria on Type | Faults (IM 5708-471-745), and Input to Issue Resolution
Status Report Including Acceptance Criteria on Tectonic Models (IM 5708-471-700). A
manuscript entitled Geometric, Thermal, and Temporal Constraints on the Tectonic Evolution
of Bare Mountain—Journal Article (IM 5708-471-731) was sent.

In the next peviod, three IM reports will be submitted: Geologic Input for TPA Version 3.1
Code—Letter Report (IM 5708-471-711), Input to Issue Resolution Status Report Including
Acceptance Criteria on Type | Faults (IM 5708-471-745), and Input to Issue Resolution
Status Report Including Acceptance Criteria on Tectonic Models (IM 5708-471-700).
Progress will continue on sensitivity studies using the TPA Version 3.1. Gravity data will be
red ced and analyzed. The fracture and fault data will be interpreted and incorporated into
SDS tectonic models.
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Evolution of the Near-Field Environment (ENFE)

Staff pursued development of Input to Issue Resolution Status Report Including Acceptance
Criteria on Near-Field Chemistry (IM 5§708-561-700) and Input to lssue Resolution Status
Report Including Acceptance Criteria on Mineralogy, Petrology, and Rock Chemistry
(IM 5708-561-735) As stated last period, these deliverables will support a single IRSR
identified as Effects of Coupled Processes

Preliminary results were obtained for a drifi-scale calculation of gas and liquid flow coupled
with gas-water-rock reactions using MULTIFLO. Maximum chloride concentrations of about
0.3 molal occurred approximately 5 m above the drift at an elapsec time of 100 yr for an 83
MTU/acre heat load. These results are expected 1o change as better representations of the
drift are employed in the model.

A discrepancy was found between the operator splitting algorithm and the fully implicit
algorithm used in MULTIFLO for combined gas and liquid flow. For a fully saturated
system, the two methods agree. The operator splitting form is expected to be useful for 2D
and 3D calculations of the near-field environment at YM. All calculations completed and
reported so far have used the implicit algorithm, which is still considered correct.
Investigation continues on rasolution of this discrepancy .

Evaluation of Cement-Water Interaciions— Letter Report (IM §708-561-750) was submitted.
Results presented in this report are based on MULTIFLO simulations of alkaline plume
migration and indicate that strong alteration of the tuff host rock and cement could result
from interaction of cement and tuff pore waters and the respective minerals. A sharp
reduction in porosity in the tuff was caused by precipitation of tobermorite, and calcification
of cement was ulso predicted—more pronounced in the case of a partially saturated system
compared to a fully saturated case. The results will be presented in a poster session at the
upcoming 1997 Materials Research Society Symposium on the Scientific Basis for Nuclear
Waste Managemen: (o be held in Davos, Switzerland. The staff is preparing a paper for
publication in the symposium proceedings.

Sustained corrosion tests continued for 1,124 days 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 Alloy 825 specimen in an air-saturated 1,000 ppm chloride
soludion at 95 °C has been in progress for 713 days at the open-circuit potential. Corrosion
potential of this specimen varied between 150 mV above to 50 mV below the repassivation
potential in the last month of testing. Crevice corrosion began each time the corrosion
potential exceeded the repassivation potential.

Galvanic corrosion tests with coupled specimens of Alloy 825 and A516 carbon steel were
interrupted for two weeks due (o the failure of a data acquisition computer. Tests are being
re-initiated in chloride containing solutions under both air saturated and deaerated conditions.

Modeling the electrochemical impedance spectra continued to characterize the interface
between AS16 carbon steel and Alloy 825 The impedance characteristic of the interface

4



between the two materials under a variety of conditions will be used to verify estimates of

the galvanic coupling efficiency evaluated as part of the TSPAI KT1. Data from both the
electrochemical impedance tests and the galvanic corrosion tests will be incorporated in a
paper to be submitted for the CORROSION/98 conference.

