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Lo SUMMARY OF TECHNICAL MEETING ON DOE/SRP
WM DOCKET COETRUIRATORY SHAFT FACILITY
CENTER MAY 5-7. 1987

87 MAY 13 P4:03 EACKGROUND

A technical meeting was held in Houston, Texas on May 5-7, 1987, to
discuss aspects of DOE/Salt Repository Project Exploratory Shaft (ESF)
Design. The 1ist of attendees is provided as Attachment 1.

The meeting followed the sequence of agenda topics with agreed
to adjustments to the schedule and placement of caucus/discussion
~ sessfons. The objectives and agenda given in Attachment 2 were developed
and agreed to jointly by DOE, NRC, and the State of Texas (hereafter
referred to as State). The DOE and NRC viewgraphs used during the
presentations are included as Attachment 3.

During the discussion portions of the meeting, NRC and the State
presented preliminary observations and questions for which DOE then
provided verbal responses. A summary of these observations prepared by
NRC, the State of Texas, and responses prepared by DOE is given below

U organized by the agenda topics. Following this are agreements and action
{tems.

SUMMARY OBSERVATIONS
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NRC considers that the meeting objectives have been satisfied, in
particular: overview of the Title I ESF Design and Title II status;

presentation of selected Title IT topics; identification of subsequent
WM Recogd File WM Project
A

Docket No. -

wsoaqy W H I =

M ribution: X '

/éﬂ? X’L‘L:ba 3 N=0nN inehdn
S0

Hand Carvied 4o the Dee 51387 by Iohnson-no Cower B e to Wit 623,55 -




(% —/

2
particular: overview of the Title I ESF Design and Title II status;
presentation of selected Title II topics; fdentification of subsequent
meeting fssues; presentation and discussion of NRC and State observations
on information presented; and agreements on follow-up actfons. HNRC also
recognizes the considerable benefits derived from this meeting, and
encourages DOE to accelerate the release of documents listed below such
that meetings addressing specific topics identified below can be planned.
NRC also presented an overview of NRC ESF issues and comments raised

during past NRC-DOE interactions. NRC 1s concerned that the full context
of earlier interaction concerns may not have been recognized during some
DOE presentations.

The State found the ESF Design Meeting to be very informative and
productive. The meeting accomplished 1ts objectives. However, any
sflence on the part of the State regarding information presented 1s not
to be considered as agreement with the information. The State viewed
this meeting as one for disseminating information. Because of the lack
of the timely reception of pertinent documents and information pertaining
to the meeting, the State only acknowledges the information presented but
has no basis to concur with any of the information.

One general overall concern of the State fs the faflure of the
Department of Energy to be extremely conservative at this stage of the
design process given the fact that there is no site specific data. The

State 1s concerned that assumptions made, especially in the conceptual



-

3
area, are beyond bounds that could be reasonably determined based on
existing information.

DOE shares the NRC and State view that the meeting successfully
achieved 1ts predetermined purpose and objectives and that an informative
and valuable exchange of information took place. DOE looks forward to
mafntaining a dialogue with the NRC and State as the necessairly
evolutionary ESF design process progresses. DOE believes that it is the
responsibility of all parties to share relevant information of mutual
interest.

With regard to the general overall observations of the State, DOE
does not share the State view that the ESF design is not adequately
conservative given the absence of site specific data. DOE beljeves that
it has demonsrated through the course of the meeting presentation and
referenced documentation that the developing ESF design has reasonably
and conservatively taken into account known and anticipated site
conditions and has otherwise provided a sufficient measure of flexibility
to accommodate any necessary design changes. DOE believes it {s
fmportant to note that, ESF design will not be approved for construction
until site-specific design data becomes available and the design is

verified.

Overview of ESF Objectives and Schedules

1. Purpose of Exploratory Shaft Facility (ESF)

DOE presented an overview of the ESF objectives and the design
schedule. In that presentation it was stated that the purpose of the ESF

is to provide access to the repository horizon to permit in situ testing.
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The NRC staff made an observation that the ESF is not just an access from
the surface to the repository horizon of interest; {t should be designed
and constructed to gather data to characterize the repository site and
validate its design during and after the construction of the ESF.
Furthermore, the ESF construction schedule should allow geologic mapping
of the shaft walls, and collection of other information including
geological, geochemical, hydrogeological, geomechanical data, and post-
é1osure seal data.

