/Oé C/’E’_égi{ Lt)m-lé(i) .

. —
\ See pocket 2 17 frrened
‘M DOCKET CONTROL
bl
Department of Energy '87 MAY 21 RI0°54

Chicago Operations Office
Salt Repository Project Office
605 King Avenue

Columbus, Ohio 43201-2693
Commercial (614) 424-5916
F.T.S. 976-56916

May 15, 1987
-~ James P, Knight, Director _ ,
Licensing & Regulatory Division, HQ
RW-24
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The purpose of this letter is to transmit to you the documentation which
resulted from the DOE/SRPO-NRC meeting on the design of the Exploratory Shaft
Facility held on May 5-7, 1987 in Houston, Texas. The documentation
(enclosed) consists of the meeting summary, Attachment A - List of Attendees,
Attachment B - Agenda, and Attachment C - Viewgraphs.,
Based on conversations with Owen Thompson of your staff, it is SRPO's
understanding that you will formally distribute the enclosures to the
officials of the States and Tribes, NRC, DOE-HQ and DOE Project Offices.
|\ If you have any questions concerning this documentation, please call me.
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Regulatory Compliance Division
Salt Repository Project Office
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SUMMARY OF TECHNICAL MEETING ON DOE/SRP
EXPLORATORY SHAFT FACILITY

MAY 5-7, 1987
BACKGROUND

A technical meeting was held in Houston, Texas on May 5-7, 1987, to
discuss aspects of DOE/Salt Repository Project Exploratory $haft (ESF)
Design. The 1ist of attendees is provided as dltachment 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
organized by the agenda topics. Following this are agreements and action

items.
SﬁMMARY OBSERVATIONS
General
NRC considers that the meeting objectives have been satisfied, in

particular: overview of the Title I ESF Design and Title II status;
bresentation of selected Title II topics; fdentification of subsequent
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particular: overview of the Title I ESF Design and Title II status;

presentation of selected Title II topics; {dentification of subsequent
meeting {ssues; presentation and discussion of NRC and State observations
on information presented; and agreements on follow-up actfons. NRC also
recognizes the considerable benefits derived from this meeting, and
encourages DOE to accelerate the release of documents 11sted below such
that meetings addressing specific tqpics {dentified below can be planned.

NRC also presented an overview of NRC ESF {ssues and comments raised
during past NRC-DOE i{nteractions. HNRC is 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 its objectives. However, any
silence on the part of the State regarding information presented is 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 is the failure 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 is concerned that assumptions made, especially in the conceptual
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area, are beyond bounds that could be reasonably determined based on
exfsting 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 informatfon took place. DOE Tooks forward to
maintaining 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 adequafe]y
conservative given the absence of site specific data. DOE believes thaf
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 ﬁrovided a Sufficient measure of flexibility
to accommodate any necessary design changes. DOE believes it is
important to note that, ESF design will not be approved for constructfion
until site-specific design data becomes available and the design 1s

ver{fied.

Overview of ESF Objectives and Schedules

1. Purpose of Exploratory Shaft Facility (ESF)

DOE presented an overview of the ESF objectives and the design
schedu1e. In that presentatfon 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; 94t 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 date, and post-
éIosure seal data.

The State views the ESF shafts as geotechnical tools, not used
solely as access to the testing horizon. There should be coordination '’
between the testing and the construction of the shaft. The State feels
that testing of the shaft is critical and all possible allowances should
be made to accommodate the testing of the shaft during construction. The
State is also concerned 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 datea,
and that the 1ist in the presentation is only & partial one &nd 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
verificatfon along with provisions to validate the design. DOE stated
that this should be addressed in a meeting with NRC on the subject of in
sftu testing tentatively being planned for September, 1987.
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While NRC recognfzes that ESF design objectives do include meeting
NRC regulatory requirements, NRC recommends that future Title II design
phases, particularly the final Title Il design report address more
explicitly what is required to address these regulatory requivements as
well as specific concerns related to those requitements that have been
{dentified by NRC during past interactions with the DOE.
2. ‘Need for NRC Consultation in Design Development

During the discussfon of the logic diagram which DOE presented for
the development steps of ESF Title 11 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 initial overview
meeting was an fmportant 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 consultation with KRC 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) Detatled 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 Tisted in the order of priority:

(1) Safety basts for design eva1uat1§n of the ESF '

(2) Shaft Design Guide (1.e., shaft design methodology)

(3) Post closure seals

(4) Surface-based testing needed for ESF design

(5) In situ testing fn 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 meeting; with NRC.