Effects of Microbes on Near-Field Environment—Journal Paper (IM $708-561-760) is near
completion, however delivery has been delayed because of other work commitments.

In the next period, the staff will complete Input to Issue Resolution Status Report Including
Acceptance Criteria on Near-Field Chemistry (IM 5708-561-700) and Input to lssue
Resolution Status Report Including Acceptance Criteria on Mineralogy, Petrology, and Rock
Chemistry (IM 5708-561-735) and a combined report will be submitted for review. A paper
entitled Reaction-Induced Porosity Reduction Resulting from Infiltration of a Hyperalkaline
Fluid Along a Fracture and Interaction with the Rock Matrix will be completed for
presentation at the Scientific Basis for Nuclear Waste Management Symposium and
publication in the proceedings. MULTIFLO will be used to obtain model results for the
near-field environment at the drift scale. Long-term corrosion tests of Alloy 825 will
continue. Additional galvanic corrosion tests are planned to evaluate the effect of other
environmental parameters such as chloride concentration. Characterization of the interface
between AS516 carbon steel and Alloy 825 will be completed. Preparation of Effects of
Microbes on Near-Field Environment-—Journal Paper (IM 5708-561-760) will continue.

Thermal Effects on Flow (TEF)

The TEF KT team participated in the NRC/DOE technical exchange held to discuss TSPAs
for YM. Although thermal effects on flow were not directly discussed, the importance of
coupled thermal-hydrologic effects 1o total system performance resulted in TEF staff
involvement in many discussions during the technical exchange. Participants at this
NRC/DOE technical exchange and the subsequent ACNW meeting toured the TEF laboratory
experiments.

Staff continued work on the IRSR. This report, a team effort between the NRC and CNWRA
staffs, will be delivered as Input to Issue Resolution Status Report Including Acceptance
Criteria on Gravity Driven Refluxing (IM 5708-661-700) in August 1997 A detailed outline
has been prepared by the NRC staff. Current CNWRA staff efforts include preparation of
sections to be included in the IRSR.

A draft report on potential causative mechanisms leading to formation of perched water
bodies near the proposed repository area under nonisothermal conditions was completed. The
report is currently undergoing internal CNWRA reviews. The document will be delivered to
the NRC as Evolution of Perched Water Bodies at YM~Journal Paper (IM 5708-661-760)
in August 1997,

Development progressed on implementing an analytical model to describe heat conduction,
two-phase flow, and gravity-driven fracture film flow. The model will be used to assess the
refluxing phenomenon.



Sensitivity-to-dose analyses 10 determine the imporance of thermal effects on flow are
moving forward Numerical characterization of the air space in the emplacement drift has
been modified 1o provide more accurate representation of heat and mass transfer The
modified air representation will be implemented in the 3D basecase model
sensitivity analyses will begin with the availab.ility of the TPA Version 3.1

Pyeliminary

COLe

Preliminary results of numerical assessment of the 1988-89 LLNI
experiment have been completed and results are being reviewed

G-Turinel heater

I'wo laboratory-scale experiments (o support analysis efforts in the TEF KTI progressed. One
quantifies the rate of moisture removed frcm a volume of saturated porous material by
ventilation and the other assesses depression of the boiling isotherm by infiltration or
refluxing water. Construction of the laboratory-scale heater test has been completed
Numerical analyses continue to predict the performance of the laboratory-scale heater test and
assist in design of the experiments. Results from the heater test experiment will be used to
evaluate gravity driven refluxing analysis conducted in the TEF KTi

With the concurrence of the NRC PEM, the milestone identified as Ventilation Effects on
Repository—Journal Paper (IM 5708-661-740) has been eliminated. The effects of ventilation
on repository cooling and drying will be discussed with the results of the laboratory-scale
ventilation experiment

