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SUMMARY MEETING NOTES OF RC BWIP HYDROLOGY REVIEW TEAM MEETING
NOVEMBER 6-7, 1986

Introduction

The NRC BWIP Hydrology Review Team was met on November 6-7, 1986, to prepare
for the upcoming BWIP Hydrology Data Review (December 2-5, 1986), to discuss
the strategy for hydrologic testing described in NRC's BWIP Site Technical
Position 1.1, and to discuss a review of Groundwater Travel Time Analysis for
the Reference Repository Location at the Hanford Site" (SD-BWI-TI-303) prepared
by Nuclear Waste Consultants, Inc. (C). These notes summarize the results
of the meeting.

Data Review

The Hydrology team proposed review teams for the upcoming BWIP Hydrology Data
Review as follows:

A. Monitoring Installations

Lead: Mike Galloway, Terra Therma Inc. (for NWC)
Members: Roy Williams, Williams and Associates (W&A)

Fred Marinelli, Terra Therma Inc. (for NWC)
Michael Weber, NRC

R. Geologic Information (Related to Hydrogeologic Models)

Lead: Roy Williams
Members: Paul Davis, Sandia National Laboratory (SNL)

Mark Logsdon, NWC
Michael Weber, NRC
Harold LeFevere, NRC

C. Hydraulic Head Data

Lead: Gerry Winter, &A
Members: Paul Davis, SNL

Mike Galloway, Terra Therma for NWC)
Adrian Brown, NWC
Neil Coleman, NRC
Dale Ralston, W&A
Harold LeFevere, RC
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D. Hydrogeologic Laboratory Testing Data (if available)

Lead: Adrian Brown, NWC
Members: Heil Coleman, NRC

Michael Weber, NRC
Gerry Winter, W&A

E. Hydraulic Testing Data

Lead: Dale Ralston, W&A
Members: Paul Davis, SNL

Fred Marinelli, Terra Therma (for NWC)
Adrian Brown, NWC
Harold LeFevere, NRC
Michael Weber, RC

F. Hydrochemistry Data

Lead: Mark Logsdon, NWC
Member: Neil Coleman, NRC

STP 1.1

The group concluded that STP 1.1 still provides a viable strategy for
hydrologic testing at the Hanford site, although t could be supplemented to
provide for characterization of effective porosity and resolution of other
significant aspects of site hydrogeology. The strategy s compatible
with both deterministic and deterministic-stochastic approaches to predict
groundwater travel times.

NWC's REVIEW OF SD-BWI-Tt-303

The group discussed the review performed by NWC of the document entitled
"Groundwater Travel Time Analysis for the Reference Repository Location at the
Hanford Site" (WI-SD-TI-303). Adrian Brown summarized NWC's review and the
technical details of NC's calculations of pre-waste emplacement groundwater
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travel times for the Hanford site.
positions:

The discussion resulted in the following

NWC (as stated in NWC's review of June 13, 1986)

It is unlikely that the
groundwater travel time
information.

Hanford site meets the 1000-year pre-emplacement
criterion based on an analysis using existing

NRC Staff

Available information s insufficient to determine whether the Hanford
site meets the 1000-year pre-emplacement groundwater travel time
criterion.

The NRC staff position is endorsed by Williams and Associates and Paul Davis
of the Sandia National Laboratory. NRC staff will request that NC respond to
comments made about the WC analysis as directed by the NRC staff. NWC's
response will identify the assumptions upon which their analysis is based, the
suporting data, and a discussion of the uncertainties associated with the
groundwater travel time calculations.

Approvals

For Nuclear Waste Consultants, Inc.:

For Williams and Associates, Inc.:

For the NRC staff:
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Mr. Mark J. Logsdon, Project Manager
Nuclear Waste Consultants
8341 So. Sangre de Cristo Road
Suite 6
Littleton, Colorado 80127

RE: BWIP

Dear Mr. Logsdon:

After detailed examination of your review of Groundwater Travel Time Analysis
for the Reference Repository Location at the Hanford Site' (SD-BWI-TI-303) and
our subsequent meeting with you on November.7, 1986, the NRC staff disagrees
with your position that the pre-waste emplacement groundwater travel time at
the Hanford site probably does not meet the 1000-year groundwater travel time
criterion based on your analysis using existing information. As summarized in
the enclosed memorandum to Paul Hildenbrand dated October 28, 1986 (Enclosure
I). and discussed in the November 7 meeting (see Enclosure 11), the NRC staff
considers that current uncertainties are too large to assign high levels of
confidence to any estimates of groundwater travel time at the Hanford site.
The staff's conclusion recognizes the large amount of uncertainty associated
with the hydrogeologic data base, conceptual groundwater flow models, and
groundwater travel time analyses for the Hanford site.