The State views the ESF shafts as geotechnical tools, not used
solely as access to the testing horfzon. There should be coordination
between the testing and the construction of the shaft. The State feels
that testing of the shaft {s critical and all possible allowances should
be made to accommodate the testing of the shaft during construction. The
State §s also concgrned with the validity of the data obtained from the
frozen shaft wall. How will DOE take into account the differences
between the frozen strata and the natural state of the strata?

The DOE responded by stating that they recognize the ESF function is
to collect site characterization data as well as design validation data,
and that the 1ist in the presentation is only a partial one and pertains
only to the ESF design in order to stay within the meeting objectives as
stated in the meeting Agenda. Additionally, DOE stated that there are
adequate provisions in the project plans to accommodate geological
mapping and collection of data necessary for pre-construction design
verification along with provisions to validate the design. DOE stated
that this should be addressed in a meeting with NRC on the subject of in

sity testing tentatively being planned for September, 1987.
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While NRC recognizes that ESF design objectives do include meeting
NRC regulatory requirements, NRC recommends that future Title II design
phases, particularly the final Title II design report address more
explicitly what is required to address these regulatory requirements as
well as specific concerns related to those requirements that have been
fdentified by NRC during past interactions wdtﬁ the DOE.
2. Need for NRC Consultation in Design Development

During the discussion of the logic diagram which DOE presented for
the development steps of ESF Title II Design, DOE indicated that current
schedules call for the 60% design review to be completed by late August,
1987, the 90% design review by December, 1987, and the A/E final design
by early March, 1988. While the NRC considers that this inftial overview
meeting was an important and successful first step in mutual under-
standing of DOE's current program and major NRC concerns, the ambitious
DOE schedule identified does not appear to allow for additional
substantive and timely consultatfon with NRC before the completion of
Title II design since the supporting documents are not yet available for
NRC review. NRC requested that their future consultations be through:
(1) continuing to observe the DOE 60% and 90% design reviews,

(2) review of the following documents which have not yet been released to
NRC:

(1) Shaft Design Guide

(2) Detafled Design Criteria

(3) Synthetic Data Base



(4) Safety Bases for Desfgn Evaluation of the ESF

(5) Requirements Document

(6) Underground Test Plan

(7) ES Flexibility Study

(8) Testing Interface Specification, and
(3) future technical meetings addressing specific concerns related to

the following topics 1isted in the order of priority:

(1) Safety basis for design evaluation of the ESF

(2) Shaft Design Guide (i.e., shaft design methodology)

(3) Post closure seals

(4) Surface-based testiﬁg needed for ESF design

(5) In situ testing in shaft and at depth

NRC requests that DOE expedite the transmittal of the documents
1isted above to NRC Headquarters and consider the meeting topics above in
planning future meetings with NRC.

DOE recognizes NRC's concern with the need for timely receipt of
documents and scheduling meetings of technical interest to NRC.

DOE/SRPO will prepare a timely response to NRC's requests of
transmittal of the documents and scheduling of technical meetings 1isted
above. Additionally, DOE/SRPO has made all of the above mentioned
documents available to NRC's Onsite Representative Office in Columbus,
Ohio.

The State observed that there needs to be improvement in the way
that the State interacts in the review process. The State feels it

should be more involved fn the design process.
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DOE recognizes the State's concern with interactions in the review
process and welcomes any suggestions for improvement in interactions
between DOE and the State.

Iteration loops in the design process must be recognized to extend
back to the conceptual and Title I désigns i1f necessary to adequately
incorporate site specific data. The State requested the complete figure
on the design process and schedule that was not presented in the meeting.

DOE/SRPO recognizes that the ESF design process consists of
{terative loops which channels, among other input, review'connents,
criteria changes and site specific data back into the design process to
assure a final design adequate for ESF construction. DOE presented a
basic schedule for the design process in the interest of complying to
agreed upon meeting objectives, but will respond to the State's request
for a more complete figure on the ESF design process and schedule.

The State observed that DOE should recognize the different roles of
the State statutory and regulatory agencies in the design process and
that both should be included.

Matters of State Statutory compliance are being addressed as part of
the SRPO Statutory Compliance Plan and {s considered by DOE/SRPO to be
outside the scope of this meeting.