In the next period, TEF KTI staff plans 1o (i) conduct two laboratory-scale experiments,
(1) perform sensitivity-to-dose analyses, (iil) pursue evaluation of conceptual models of

refluxing, (iv) continue preparation of the IRSR, and (v) if possible, visit Alcove § of the
ESF to observe final preparations of the drift-scale heater test

Total System Performance Assessment and Integration (TSPAI)

In addition to general testing of the new TPA Version 3.1 code, the TSPAI staft developed
plans for specific testing of the major modules with emphasis on checking the intermediate
PA calculations written 1o the final output files. The joint efforts between the NRC and
CNWRA staffs on general testing identified a number of code bugs in the EXEC, UZFLOW
and NEFTRAN moduies. These coding bugs were fixed and documented in accordance with
QA requirements. As part of the testing, the NRC staff identified ways 1o significantly
improve the computational speed of the EBSFAIL and EBSREL modules. Updated copies of
the current beta version TPA Version 3.1 code have been sent 1o the NRC every 2 weeks in
accordance with agreements between the NRC and CNWRA managements

'he CNWRA assisted the NRC with the DOE/NRC Technical Exchange on TSPA briefings
to the ACNW on TSPA, and the ACNW Topical Meeting on PRA and PA. All three
meetings were held at the CNWRA in San Antonio, Texas, and were videoconferenced to Las
Vegas, Nevada, and Rockville, Maryland. This technical exchange provided the opportunity
for the NRC/CNWRA staffs 1o highlight the current status of the TPA Version 3.1 code and
gain ansight to the DOE TSPA activities for the TSPA-VA. One important accomplishment
was the agreement between the DOE and the NRC to exchange input data sets for the TSPA
VA inJanuary 1998 Briefings to the ACNW offered a complete picture of the NR( progress
on developing the.  TSPA capability since the IPA Phase 2 work




1.7

Staff pursued preparation of the Issue Resolution Status Report Including Acceptance Criteria
on Model Abstraction (IM 5708-761-745). Draft text was developed for selected sections and
transmitted for review and comment. In addition, teleconferences between the NRC and
CNWRA were held ‘o further refine this draft text.

The technical report on galvanic coupling auxiliary analysis was completed and placed in the
CNWRA internal review process. The report describes the mathematical models and an initial
technical basis for estimating the galvanic coupling parameter in the EBSPAC code. An
estimate of the galvanic coupling efficiency was made based on the expected impedance of
the interface between the two barrier layers. The letter report, Auxiliary Analysis on Galvanic
Coupling (IM 5708-761-730), will be transmitted in the next reporting period.

Revisions were made to the previously issued letter report Detailed Review of Selected
Aspects of Total System Performance Assessment— 1995 The executive summary and the
chapter on Container Life and Source Term were revised as request 1 by the NRC staff. The
revised report will be transmitted during the next reporting perioa 1o fulfill an Al

Next period, testing and modification of the TPA Version 3.1 code will continue as will
preparation of the IRSR on model abstraction.

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

The report entitled Summary of Information Relevant to the Specification of the Critical
Group and Reference Biosphere—~CNWRA Report (IM 5708-771-720) was placed into the
CNWRA internal review process. The report documents the following issues: (i) updated
DCFs for both the current biosphere and a pluvial biosphere to be used in the TPA code,
(11) results of an importance analysis that identifies the parameters most influential in the dose
calculations, and (i) technical bases for the values and statistical distributions of
environmental pathway parameters used in calculating the updated DCFs. The report will be
completed and transmitted in period 12