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

DOE/SRPO will prepare & timely response'to NRC's requests of
transmittal of the documents and scheduling of technical meetings listed
above. Additionally, DOE/SRPO has made all of the above mentioned
documents avaflable 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 in the design process.
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DOE recognizes the State's concern with fnteractfons in the review
process and welcomes any suggestions for {mprovement in {nteractfons
between DOE and the State.

Iteration loops in the design process must be recognized to extend
back to the conceptual and Title I designs {f nbcessary to'adequately
incorporate site specific data. The State requested the complete figure
on the desfgn process and schedule that was not presented in the meeting.

DOE/SRPO recognizes that the ESF design process consists of
iterative loops which channels, among other fnput, review comments, ’
criteria changes and site specific date back into the design proéess to
assure & 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 & 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 shou1§ be included.

Matters of State Statutory compliance are being addressed as part of
the SRPO Statutory CompIianée Plan and is 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.physicaI 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 fn place as
part of the post closure/decommissioning seals. DOE responded that four
components §n the ESF are classified as permanent structures. These are:
(1) shaft Yiner,
(2) operational seals, (3) underground openings, and (4) ground support.
DOE stated permanent structures are those with a 100 year maintainable
design 1ife. It 1s 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 P]an'objective which states
that the DOE intends to use the exploratory shafts during the
construction of the repository and is 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 construction and testing. The
State observed there are three scenarios dealing with this {issue: (1) if
fhe ESF 1s constructed but a repository is not buiit; (2) 1f the ESF is

constructed but is found to be unsuitable for incorporation into the
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repository; and (3) §f the ESF and the repository are both buflt and
interconnected. DOE seems to be assuming that there will be no
difference in the decommissioning of the ESF under these scenarios. 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
groundwater 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 1f it is not incorporated into the repository.
Appendix E to DOE, OGR Generic Requirements for a Mined Geologic

Disposal System, requires that ESF decommissioning and closure shall be
planned for two scenarios: (1) the sfte 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 requires the
protection of groundwater from ESF activities. SRPO'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 Jocation 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 fdentifies the potential use
of the ESF shafts for emplacement intake ventilation shafts 1ﬁ the
repository. This assumption will be evaluated during the repository
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Advanced Conceptual Desfgn (ACD). If it {s determined that a fifth
repository shaft (Shaft C) is requived, the future usuage or
decommissioning of the ESF shafts will be evaluated.

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

The present layout is primarily & design preference. There {s
sufficieﬁt flexibility in the design to accommodate any localized
variations,

Organizational Overview of Interface Control

The State observed that there §s & lack of State involvement in the
interface activities and decisions. The State feels it should be
involved in these activities, such as the ICHG. The State should be
involved from the baseline control process and be able to track these
issues through the requirements documents interfaces, shaft design guide
‘and ESF design reviews as well as monthly managément reviews and
technical communications.

DOE considers these concerns outside the objectives of this meeting
and should be discussed in & future meeting with appropriate SRPO
representatives. The State should request SRPO upper management schedule
2 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
fncluded a description of Appendix E of the Generic Requirements and the
Requirements Document. The presentation included current desfign trends

in'hoisting, underground layout, testing, and shaft 1ining.