Current ESF/Repository Physical Interface

3. Current ESF/Repository Interface

DOE-presented their current ESF/repository physical interface which
shows, (on the basis of the present conceptual design of the repository),

the two exploratory shafts will eventually become part of the repository.
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This presentation also explained SRP's approach to the control of the
ESF/Repository design interfaces. The NRC asked DOE what components of
the two exploratory shafts will be integrated into the repository and
whether any of the ESF components will eventually be left in place as
part of the post closure/decommissioning seals. DOE responded that four
components in the ESF are classified as permanent structures. These are:
(1) shaft liner,
(2) operational seals, (3) underground openings, and (4) ground support.
DOE stated permanent structures are those with a 100 year maintainable
destign 1ife. It is DOE's current intention that none of these components
will become part of the postclosure seals. Further, the ESF design will
not preclude the ability to install postclosure seals. The NRC staff
requested the post closure seals be the subject of a future meeting.

The State expressed concern regarding the interface of the ESF with
the repository. Are there any criteria developed at this time that
determine whether or not the ESF will be incorporated into the
repository? If so, the State requests this information.

The DOE criteria is based on the Mission Plan objective which states
that the DOE intends to use the exploratory shafts during the
constructioﬁ of the repository and {s evaluating the most cost effective
use of the shafts in the operating repository.

A major concern of the State are the plans, or the lack of plans,
for what will happen to the ESF after constrpétion and testin?. The
State observed there are three scenarios dealing with this issue: (1) if
the ESF is constructed but a repository is not built; (2) if the ESF is

constructed but is found to be unsuitable for incorporation into the
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repository; and (3) 1f the ESF and the repository are both built and
interconnected. DOE seems to be-assuming that there will be no
difference in the decommissioning of the ESF under‘these scenarfos. The
NWPA indicates that DOE should assume both that the ESF will be
incorporated into the repository and will not be incorporated into the
repository. So far, the State has seen only the assumption that the ESF
will be incorporated into the repository. The State is concerned with
groqnduater protection and general environmental impacts if the ESF is
not incorporated into the repository and not adequately decommissioned.
The State is also concerned with who has the responsibility for
decommissioning the ESF if it is not incorporated into the repository.

Appendix E to DOE, OGR Generic Requirements for a Mined Geolegic
Disposal System, requires that ESF decommissioning and closure shall be
planned for two scenarios: (1) the site is chosen for repository develop-
ment, and (2) the site is not chosen for repository development. Item
(1) encompasses: both incorporation and non-incorporation of the ESF into
the repository. This same requirements document also rgquireS'the
protection of groundwater from ESF activities. Sébﬂ's ESF program is
proceeding in a manner to comply with these requirements.

The State requested clarification of the purpose and intent of the
Shaft C location in the repository relative to the use of the ESF shafts.

The Mission Plan requires that the ESF shaft openings support
repository construction as required and that any use beyond this point
will be determined. Currently the SCP-CDR {dentifies the potential use
of the ESF shafts for emplacement intake ventilation shafts in the
repository. This assumption will be evaluated during the repository



10
Advanced Conceptual Design (ACD). If it is determined that a fifth
repository shaft (Shaft C) {is required, the future usuage or
decommissianing of the ESF shafts will be evaluated.

The State §s concerned with the flexibility of the ESF design. For
example, {f the local dip u% the beds at the testing level {s different
than expected, are there contingency plans to deal with this.

The present layoqt is primarily a design preference. There is
sufficient flexibility in the design to accommodate any localized
varfations,

Organizational Overview of Interface Control

The State observed that there is a lack of State involvement in the
interface activities and decisions. The State feels it should be
iavolved 1n these activities, such as the ICWG. The State should be
involved from the baseline control process and be able to track these
{ssues through the requirements documents interfaces, shaft design guide
and ESF design reviews as well as monthly management reviews and
technical communications.

DOE considers these concerns outside the objectives of this meeting
and should be discussed in a future meeting with appropriate SRPO
representatives. The State should request SRPO upper management schedule
a meeting to resolve these concerns. |

Overview of Title I ESF Design/Status of ESF Title II Design

An overview of the Title 1 ESF Design was presented by DOE. The

design basis including data base, design criteria, quality assurance, and

procedures were described. The technical aspects of shaft freezing,
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shaft excavation, shaft 1ining, and operational seals were included in
the presentation.
The status of ESF Title II Design was also presented by DOE which
included 2 Jescription of Appendix E of the Eeneric Requirements and the
Requirements Document. The presentation included current design trends

1n'hoist1ng, underground layout, testing, and shaft lining.