Staff progressed on preparation of Detailed Dilution Analysis Related to Exposure Scenarios
Involving Water Wells— Letter Report (IM 5708-771-760). A range of water pumping rates
was analyzed relative to its magnitude and spatial distribution. Modeling of potential well
water pumping scenarios was performed using a 3D analytic element model for groundwater
flow. The simulations examined capture zone delineation as a function of pumping rate, well
screen location aad length, and strength of the regional flow field. The capture zone
information, when combined with potential plume configuration and concentration, is used
1o determine dilution factors resulting from pumping in the Amargosa Farms area. Progress
was made on bounding the shape of a plume traveling to the Amargosa Farms area. This
effort is meant to cotaplement work done in the EPRI 1995 TSPA and the TRW 1993 TSPA
on the plume configuration at 25 and 30 kilometers. Assistance in obtaining well driller logs
and water use estimates will be obtained from personnel at the NRC Las Vegas office.
Because of higher priority of TPA code testing, however, further work on this study has been
deferred until September (see table 2).



In the next period, the ARDES staff will complete the report entitled Summary of
Information Relevant to the Specification of the Critical Group and Reference Biosphere—
CNWRA Report (IM 5708-771-720).

Unsaturated and Saturated Flow under Isothermal Conditions (USFIC)

Infiltration—Journal Paper (IM 5708-861-730), which documents field and modeling work
studying hydrologic processes in the Tiva Canyon caprock, was transmitted .n July 29, 1997
Particular emphasis was placed on examining the interaction of vegeiation and infiltrating
water within soil-filled caproc  fissures. Based on the modeling results, it appears the caprock
environment is likely to exhibit significant infiltration primarily during the winter when
perennial vegetation is dormant, evaporation is low, and extended periods of rainfall
sometimes occur.

Staff review of C)-36 studies in the ESF led to the observation that the data set may be
interpreted to indicate that 20 to 25 percent of the samples show evidence of bomb pulse
contamination. A paper entitled Commentary on Studies of *Cl in the Exploratory Studies
Facility at Yucca Mountain, Nevada was prepared and has undergone CNWRA internal
programmatic review.  his paper will be conveyed to fulfill a new IM, C1-36 Data from the
ESF—Journal Paper (V4 5708-861-748), with a proposed completion date of September 26,
1997,

Results of several 2D UZ flow models that test assumptions of constant infiltration and
equivalent continua for the stratigraphy at YM have been evaluated. Indication: show the PTn
unit attenuates large infiltration pulses so that constant infiltration rate models are reasonable
for estimating UZ flow below the PTn, even when continuous fractures penetrate the PTn.
Results also note capillary equilibrium between matrix and fractures, indicating that
equivalent continuum models are reasonable for both | mm/yr and § mm/yr infiltration
scenarios. An abstract is being prepared for either a poster or oral presentation of these
model results at the AGU fall meeting.

Runoff duration statistics were developed for the Solitario Canyon watershed. The span of
runoff events that exceeded 0.075 mm/hr was determined for a series of subwatersheds that
ranged in size from 1.23 to 10.72 km’. Although flow duration proved to be an accurate
predictor of total channel infiltration for short duration events, the correlation was poor for
longer duration events. Using the threshold value of 0.075 mm/hr may have produced
duration estimates unduly short and reflective primarily of brief, but intense, summer
convective storms. For low-intensity, long-duration winter precipitation events, where
non-Hortonian runoff processes predominate, a lower threshold will be used 1o determine
duration statistics. A two-layer soil model will also be used for future simulations of winter
precipitation events to effect saturation overland flow.

During initial attempts to calibrate the 30 x 60 km site-scale flow model that was extracted
from the USGS MODFLOWP-based (a 3D regional flow model), the CNWRA USFIC staff
observed that head residuals in the area of the large hydraulic gradient were too large. It was
determined these large head residuals resulted from too coarse a model structure. The
site-scale flow model will be refined adopting information from the DOE ISM acquired
during an Appendix 7 meeting in Las Vegas, Nevada. Velocity fields obtained froin this
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refined site-scale model will be used to delineate the boundaries of flow tubes emanating from
the repository area and terminating in the Amargosa Farms critical group area. These flow
tubes will be applied to define alternative saturated zone transport pathways in the TPA
Version 3.1 sensitivity analyses to be reported in the FY97 Annual Report: Section on
Isothermal Flow KTl-Joint NRC/CNWRA Report (MM 5708-861-760).