As agreed in the November 7 meeting, please provide the NRC with () a detailed
description of the assumptions you made in your calculation of groundwater
travel times for the Hanford site, (2) an assessment of the uncertainties
associated with your calculated groundwater travel times, and (3) an
evaluation of the sufficiency of the data base used for calculating groundwater
travel times in SD-BWI-TI-303 and your analysis. I request that you respond
to me in writing on or before December 19, 1986. This effort should require
no more than one staff week of effort. If you conclude that additional effort
is necessary to respond to this request, please contact me immediately to
discuss this matter further.

The action taken by this letter is considered to be within the scope of the
current contract NRC-02-85-009. This letter does not authorize changes to the
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cost or delivery of contracted services or products. Please contact me
immediately if you believe this letter would result in changes to cost or
delivery of contracted products.

Sincerely,

Jeffrey A. Pohle, Project Officer
Geotechnical Branch
Divison of Waste Management

Enclosures:
As Stated

cc: Mary Little. AC8
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January 15, 1907 009/2.3/NWC.002
RS.NMS.85.009
Communication No. 129

U.S. Nuclear Regulatory Commission
Division of Waste Management
Geotechnical Branch
MS-623-SS
Washington, DC 20555

Attention: Mr. Jeff Pohle, Project Officer
Technical Assistance n Hydrogeology - Project (RS-NMS-85-009)

Re: NWC Re-Review of Clifton's BWIP GTT Analysis

Dear Mr. Pohle:

This cover letter transmits to the NRC staff Nuclear Waste Consultant's (NWC)
Re-Review of "Groundwater Travel Time Analysis for the Refernce Repository
Location at the Hanford Site", by Peter Clifton (SD-BWI-TI-303). The original
copy of te review is being transmitted to the NRC Project Officer by Federal
Express; the additional required copies will be transmitted by regular mail.

The initial NWC review of Clifton's paper was submitted on June 13, 1986 as
NWC Comunication No. 65, in response to written direction from the NRC Project
Officer (Letter from J. Pohle (NRC) to M. Logsdon (NWC), dated May 5, 1986).
The conclusions of the original NC review were considered by the NRC staff,
and their response is contained in an internal staff memorandum dated October
28, 1986 (Memorandum from M. Weber and N. Coleman (WMGT) to P. Hildenbrand
(WMRP), dated October 28, 1936). The Weber/Coleman memorandum states that
'... it is premature to place any significant amount of credibility in current
estimates of groundwater travel time at Hanford, including those prepared by
DOE and NWC. As a result of this memorandum, on November 7, 1986, management
of the Division of Waste Management (DWM) requested that Mr. Adrian Brown,
President and Technical Director of NWC, make a presentation explaining the
findings of the original review. Mr. Brown made his presentation in the DWM
offices, Willste Building, Silver Spring, Maryland, on November 8, 1986.

The attached report has been prepared at the request of the NRC Staff (Letter
from J. Pohle (NRC) to M. Logsdon (NWC), dated November 25, 1986), and
constitutes NWC's written response to the criticisms set out in the NRC's
internal memorandum. The present report reevaluates the finding of the
original WC review that ...there is a low probability that GWTT will exceed
1,000 years..." at the Hanford site. In particular, the re-review addresses
the NRC Staff's direction that (1) assumptions made in the NWC evaluation be
documented and their impact on the result be evaluated; (2) an assessment be
made of the uncertainties associated with the NWC-computed groundwater travel
time; and (3) an evaluation be made of the sufficiency of the database used
for calculating groundwater travel times in both the NWC and Rockwell reports.
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Because of the sensitivity of the NRC concerns, NWC designated tne re-review
as an NWC QA-Level report, per the terms of our project-specific quality
assurance plan. The document has received detailed review by five reviewers
(including completem, independent assessment of all mathematics by wo
different reviewers from two different organizations) and has also receives
additional peer review of te body of the text by key members of all three
subcontractor organizations.