4. Preferential Flowpaths Resulting from Exploratory Shaft Construction

NRC expressed concern about the possibility that preferential
flowpaths might develop as a result of ESF construction. This point was
expressed in the NRC {ntroductory meeting presentation as one of two
broad concerns expressed during earlier NRC-DOE {nteractions, notably the
ESF-related letter exchange as well as the EA review comments. The
concern about the development of preferential flow paths was repeated
following the DOE Title I design presentation, because the KRC concern
had not been addressed during the DOE presentation. The concern was
further elaborated by NRC, particularly with respect to licensing
requiréments, because preferential flowpaths may impact waste containment
and waste 1solation performance requirements. Examples of potential |
flowpaths includes freeze holes, damaged ground around shafts, and
ground-shaft 1iner interfaces. MNRC stressed the concern that the impacts
of exploratory shafts on preclosure operations and post-closure isolation
need to be evaluated during ESF design. KRC cited specific {tems with
potential post closure performance impacts such as: freeze hole

decommissioning, shaft liner components left in place permanently, and
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perm;nent changes in hydraulic conductivity of rock induced by freezing
and thawing. |

DOE's current position concerning these issues 1s that the
exploratory shaft liner and the ground affected by freezing are not
relevant to "important to safety® or long-term waste isolation.
Currently, no post closure seals are planned to be located in the
Ogallala/Dockum aquifer system.
Design Process

DOE stated that similar mining projects were used as a‘basis for
engineering judgments relative to the design of the ESF. The State feels
that since a project of this type has no precedent, the judgments made in
the design are of concern. The State requested the information used from
these similar wmining projects. The State feels that there is no
reasonable precedent for an actual watertight liner and dry shaft and
that the DOE assumption that this can be accomplished is faulty. The
State feels that DOE should have contingency plans, such as water
management plans, to deal with the possibility of significant water
inflows.

The DOE résponded that the ESF shafts are being designed using the
Shaft Design Guide as a basis. The Shaft Design Guide was written by a
group of engineers with extensive knowledge and worldwide expierence in
underground construction. The requested information is represented by
the Shaft Design Guide. Watertight 1iners and dry shafts are existing.
The shaft design does include water management capability as shown in the

30% Design Review Package.
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Design Basis

DOE stated that the design will incorporate the site specific data
as it comes in but that at this time the design is based on the synthetic
data base. The State expressed concern that site specific data could
cause numerous significant changes 1n the design and that this could
affect the overall adequacy of the final design. The process for dealing
with these changes in the design should be clearly defined, for example,
how far back in the design process will the changes be taken to ensure
thetr adequate incorporation.

The DOE responded that they have prepared a risk/benefit analysis on
the readiness to begin Title II ESF design. This review included
considerition of the use of synthetic geotechnical data. There is no
technical risk to the approach which could affect the overall adequacy of
the design for construction.

DOE stated that seals will be placed at "strategic points” in the
shaft. The State expressed concern with the term “strategic points: and
the lack of State involvement with the determination of these points.

DOE responded that “"Strategic points” referred to are aquitards or
aquicludes.

Freezing

The State expressed concern that the freezing of the upper strata
might create pathways for the interconnection of the aquifers and that
this possibi]ity has not been addressed sufficiently. The State is also
concerned with the effects of shaft construction on the surrounding wall
rock and how that these effects will be monitored and evaluated. The

State also observed that research has indicated thaf some seals tend to
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Just divert water around the ;eaIs. thereby allowing cross movement of
water between formations. The State is concered with the adequacy of the
monitoring of these seals to detect this movement.

The ground freezing design includes consideration of the competency
of the ground in the seal areas excavation will be carefully done by
manual or mechanical means to avoid adverse effects on the ground. The
ground will be protected from deterioration prior to the seal
installation. Design validation testing includes seal performance
monitoring.

" ESF Excavation

Calculations for determining the rate of salt creep have
consistently given much lower values than those actually measured in-
situ. The State is concerned with the plan by DOE to use these same

calculations to determine the amount of overexcavation for the salt

‘sections. The State also expressed concern with the use of the resin

foam in these areas of overexcavation.