In the next period, USFIC staff will (i) revise the IRSR on shallow infiltration to incorporate
new information, (') extend investigations of saturated zone subregional-scale mixing
processes and particle transport times, and (iii) begin sensitivity analyses using the TPA
Version 3.1 code.

Waste Solidification Systems (WSS)

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

The CNWRA commenced development of an analysis in response to NRC direction regarding
support o decontamination and decommissioning activities in the WSS project. The NRC
directed that the work on two activities begin immediately (i.e., August 1, 1997).

Tank Waste Remediation System (TWRS)

The Consolidated Hanford Tank Waste Familiarization Report—Final Report [retitled
Hanford Tank Waste Remediation System Familiarization Report (IM 5§709-101-730)) was
transmitted to and accepted by NRC staff.

Revisions to the Survey of Solidification Process Technologies—Interim Report (IM 5709
102-710) were initiated after meeting with the NRC staff to discuss their comments.
Preparation of the Final Waste Solidification Report [retitled Survey of Solidification Process
Technologies—Final Report (IM 5709-102-720)] was deferred to a TBD date, with
concurrence from the NRC PO, because of the need to review the TWRS privatization
contractor submittals.

Preparation continued on the Preliminary HLW Chemistry Manual (IM 5709-106-705).
Internal CNWRA reviews have been completed and a final editorial review is in process.
Because of the time needed to complete these reviews and with approval of the NRC PO,
submittal of the Preliminary HLW Chemistry Manual (IM 5709-106-705) has been extended
to August 8, 1997, To allow sufficient time for the NRC staff review of the report and to
accommodate work in task 5 (review of TWRS privatization contractor documents), submittal
of the final report, Final HLW Chemistry Manual (IM 5709-106-710), has been rescheduled
with a TBD date, with approval of the NRC PO.

CNWRA staff visited the DOE Regulatory Unit in Richland, Washington, to participate in
a training workshop on review of the SAP from the privatization contractor. The SAP,
received from LMAES, is being reviewed by CNWRA TWRS staff to provide the NRC staff
with questions on comments on the submittals. A preliminary list of comments has been sent
to the NRC.
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In the next period, the Preliminary HLW Chemistry Manual (IM 5709-106-705) will be
transmitted. The Review of LMAES Submittals and Input to the Development of Information
Needs (IM §709-105-730) will be delivered

Three Mile Island Unit 2 Independent Spent Fuel Storage Installation (TMI-2 ISFSI)

During the reporting period, CNWRA staff along with NRC management and staff visited
the INEEL ISFSI site to obtain firsthand information on the DOE collection and interpretation
of seismic data, various components of the TMI-2 fuel debris and dry storage system, and
the proposed facility and related equipment, and to discuss with the DOE various issues
relevant to review of the DOE SAR. During this period, a number of reports and publications
referenced in the SAR were acquired from both the DOE and other public sources.

Staff began a literature review to collect information on the TMI-2 fuel debris, core hardware
parts, and miscellaneous wastes to be transferred and stored at the proposed ISFS1. These
findings will be reported in TMI-2 Fuel Debris Characterization—Draft Letter Report
(IM 5711<001-710). Other literature investigation work was also initiated during this period
to identify the seismic issues relevant to siting of the TMI-2 storage facility at the ICPP. The
DOE reports and relevant information available in the open literature are being reviewed.
Results of this review will be reported in Seismic Investigation of Site—Draft Letter Report
(IM 5711-002-710).

Review of 10 CFR Part 72 regulations was started to assess whether its requirements can be
applied to the SAR and LA the storage of the TMI-2 spent fuel debris, or if amendments,
exemptions, or additions to 10 CFR Part 72 are necessary. These assessments will be
reported in Analysis of 10 CFR Part 72 Adequacy for Licensing Storage of TMI-2 Spent
Fuel—Draft Letter Report (IM 5711-003-710).

