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COMMENT RESOLUTION WITH WEST VALLEY DEMONSTRATION PROJECT

Introduction

This report presents the conclusions drawn from the comment resolution meeting held at West Valley on
February 14-17, 1995, among DOE (and their contractors), NRC, and CNWRA. The meeting addressed
outstanding NRC/CNWRA comments on the Vitrification Safety Analysis Report, WVNS SAR-003, Draft
D. The areas primarily addressed issues related to Seismic Analyses, Heating, Ventilation and Air
Conditioning, Criticality and Safety Classification System. The comments identified in this report follow
the same numbering scheme adapted in the letter transmitted to DOE, via the letter, G. Comfort to T.J.
Rowland, Request for Additional Information (RAI) to Support NRC's Review of WVDP's
WVNS-SAR-003, dated January, 1995.

The resolution and the discussion in this report will be incorporated in a final form into the Safety
Evaluation Report on WVNS SAR-003, now under preparation.

Seismic Analyses

Background:

Comment resolution related to the seismic analyses for the West Valley Demonstration Project (WVDP)
is based on clarification of a number of issues. The first is a definition of the design basis events. For
this site, the critical design basis events are the Design Basis Earthquake (DBE) and the Design Basis
Tornado (DBT).

WVDP has preformed a comprehensive evaluation of the ground motion hazard for the site (Dames &
Moore, 1995). Results of this analysis were compared to EPRI and LLNL analyses for the Ginna Nuclear
Power Plant, within 100 km of the site, and the original hazards curves (Dames & Moore, 1983) used
in this design of the facility. The values used in the design were determined to be conservative with
respect to the probabilistic risk assessment.

The second issue is the determination of the characteristic damping values to be used for the soil in the
design and subsequent analysis of the facility. A soil-structure interaction analysis was performed based
on the physical characteristics of the site and the measured soil characteristics. This analysis accounts for
both the strain-dependent hysteritic soil damping and radiational damping. Radiational damping is related
to radiation of energy from the structure into the surrounding soil which acts as an energy sink. The
analysis indicated that the composite damping (soil and structure) used in original analysis was acceptable.

The final major seismic issue concerns the procedures used to develop the margin of safety for the various
components of the system. For those components considered to be part of the confinement system, a
minimum margin of safety of 2.0 was required. The ultimate capability of the component was first
compared to the original design based Regulatory Guide (RG) 1.60 spectrum with a 0.lOg pga. If the
margin of safety was below 2.0, account was taken of conservatism associated with factors including the
updated hazard assessment, the shape of the uniform probability spectrum with respect to the RG 1.60
spectrum, the operational life of the facility when compared to a 40-year life for a nuclear power plant,
and non-linear responses. In all cases, using one or more of these factors to develop a more realistic
analysis, it was possible to ensure a margin of safety greater than or equal to 2.0.
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The development of the margin of safety leads to a discussion of the Beyond Design Basis Earthquake
(BDBE). In this analysis the level of the BDBE is equal to the margin of safety times the peak
acceleration used to develop the margin of safety. The annual probability of exceedance for the BDBE
is obtained from the appropriate hazard probability curve. Under no circumstances (including BDBE) do
on-site or off-site radiation exposures exceed WVDP evaluation guidlines.

Comment 1:

Resolution 1:

Comment 2:

Resolution 2:

Comment 3:

Resolution 3:

Please provide information for the basis of probabilities of exceedance chosen for the
DBE and BDBE. The response to comment 9.0-079 indicates that text has been added to
Section C. 9.6 to give the annual probability of exceedance for a variety of events. These
events include JE-06for the DBT, IE-03for the DBE, and 5E-04 to IE-06for the BDBE,
however, the basis for selection of these numbers has no reference (e.g., a DOE
requirement).

West Valley Nuclear Services, Inc. (WVNS) is using two documents that establish the
annual probability of exceedance for DBEs. These are; UCRL 15910, "Design and
Evaluation Guidelines for DOE Facilities Subjected to Natural Phenomena Hazards," with
an earthquake annual probability of 1E-03, and DOE-STD-1020, "National Phenomena
Hazards Design" and "Evaluation Criteria for DOE Facilities (Draft)," with an
earthquake annual probability of 5E-04. The DBEs in general conform to the definition
of Operations Based Earthquakes (OBE) for nuclear reactor designs. The BDBEs are
consistent with the definition of a Safe Shutdown Earthquake for reactor designs and have
an annual probability in the range of 1E-06. DOE has also developed probability
exceedance curves for the West Valley site, both for 40-year and 3-year return periods.

The basis for selection of the BDBE event appears to be the level that equipment can
withstand based on analysis results rather than a prescribed value. Although the
discussion of the probability of exceedance for the BDBE is adequate, how does this
relate to the margin of safety associated with the various pieces of equipment subjected
to seismic event?