Compressible materials behind shaft liner have been used
successfully in potash mines to prevent the application of lithostatic
load to linings. Creep calculations are conservative and will be
verified against site specific data.

Shaft Lining

The State observed that the determination of the design pressure
envelobe was unclear. The State requested the equations and calculations
used to determine the pressure envelope. The State also observed that it

was unclear if the calculations to determine the pressure envelope took
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into account the effects of the non-homogenous nature and the possible
anisotrophy of the geologic section.

The State observed that there is the possibility of differential
movement of the geologic section on the shaft liner and 1s concerned that
this possibility was not factored into the design of the shaftiliner.

The DOE responded that the shaft design pressures are in accord with
the Shaft Design Guide. There is no evidence of anisot;ophy in the salt
section.

The Shaft Design Guide takes differential movement intoc account. The
asphalt behind the liner allows differential movement.
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Status of ESF Title II Desiqn

5. Design Impacts of Freeze Zone Environment

The NRC staff expressed a concern regarding how the design of the
freeze wall configuration, and the process for closing the freeze holes
factored acquisition of data needs into the process of free;e wall system
design. Specifically, KRC questioned how the design would consider the
need for acquisition of data related to: (1) characterizing baseline
conditions of the pathway environment existing prior to establishment of
the freeze zone; (2) identifying pathway changes that occur within the
freeze zone during freezing and thawing; and (3) identifying changes to
the pathway environment that may be associated with the design of freeze
hole closure, such as, leaving borehole casings in place, perforating the
casings, and grouting the casings in place. Acquisition of such data is
related to the need to demonstrate that the design and construction of
the ESF does not adversely impact the long-term performance of the
geologic repository.

DOE does not currently consider the freeze zone as designed to
adversely affect the future performance of the repository. DOE is
- developing docﬁmentation to demonstrate this assumption.

Documents Referenced

The State observed that the Shaft Design Guide was not in place
prior to the Title I design and 1s sti11 not completed when the Title II
design 1s past 30% complete.

DOE stated that the Shaft Design Guide was completed by the ESF A/E
and Repository A/E and submitted to SRPO for approval at the start ;f
Title II design. It is currently in DOE Peer Review.
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Design Trends

The State is concerned with the possible underground expansion of
the ESF. The State qbserved that it was unclear who was responsible for
designing an expansion needs, what criteria will determine such an
expansion need, what areas of the site are available for expansion that
are not already included in the conceptual design of the repository and
§f. it is intended for.the expansion to be included in the l{censed
repository facility.

DOE noted that the ESF 1s a site characterization facility. HNo
expansion of the ESF is planned. Beyond current identiffed underground
drifing requirements for site characterization. Changes in site
characterization requirements would be the only basis for any possible
ESF expansion. Any expansion would remain in the 9 square mile area and
would not affect the repository. An expanded ESF would be included in
the repository to the same extent an unexpanded ESF is tentatively
planned to be included.

The State expressed concern that the current data base lacks
sufficient information to consider reducing or eliminating liners below
1000 feet and requested information on the basis for this decision.

DOE stated that the Synthetic Data Base and the Dry Shaft Criteria
from the Shaft Désign'euide is the basis for such decisions. This is

subject to modification when site specific data become available.

6. Shaft Liner Design

A presentation on the shaft 1iner design included a description of

the frozen ground method of construction in conjunction with the shaft
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excavation method. The desfgn methodology and configuration of the shaft
1ining and operational seals were presented.

The NRC expressed concerns regarding the assumptions and design .
methodologies used to perform the Title I shaft liner design. The liner
stability is of fmportance as the liner is expected to provide a water-
tight barrier during preclosure operations, and the 1iner must préclude
flooding and its subsequent potentialiadverse effects on normal
operations. Examples of the NRC concerns are:

(1) Expected behavior of seal materials - Present experience for

the response of similar l1iners in mines has been obtained over
2 time scale of less than 50 years, whereas the present design
must remain water-tight for roughly 100 years. Concern exists
over the methddo1ogy by which DOE will address the lack of data
regarding long-term performance of critical seal components
such as the asphalt and chemical seals, concrete and steel

Tiner plate.