Staff began the initial safety review of the DOE SAR during this period. One of the
objectives for the initial safety review is to identify additional information from the DOE that
would be necessary to complete the safety review and prepare an SER. These additional
information needs will be documented in First Round Request for Additional
Information—Draft Letter Report (IM 5711-004-710).

In the next period, TMI-2 ISFSI staff plans to (i) develop a literature review on
characterization of TMI-2 fuel debris, (ii) pursue a literature review to identify seismic hazard
issues relevant to siting of TMI-2 ISFSI at INEEL, (iii) provide an analysis of 10 CFR Part
72 regulations, and (iv) conduct & technical review of TMI-2 ISFSI SAR.

MANAGEMENT ISSUES

None to report.

MAJOR PROBLEMS

None to report.



4 SUMMARY OF SCHEDULE CHANGES

Schedule changes for IMs are included in table 2. Deliverables completed in period 11 are provided
in table 3 and listed in the Executive Summary .

£ SUMMARY OF FINANCIAL STATUS

Table 4 summarizes the CNWRA financial status .n the context of authorized funds provided by the
NRC. Total commitments of the CNWRA are $105,238. The appendix lists planned and actual costs
to date, as well as variances hetween 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 FS JC, WSS JC, TWRS JC, and TMI-2 ISFS1 JC as well as for COPS and seven KTls. The
planned costs per period for the ITS JC reflect the CNWRA OPS, Revision 9 Change 3. Those for
the WSS JC and TWRS JC represent accommodations made in Revision 6 Change 2 and Revision

0 Change 2, respectively. Those costs per period for the TMI-2 JC refer 1o estimates presented in
Revision 0 Change 0.

Period 11 expenditures increased 11.6 percent from last period. Through period 11, the CNWRA
composite (all four JCs) was underspent by §159,870 or 2.0 percent; the CT JC was underspent by
$138,933 or 1.9 percent; the WSS JC was underspent by $40,315 or 68.0 percent; the TWRS JC was
overspent by $26,138 or 4.4 percent; and the TMI-2 ISFSI JC was underspent by $6,760 or 14.0
percent. With the exception of the WSS JC, the other three JCs evidenced a higher spending level
for period 11. During this period, expenditures in the CT JC rose by 10.0 percent over the previous
period—indicating higher spending, excluding COPS, in all KTIs except ARDES; disbursements in
the WSS JC decreased again to reflect only limited administrative-type charges; expenditures in the
TWRS JC rose from the previous period—indicating work on certain deliverables associated primarily
with subtask 1.6, and spending in the TMI-2 ISFSI JC stayed within authorized limits for work

assigned.

As shown in table |, the CNWRA has 43 core and | limited-term staff members. The CNWRA will
submit revised Staffing and Hiring Plans when FY98 budgets become better known. The available
pool of approved consultants and subcontractors remains at 45. Expenditures for consultants,
subcontractors, and SwRI labor in all JCs as a percentage of the CNWRA composite spending were
28.8 percent for period 11 in FY97. This increase in expenditures resulted primarily from payment
for consultants’ accumulated invoices. For consultants and subcontractors alone, this percentage was
22.5.

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

™D JC

The JC cumulative cost variance through period 11 was 1.9 percent. Expenditures in this JC
increased from the previous period in all but the ARDES KTI and COPS. Specific rationales for
over/underspending for COPS and each KTI1 follow.

The cost variance for COPS was —0.1 percent. The cost variance was ~0.8 percent for the
Management, Planning, and Computer Support Subtask (5708-158) and 2.6 percent for the QA
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Subtask (5708-159) Expenditures in the former subtask increased because of reallocation of certain
labor resources. Expenses in the latter subtask decreased substantively from the previous period
reflecting completion of QA audit activities.