The BDBE evaluation was developed as a defense-in-depth issue. As a result, the total
capacity of each component was calculated and a margin with respect to seismic load, the
worst-case design basis event, was determined. WVNS clarified that all margins of safety
were calculated assuming the non-seismic loads remained unchanged, and the margins
were strictly used for the purpose of determining what additional seismic load bearing
capacity existed. It was also determined that the equation and text used in determining
margins were inconsistent in several places. These will be rectified.

Based upon review of the Technical Support Documents for WVNS-SAR-(01, it appears
that a probabilistic seismic analysis of the site has been performed. A preliminary review
indicates that the results are based on accepted engineering practices. To complement this
evaluation, please provide some comparison of these results to independent results for
Ginna, Fitzpatrick, and Nine Mile Point Nuclear power plants. It is important to note that
the WVDP site is closer to a fault than any of these facilities.

Following the comments by both NRC and DOE-EH-1 1 on the earlier versions of the
seismic analyses, WVNS conducted extensive studies to evaluate regional seismicity.
They provided information at Ginna and the WVDP site based on two detailed studies
by EPRI and LLNL. It was concluded that the earthquake hazard at West Valley is
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similar to Ginna (Bedrock). From the revised evaluation and using current guidance in
DOE Standards 1020 and 1024, the evaluation basis earthquake is 0.078g, which is less
than that which was used in the design of the facility (0. ig).

Comment 4:

Resolution 4:

Comment 5:

Resolution 5:

Comment 6:

Resoluti . 6:

Comment 7:

Resolution 7:

Based upon the response to comment 9.0-022, the annual probability of exceedance of
the 0.lg ground acceleration is S.OE-4. Is the basis for this value the mean or 0.50
fractile curve given in Figure A.3.6-E-3, or some other source? Care should be taken to
ensure that all values are based on one source or that differences are explicitly
addressed.

WVNS computed the mean peak ground acceleration from analyses based on the median
peak ground accelerations obtained from the EPRI and LLNL studies. WVDP site mean
ground motion at 5E-04/year was obtained using DOE-STD-1024, Guideline for Use of
Probabilistic Seismic Hazard Curves at DOE Sites. Additional clarification in this area
is expected as part of the support material to the minutes of the meeting to be prepared
by WVNS. Initial calculation of the margin of safety was based on the probability of
exceedance curves developed by Dames & Moore in 1983. If this margin of safety is less
than 2.0, updated curves will be used and account will be taken for other conservative
analysis procedures.

Is the actual peak ground acceleration value used in the analysis of the vitrification
facility based on the probability of exceedance addressed in Question I and the hazard
curve addressed in Question 4?

The peak ground acceleration value used in the design analysis was more conservative
(i.e., 0. lg) than what was obtained by using DOE-1024. See Comments 1 and 4.

Comments 9.0-022 and 9.0-079 discuss the basis of DBE level and annualfrequency of
occurrence. It would be expeaed that comparable horizontal and vertical accelerations
would be used for the east coast region of the United States based on the vertical uplift.
The 2/3 horizontal value used for vertical acceleration seems to be based on horizontal
slip for the west coast region of the United States.

Based on information provided by WVNS in TR-102293 and published papers, the
characteristics of east coast earthquake motion have been clarified. Documentation
indicated that, away from the fault, use of a 2/3-value for the vertical component is
appropriate.

Development of elevated response spectra for components in the vitrification facility
reviewed to date have been based on a lumped mass model with what is considered a
high value for soil damping. Please provide documentation for the latest soil/structure
analysis, if it has been completed.

WVNS presented an additional 3-dimensional analysis using the industry accepted SASSI
computer code. An independent verification analysis was also performed by Dames &
Moore to check the reasonableness of input parameters. The original lumped mass model
analysis and the two new evaluations produced comparable results. There was much
conservatism in the earlier analysis. The SASSI analysis utilized measured soil properties
to develop hysteritic and radiational soil damping parameters in excess of what was used
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in the lumped mass model. The supporting material provided at the meeting resolves this
issue.

Comment 8:

Resolution 8:

Comment 9:

Resolution 9:

Margin of Safety' as defined in the text and explained in response to comment 5.0-036
is still inconsistent. The text does not accurately portray the intent described in the
equation. Also, it seems that margin of safety assessments have not been completed for
some equipment. Please be prepared to provide a sampling of margin calculations for
some key equipment.

The "Margin of Safety" issue was clarified by revising the definition to be consistent in
the SAR. Also, realistic input forcing functions were used to evaluate different
components at various elevations and locations within the Vitrification Facility.
Calculations were presented to demonstrate that all components in the confinement design
had margins of safety in excess of 2xDBE.

If a reanalysis has been done on the seismic joint, please provide such documentation.

The revised seismic evaluation presented by the WVNS contractors indicates that there
is sufficient displacement margin at the joint between the two major buildings that form
part of the Vitrification Facility.