DOE explained that the design for a 100 year maintainable
design 11fe 1s being accomplished by using conservatism in the
approach to the design, conservatism in the selection of
materials, and particularly by conservatism in allowing for
maintenance of the liner and seal system over the design life.
Also, it should be noted that liner stability 1s only important
to industrial safety, as the liner is deemed not to be

. "important to safety” or long-term waste isolation.

(2) Basis of Design Methodology - NRC 1s concerned with the lack of

conservatism inherent in the methodology used to determine rock
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(4)

/ | B L W,

loading of the liner. In particular, NRC is concerned with the
determination of salt creep rates in overexcavated sections of
the shaft, and the subsequent loading of the 1iner via pressure
exerted to resin foam backfills. NRC needs greater detail
(which DOE explained is in the Shaft Design Guide) regarding
the purpose of the liner through salt zones, and the long-term
effectiveness of overexcavation on prevention of 1ithostatic

1iner loading.

DOE stated that the design methodology, as defined by the Shaft
Design Guide, fs adequately conservative and has been
successfully used in previous experience.-

Basis of Rock Mass Properties Selection in Design - Concern was

expressed regarding the choice of rock mass material properties
used in the determination of liner loading. The preliminary
design provides 1ittle basis for the selection of properties
(e.g., mechanical properties, in situ stress) or the

conservatism inherent in their selectfon.

DOE explained that the geologic data base used to determine
1iner 1oad1ng was prepared by & project-wide task group of
geotechnical and engineering personnel headed by the Geologic
Project Manager. The properties were selected by examining the
possible range of values and making a realistically
conservative selection of the data base value.

Applicability of Referenced Past Experience - The adequacy of

the shaft liner design and in particular of the asphalt seal
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has been based, to a significant extent, on successful past-
mining experfence. It would be of particular value to the NRC
ff DOE could provide documents substaﬁtiating such performance,
e.g., documenting the three cases of salt mine shafts in
Louisiana where concrete blocks and asphalt seals have been
used successfully, as well as other successful shafts of this
type.

A biblfography of information on frozen shaft construction will
be made available to the NRC Headquarters. Reference to the
three Louisiana shafts, as noted in the meeting, was obtained
through personal experience and {s contained only in

p}oprietary documents.

7. Interface of Site Characterization Testing and ESF Design Process

The NRC étaff expressed the need for site characterization testing
interface with the ESF design process. An NRC question was raised on the
basis of Chapter 5 of the Title I Preliminary Design Report (March, 1986)
which discusses schedules of ESF construction. Section 5.4.7 of this
Title I design report briefly mentions the schedules for testing from
within the shaft (Phase I) and in the repository horizon (Phase II).
However, this section ends with a note that the shaft sinking schedule
does not include time allowances for Phase I mapping of shaft geology and
geotechnical performance monitoring of the shaft. This suggests that the
ESF Title 1 design has been completed without sufficient consideration of
the need for Phase I testing during the shaft sinking. The fnitial
presentation on Title I and Title II design during the meeting did not
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clearly address considerations of how testing was factored into tﬁe ESF
design process. |

DOE clarified that all the testing/design interface requirements are
specified in the "Testing Interface Specification (TIS)". This document
was discussed in the Title II Design presentation and is one of the basic
design requirements documents for the Title II design.

DOE further stated that the shaft sinking schedule does include time
allowance for mapping and installation of design validation monitoring.
The statement made in the Title I design report was noted during the
presentation as being outdated. The Technical Interface Specifications,
an extensive document identifying the detailed testing needs is one of
the twelve Requirements Document referenced documents that constitutes
the crterfa for the ESF design.

ESF Design Information in the Site Characterization Plan (SCP)

During discussfons, DOE stated that information related to ESF
design and construction to be presented in the SCP would be based upon
Title I design which 1s now (5/87) out of date and upon preliminary
performance analyses based upon Title 1 design considerations. The DOE
also stated that the actual construction of the ESF is to be based upon
Title II design. NRC {s concerned that they will not be reviewing a
current or final.design during their SCP review. The absence of current
design information in the SCP may put an undue burden on the NRC staff to
make 2 conclusion about the propriety of ESF construction initiation.

The NRC requested that DOE consider substituting the su?stantive Title 11
design revisions to Title I design that would significint]y impact ESF !

construction. Furthermore, those substantive performance analyses
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revisions necessitated by substantive Title II design revisions should
also be included in the SCP.