The cost variance for the IA KTI during this period was 0.3 percent. Although spending during this
period increased over last period as a result of payments to subcontractors, it is anticipated costs will
track closely with the planned cost for the remainder of the FY.

The cost variance for the SDS KTl was 6.6 percent. Increased spending is anticipated in future
periods as consultant work continues on the analysis of the gravity data, PSHA investigations, and
fracture studies.

The cost variance for the ENFE KTI was 12.2 percent. Existing commitments not yei posted to this
account are minimal and do not significantly reduce the cost variance. There may be turther increases
to this variance caused by reduced availability of consultant and CNWRA staff time.

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

The cost variance for the TEF KTI was -1.5 percent. Although costs accelerated during this period,
spending is expected to remain on target during period 12.

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

The cost variance for the TSPAI KT was - 3.4 percent. This variance is comparable to that of the
previous period and reflects intense efforts on TPA Version 3.1 code development, testing, and
documentation. Spending is expected to remain at about the current level through the end of the FY .
The NRC staff and management were previously notified that additional funding would be needed to
complete work on TPA Version 3.1 code, however, these costs may not exceed available funds at
the JC level.

The cost variance for the ARDES KT was —3.3 percent. The cost variance reflects increased effort
on the borehole dilution study. The spending rate for this KTI is expected to decrease because staff
activities have been redirected to TPA Version 3.1 code testing.

The cost variance for the USFIC KTI was 7.7 percent. Adjustments for existing commitments not
yet posted to this account change this variance to 7.5 percent. This variance may increase in the
future with additional staff work on the ARDES and TSPAI KTls.

There is no further activity in the RT KT1. As of period 05, work has been deferred.

The cost variance for WSS was 68.0 percent. Spending during this reporting period was related
essentially to administrative tasks. For the next period, increased expenditures are expected due to
new tasking as part of the project. The variance should decrease in the last two periods when the
operations plan revision is completed and related work commences.

The cost variance for the TWRS project was ~4.4 percent. The variance reflects continued activities

in subtasks 1.2, 1.5, and 1.6 related to deliverables in these subtasks. The rate of spending is
expected to decrease in the next period because of the completion of the first deliverable in subtask
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| .6 (Preliminary HLW Chemistry Manual). The deferral of final reports in subtash
help to decrease the rate of spending to the end of FY9

§ 1.2 and 1.6 will

Fhe cost variance for the TMI-2 ISFSI project was 14 0 percent spending i1s expected to remain
target during period 12

on




Table 1. CNWRA Core Staff—Current Profile and Hiring Plan* (Period 11)