Nuclear Waste Consultants considers that the attached report responds fully to
the written direction of the NRC Project Officer and that, n addition, it
responds fully the criticisms raised in the NRC internal memorandum. Based on
the very extensive reevaluation, NWC restates the conclusion of its review of
"Groundwater Travel Time Analysis for the Refernce Repository Location at the
Hanford Site", by Peter Clifton (SD-BWITI-303) as follows:

Based on the review results, the reviewers consider that there is
a significant likelihood that the BWIP site will fail the
1,000-year travel time rule as currently interpreted in the NRC's
draft technical position. This is directly contradictory to the
Rockwell evaluation.

If you have any questions concerning this letter or the attached report,
please contact me immediately.

Respectfully submitted,
NUCLEAR WASTE CONSULTANTS, INC.

Mark J. Logsdon, Project Manager

Att: Re-Review of Clifton's Groundwater Travel Time Evaluation

cc: US NRC - Director, NMSS (ATTN: PS8)
DWM (ATTN: Division Director) - 2
Mary Little, Contract Administrator
WMGT (ATTN: Branch Chief)

L. Davis, WWL
J. Minier, DBS
M. Galloway, TTI

Nuclear Waste Consultants, Inc.
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re-evaluate the NWC analysis. The original review is included for reference
as Appendix A

Nuclear Waste Consultants, Inc
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rul e as currently interpreted in the NRC's draft technical position. This is

directly contradictory to the Rockwell evaluation.

Nuclear Waste Consultants, Inc
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These four simplifications were made to allow a simple check of the Clifton

analysis. Accordingly they are not considered to be assumptions, in the sense

that there is any implication that they involve an act of faith. However the

reviewers consider that an analysis performed using these simplifications will

be conservative (i.e. will produce longer GWTTs) when compared to a more

detailed and exact evaluation which does not make these simplifications, for

Nuclear Waste Consultants, Inc
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Figure 1 - Distributions of Flow Top Transmissivities

TRANSMISSIVITY
ALL KNOWN GRANDE RONDE VALUES
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Table 2 - Statistics of Grande Ronde Flow Top Transmissivities
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Figure 2 - Relationship between Porosity and Hydraulic Conductivity
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2. the mean effective porosity of the formation along the path of

fastest groundwater travel could be demonstrated to be n excess of

about 0.07%

This value is:

1. exceeded by a factor of eight by Clifton's effective porosity, which

explains hs confidence that the standard will be met;

2. is about four times greater tnan the only test value, which explains

why NWC considered that the site would appear to be likely to fail

based on te present information; and

3. is slighly less than the geometric mean of the Clifton porosity

range, which suggests that the site would marginally meet the

regulatory standard under the assumptions that Clifton's range is

reasonable, and that a log-normal distribution of the effective

porosity is also reasonable.

4. is about the same as the expected value for fractured granites of

similar hydraulic conductivity.

It seems possible that additional testing of the repository area could indeed

result in new data that would result in the mean effective porosity ultimately

exceeding 0.07%. In order for the new data to provide that increase from the

existing value, 90% or more of the values would have to exceed the present

value, and 50% or more would have to exceed 0.07%. Based on what is known of

Nuclear Waste Consultants, Inc
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5.0 REFERENCES
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APPENDIX A - TEXT OF ORIGINAL NWC REVIEW OF CLIFTON'S PAPER

Nuclear Waste Consultants Inc
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At
t t ent i on: Mr. Jef f Poh le, Pr oject Of ficer

echnical Assistance n Hydrogeology - Project (RS-NMS-85-009)

Re: Review of 'Groundwater Travel Time Analysis for the Reference Repository
Location at the Hanford Site', SD-BWI-TI-303
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1.0 INTRODUCTION
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4.0 GENERAL COMMENTS ON REPORT
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5.0 DETAILED COMMENTS
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6.0 SUMMARY AND RECOMMENDATIONS
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APPENDIX B - CORRESPONDENCE AND DIRECTION FROM NRC
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