HYAC

Comment 1: Please discuss the survivability of the HVAC in-cell pre-filters under various scenarios
(e.g., water capacity when loaded with condensing steam associated with certain failure
scenarios, etc.). Please discuss the conditions under which the creditfor decontamination
factor (DF) of the filter is used. Table C.8.2.1-1 shows a DF which seems to include
credit taken for the in-cell HEPA despite text in section C. 9.4.7 which says no credit is
taken since the filter cannot be easily DOP tested. However, it seems if credit is not taken
for this filter, Part 20 limits may be exceeded.

Resolution 1: A significantly improved review of the HVAC system was provided at the meeting. The
confusion was a result of not identifying clearly what parts of the SAR addressed
operational requirements for the system and what parts were considered for accident
conditions. From an operational point of view, there are three zones within the
Vitrification Facility such that cascading negative pressures are maintained at all times,
with the Vitrification Cell being the most negative. There is sufficient redundancy in flow
pathways and exhaust systems, availability of standby power, and two levels of HEPA
filtration. The inlet air is also filtered via HEPA filters. There are three HEPA filters in
each bank. The DF requirement for the plant only needs two. Only one of the HEPA
filters cannot be DOP tested in situ, because of worker exposure problems. However, the
others can be DOP tested.

In the case of accidents, section C.9.4.7 of the SAR states that credit for the HEPA
filters is not taken. In other words, for accident analyses, a free pathway is assumed for
the release to the environment. The calculated releases at the site boundary are below the
permissibles. The main reason for the limited release is that the inventory at any given
time in the Vitrification Facility is small, so releases are limited.
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Comment 2:

Resolution 2:

Comment 3:

Resolution 3:

Comment 4:

Resolution 4:

Criticality

Comment 1:

Resolution 1:

The HVAC Ventilation zones, including the Tunnel Air Ventilation, is confusing as
currently discussed. Please clarify.

Detailed descriptions of the Ventilation Zones with the flow drawings were presented.
The material is expected to be part of the minutes of the meeting.

Please provide a clear delineation of circumstances under which the HVAC is relied upon
for meeting release requirements, to distinguish such from those under which HVAC
functional survivability is not required. It is not clear that there is redundant capacity
available for ensuring the negative pressure within the Vitrification Cell for a DBE.

Refer to discussion under Comment 1. For a DBE there is spare capacity in the HVAC
system. There are primary and secondary filter systems, all of which are expected to
survive a DBE. Only under accident conditions (beyond DBE) is no credit taken for the
filter system or the rest of the HVAC system.

Please provide the reference: Elder, J. C., et al. January 1986, A Guide to Radiological
Accident Considerations for Siting and Design of DOE Non-Reactor Nuclear Facilities,
LA-10294-MS.

The reference was provided to the NRC/CNWRA staff before the meeting.

Concentration seems to be the only control parameterfor criticality safety throughout the
processes. Rationale should be provided in a comprehensive analysis to explain why no
mechanisms for locally increasing concentrations offissile materials are considered. To
date, the subject references have made seemingly subjective statements. Discussion of the
interaction of any compounds (such as the titanium-coated resin) or process
equipment/steps which may reduce the homogeneity offissile material concentrations in
the solutions should have been evaluated in such a reference. If no controls are
considered necessary to maintainfavorable concentrations, adequate engineering analyses
must show that concentrations offissile materials is an unlikely event.

The vitrification process is a batch operation. At any given time the inventory is limited.
The question is one of the potential for radionuclides to concentrate in any given batch.
Studies performed to date after sludge wash and earlier sludge evaluations indicate a
fairly uniform composition in the extracted samples. Also, in the pumping of the sludge,
there is a mixing process involved. The chemical characteristics of the process batch are
controlled by checking composition in the slurry feed and the finished glass product.
Some pH controls are exercised in the tanks. The results of mixing the THOREX and
PUREX wastes with the ion-exchange columns containing titanium-coated zeolite do not
appear to affect the homogeneity of the batch material. WVNS is expected to provide
descriptions and data from past studies about the homogeneity of these materials.

Other Discussion Points

The Vitrification Facility has been classified as a Hazard Level 2 facililty under a DOE classification
system. However, this has apparently no relationship to the type of design or operational requirements
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needed for the facility. Safety classification is not explicitly found in any DOE document. Applicable
DOE documents are 5480.23 (SARs) and Related Standards, and 6430.1A. WVNS uses what is called
a Graded Definition, which considers a set of minimum standards and QA requirements based on potential
for both off-site and on-site consequences. The philosophy of the safety approach is confinement, and the
Vitrification Cell is the only critical component in this regard.

It should be noted that the NRC/CNWRA team identified over 170 comments on Revision C of SAR-003.
WVNS has, as a result of the activities of the Joint Technical Review Group which included
NRC/CNWRA participation, modified and addressed many of the issues in the final version of SAR-003
(Revision D). In developing the SER, the CNWRA does not envision any major technical issues or
concerns to be brought forth. However, there may be discussion in the SER on issues relating to clarity
and consistency in the use of various criteria within SAR-003, Revision D.
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