ADMINIS TRATION

H GARCIA. W PATRICK. ) RUSSELL, B SAGAR

CHEMICAL PROCESSING ENGNG

VIAIN

CODE ANALYSIS/DEVELOVMENT

R JANETZKE. R MARTIN

DOSE/RISK/HAZARD ANALYSIS

ELECTROCHEMISTRY

G CRAGNOLING

ENGINEERING
GEOLOGY /GEOLOGIC AL ENGNG

R CHEN, G OFOEGRU

ENVIRONMENTAL SCIENCES

P LaPLANTE

GEOCHEMISTRY/PHYS CHEM

W MURPHY, R PABALAG E PEARCY . ) PRIKRYL
D TURNER

GEOHYDROLOGY HY DROGEOLOGY

R FEDORS, R GREEN, § STOTHOFF | WINTERLE

GBROLOGY

L MeKAGUE. M MIKLAS

HYDROLOGIC TRANSPORT

A ARMSTRONG. G WITTMEYER

INFORMATION MANAGEMENT
SYSTEMS

R MARSHALL

MATERIAL SCIENCES

D DUNN N SRIDHAR

MINING ENGINEERING

§-M HSIUNG

NUCLEAR ENGINEERING

M JARZEMBA

OPERATIONAL HEALTH PHY SICS

| WELDY

PERFORMANCE ASSESSMENT

R BACA, § MOHANTY

QUALITY ASSURANCE

B MABRITO

RADIOISOTOPE GEOCHEMISTRY

D PICKETT

| ROCK MECHANICS, INCLUDING

CIVIL/STRUC. ENGR

M AHOLA A CHOWDHURY, A GHOSH

SOURCE-TERM/SPENT FUEL DEGRAD

P LICHTNER

STRUCTURAL GEOLOGY /SEISMO-
TECTONICS

D FERRILL. ) STAMATAKOS

SYSTEMS ENGINEERING

P MACKIN

t

VOLCANOLOGY/IGNEOUS

C CONNOR, M CONWAY?t B HILL

SEE STAFFING PLAN FOR DETAILS (Open posivons will not be filled m FY97 pending resolution of the FY98 hudget )

LIMITED TERM




Table 2. Swnmary of Schedule Changes (Period 11)

MILESTONE
NUMBER

DESCRIPTION

ORIGINAL
DATE

REVISED
DATE

RATIONALE FOR CHANGE

{

" E——
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|
|
|
]
|
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Report nowt recerved Revew will
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|
|
|
4

R e (T —
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+
|
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—

! iM

!
I —

M

Report

| etter

|
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|
!
|
4
!
!

j
|
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- .

S

Analysis Using SFISMO Module

Sencn My
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s e e ———

|
|
|

-

TPA code will haakiend
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date Wil he

deliverabie

et

me FYOR

lsspe Resoluton Status Report Including

Acceptance Criteria on Type | Faulis

Higher pr

work

Structural Influence of Faultmg on Magmatism

e ) EH— l.. e —————

]
|
i

1
i
|
|

L
4
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Ventilanon Effects on Reposstory —Journal Paper

|
|
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Specification of the Critical Group and Reference

Bwsphere — T NWRA Repont
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Table 2. Summary of Schedule Changes (Period 11) (cont’d)

Detadled Dilution Analysis Related to Exposure
Scenarwos Involving Water Wells—Letter Repont

C1-36 Data From the ESF—Journal Paper

Prehmmary HLW Chemustry Manual

5709-106-710

Final HLW Chemustry Manual
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Tabk 3. Deliverables (Period 11)

S708-561-750




Table 4. Financial Status (Period 11)

2.860,93¢

2,508 406

352 5%0

1,588,523

1,393 980

194 543

2,283,711

1,966 648

317.064

1,656,875

1,303,347

153,528

825.740

794 308

31,433

1,271,770

1,115,660

156,110

835,512

800,592

34,921

1,474,325

3,063,406

410,919

697 858

648,096

49762

1,383,145

1,114,261

268 884

RT

496 803

478,741

18,062

DWM COSTS

17,375,198

15,187 444

2,187.754

DWM AWARD FEE

0

0

0

DWM BASE FEE

0

563,021

(563,021)

TOTAL DWM

17,375,198

15,780 465

1,624,733

WSS COSTS

620,126

571,313

48 812

WSS AWARD FEE

0

0

0

WSS BASE FEE

0

26,011

(26.011)

TOTAL WSS

620,126

597,324

22,802

TWRS COSTS

703,706

623,979

79,727

TWRS AWARD FEE

40,997

0

40,997

TWRS BASE FEE

2782

24,216

3116

TOTAL TWRS

772,035

648 195

123,840

TMI-2 FUEL DEBRIS

144 241

41.39]

102,850

™12 AWARD FEE

8,430

0

8,430

TMI-2 BASE FEE

5,619

1,597

4,022

TOTAL T™I-2

158,290

42,989

115,302

6,800

TOTAL

18,925,649

Note: All authorized funds have been allocated.

18

17,038,973

1,886,676

105,238




APPENDIX A
Planned and Actual Costs,

and Cost Variances
Period 11, FY97
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