DOE {s preparing a draft safety basis report which includes a
preliminary performance analysis to confirm that the exploratory shaft
facility will not adversely impact postclosure waste isolation. This
safety basis’report {s one of the reports requested by NRC under ;tem
Number 2 and should be addressed in a future technical meeting.

DOE specifically acknowledges the NRC staff observation regarding
the state of ESF design to be addressed in the SCP. DOE notes that the
subject of SCP content is beyond the scope of this meeting. however, SRP
is committed to developing an SCP which (1) covers the full scope of
information required by NWPA and 10 CFR Part 60, (2) conforms to the
guidance of NRC Regulatory Guide 4.17 (as interpreted in the DOE SCP
Annotated Outline), and (3) attemps to meet previously agreed page
limitations. Since the SCP will present 2 “snap-shot" of project
knowledge and plans, 1t will describe the most recent, complete ESF
activity, f.e. Title I design. Future desfgn advances, changes, related
analyses, etc. will be addressed in semf-annual progress reports.
Additionally, NRC staff involvement in, and understanding. of, SRP ESF
act1v§t1es should be enhanced through specific interactions as described

in other sections of this summary.

8. Preliminary Performance Assessments

NRC staff expressed the need for a preliminary performance assess-
went to precede any Title II design of the ESF in order to estimate the

effects of the ESF on long-term waste isolation, particularly on the
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ability of long-term shaft seal system to meeting fsolation requirements
of the repository. _

In KRC's opinion i1t 1s not conservative for the Titie I1 design to
progress without determining whether (a) the ESF construction will
preclude gathering of needed site characterization data and (b) the ESF
design will preclude providing for adequate post closure sealing.

DOE acknowledges the NRC staff concern and notes that performance
allocation of post closure isolation requirements, identification of site
characterization data needs and performance assessment are all being
conducted under the SCP development process. The results of these
activities will be reflected in ESF design activities, particularly in
1ight of the ESF pre-construction readiness review planned to occur prior
to start of construction. DOE believes i1t is pursuing a reasonable

design process.

ESF Design Requirements
The State observed that there were changes between the Title I

design and the 30% Title II design such as the change in the test horizon
elevation. The State requested Elarification on the reason for these
changes in the designs. |

The DOE responsed with an answer in three parts:

(1) In Title I, design was based upon‘uﬁderstood geologic
.fbrmations. In Title II the Synthetic Data Base divided the
fbrﬁations into geologic units.

(2) In Title I the shaft below the frozen zone and above LSA 4 had
a watertight final liner. In Title If the wet and dry zones in
that area were defined by synthetic data base.
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(3) In Title I the ESF A/E located the test horizon at the middle
of LSA 4, In Title II the ESF test horizon was located in LSAA
4 at the elevation of the repository horizon as defined in the
SCP-COR which was based upon the Synthetic Data Base.

Shaft Seals and Placements

The State observed that the operational seals were to be placed in
an aquitard. The State requested the working definitfon of an aquitard
as used by the A/E in the design.

The DOE responded:

An aquitard is a stratum or sequence of stratea of relatively low

permeabi1ity which retards the flow (or migration) of water.

An aquiclude 1s a stratum which 1s essentially impermeable and

prevents the flow (migration) of groundwater between aquifers.

The State expressed concern that the impact of sefsmic events did

not appear to have been considered in the design of the seals.

‘DOE responded the shaft 1iner system including seals {s designed for

seismic evenis as required by the Shaft Design Guide. )

The State requested clarification on the watertight 1iner as to
whether 1t was & component system -or has one element of the system been
determined to function as the sole basis for the watertight liner.

DOE responded the primary seal to prevent water {nflow to the shaft

is the steel plate.
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Representativeness of ESF Site and Exploratory Sh&ft Location Selection

9. Igportance.of Site Data for Final ESF Location and Design

DOE presented the basis for their preliminary location of the ESF
based on regional data. HNRC staff noted that prior to final selection of
the ESF location within the nine square miles of the site, detailed
considerations should be given to site specific data and analyses related
to surface hydrology, geohydrolegy, geology and seismology. The HRC
staff also noted that results of analyses using such site specific data
from surface-based testing should be factored into the final ESF locatfon
and design. The NRC staff questioned how and when DOE planned to
integrate the data obtatned from pre-shaft construction exploration
activities into the design of the exploratory shaft facility, and
particularly the design of seals and the freeze wall. DOE indicated that
these data needs will be {1dentified and test plans for the acquisitién of
these needs will be developed. NRC requésted that these plans be made
available to NRC and selected topics discussed in a surface-based test
plan meeting. DOE stated that design modifications will be made as
required to address the results of the surface-based testing plan
activities and will be addressed in semi-annual SCP updates.

The State observed that the data used as a basis for this
presentation did not seem to take into account the possibility of deeper
structures under the ESF testing horizon influencing the locatien of the
ESF. The State feels that this possibility could play on important role
in the location of the ESF.

DOE responded that there are no known significant structural
features that would affect the location of the ESF site within the 9

square miles.
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Structural features of the site are discussed in detail. in Section

3.2.5 of the EA.
10. Exploratory Shaft Freezing, Lining and Operational Seal Design

DOE presented the Title Il shaft design technical update. Design
requirements, shaft freezing, shaft excavation, shaft 1ining and seal
design, and shaft 1ining and seal design, and shaft 1ining and seal
placement.

Post-Closure Seal System Performance

If post-closure performance were to be allocated to seals installed
along the exploratory shafts, whether such seals are physically 1ocatea
in the lowef salt formation or in the upper formations containing the
major aquifers, NRC expects that DOE performance analyses should
demonstrate that the post-closure seal system will meet the requirements
of 10 CFR Part 60. NRC staff concerns originate from the fact that post-
closure seal system performance may not have been adequately factored
into the Title II design and proposed ESF construction techniques. For
example, excessive rock loosening due to creep and stress relfef
- resulting in flowpath development from aquifer to seal and/or resulting
in bypass flowpaths around seals, could be gxpected to develop over a
period of time. The performance analyses should cover such seal system
failure scenarios in the overall context of the repository performance.

DOE/SRPO is preparing a draft safety basis report which fncludes a
preliminary performance analysis to demonstrate that the exploratory
shaft facility will not adversely impact postclosure waste isolation.
This safety basis report is one of the reports requested by NRC under

Item 2 and should be addressed in a future technical meeting.
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Design Yalidation Testing

The DOE presented a description of the design validation and the
design performance monitoring testing of the underground openings, the
shaft structural components, and the shaft water control,

Roles of Parties Involved

NRC would 1ike further clarification regarding the specific roles of
various parties involved in instrumentation, monitoring and testing in
the exploratory shaft so that they can better understand the
interrelationship among the various activities.

DOE described the roles in general and indicated that specifics are
{dentified in the Testing Interface Specificatfon and the most recent

version of the Underground Test Plan.

SUMMARY
In light of the information exchanged among the meeing participants,
a general consensus was reached on the necessity and deliverability of
sharing information on a1l respects of ESF design and analysis. DOE is
prepared to factor present and future NRC and State comments into its ESF

design and planning efforts as necessary and appropriate.
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AGREEMENTS

DOE, KRC and the State of Texas agree that the meeting objectives

were satisfied and that the meeting was informative and productive.
DOE/NRC ACTION ITEMS

(1) DOE agreed to provide a timely response to NRC's requests for
expedited transmittal of documents listed above.

(2) DOE agreed to consider and discuss further with NRC how the
topics 1isted above can be included in future technical
meetings.

(3) DOE agreed to provide a timely response to NRC's request
fdentified above for documents substantiating the adequacy of [
the shaft 1iner design and in particular the asphalt seal.

(4) DOE agreed to provide a timely response to NRC's request for

surface-based test plans.

DOE/STATE OF TEXAS ACTION ITEMS

(1) The Stite requests that any information sent to the NRC be also
sent to the State.
(2) DOE agreed to provide a complete figure on the design process
! schedule presented in the Agenda item, Overview ﬁf ESF

ObjectiJes & Schedules.

atai.l
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(3) For suggested meeting topics, the State requests the following
along with the NRC suggested topics:
(a) Effects of ground freezing on the Ogallala/Dockum
aquifers.
(b) Shaft construction
=construction/testing interface
-the freezing process.
This is jJust a preliminary 14st and can'be added to by the State at

a later date.

akai.l
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