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 introductory meeting presentation as one of two
broad concerns expressed during earlier NRC-DOE interactions, notably the
ESF-related Tetter 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 NRC concern
had not been addressed during the DOE presentation. The concern was
further elaborated by KRC, particularly with respect to 1icensing
requirements, because preferential flowpaths may impact waste containment
and waste isolation performance requirements. Examples of potential
flowpaths includes freeze holes, damaged ground around shafts, and
ground-shaft 1iner interfaces. NRC stressed the concern that the impacts
of exploratory shafts on preclosure operations and post-closure isolation
need to be evaluated during ESF design. NRC cited specific items with

potential post closure performance impacts such as: freeze hole

decommissfoning, shaft 1iner components left in place permanently, and
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permanent changes fn hydraulic conductivity of rock induced by freezing
and thawing. |

DOE's current position concerning these issues s that the
exploratory shaft Tiner and the ground affected by freezing are not
relevant to “important to safety” or long-term waste §solation.
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 & 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 mining projects. The State feels that there 1s 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 responded that the ESF shafts are being designed using the
Shaft Design Guide as a basis. The Shaft Design Guide was written by 2
group of engineers with extensive knowledge and worldwide expierence in
underground construction. The requested information is represented by
the Shaft Design Guide. Watertight liners 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 desfgn will incorporate the site specific dataJ
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 in 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
their adequate fncorporation. '

The DOE responded that they have prepared & risk/benefit anélysis on
the readiness to begin Title 11 ESF design. This review included '
consideration 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 strate
might create pathways for the interconnection of the aquifers and that
this possibility has not been addressed sufficiently. The State is also
concerned with the effects of shaft construction on the surrounﬁing wall
rock and how that these effects will be monitored and evaluated. The

State also observed that research has fndicated that some seals tend to
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Just divert water around the seals, thereby allowing cross movement of
water between formatfons. 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
monftoring.

ESF Excavation

Calculations for determining the rate of salt creep have
consistently given much Tower values than those actually measured in-
situ. The State §s concerned with the plan by DOE to use these same
calculetions to determine the amount of overexcavation for the salt
sectfons. The State also expressed concern with the use of the resin
foam fn these areas of overexcavation.

Compressible materials behind shaft 1iner have been used
successfully in potash mines to prevent the applic&tion of Tithostatic
load to 1inings. Creep calculations are conservative and will be
verified against site specific data.

Shaft Lining

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

was unclear §f the calculatfons to determine the pressure envelope took
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fnto 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 Iiper and 1s concerned that
this possibility was not factored into the design of the shaft liner.

The DOE responded that the shaft design pressures are in accord with
the Shaft Design Guide. There §s no evidence of anisotrophy in the salt
sectfon. |

The Shaft Design Guide takes differential movement into account. The
asphalt behind the liner allows differential movement. .
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Status of ESF Title II Design
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 intq the process freeze wall system
design. Specifically, NRC 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 repositbry. .

DOE does not currently consider the freeze zone as design to
adversely affect the future performance of the repository. DOE is
developing documentation 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 fs stil1l not completed when the Title Il
design is 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 &t the start of
Title 11 design. It is currently in DOE Peer Review.
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Design Trends

The State {s concerned with the possible underground expansion of
the ESF. The State observed 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 expansfon that
are not already fncluded in the conceptual design of the repository and
if it is intended for the expansion to be included in the 1icensed
repository facility. )

DOE noted that the ESF is a site characterization facility. No
expansion of the ESF {is planned. Beyond current fdentified underground
drifing requirements for site characterfzation. Changes in site ’
characterization requirements would be the only basfis for any possible
ESF expansion. Any expansion would remain fn the § 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 Design Guide 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 Tiner design included & description of

the frozen ground method of construction in conjunction with the shaft



excavation method. The design 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 1iner design. The Tiner
stability 1s of {mportance as‘the liner.is expected to provide a water-
tight barrier during preclosure operations, and the liner must preclude
flooding and its subsequent potential adverse effects on normal
operations. Examples of the NRC concerns are:

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

the response of similar liners 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 methodology 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 1ife is being accomplished by using conservatism in the
approach to the design, conservatism in the selection of
materials, and particularly by conservatism fn allowing for
mafntenance of the 1iner and seal system over the design life.
Also, it should be noted that liner stability is only important
to industrial safety, as the Tiner is deemed not to be
"{mportant to safety" or long-term waste fsolation.

(2) Basfis of Design Methodology - KRC is concerned with the lack of

conservatism {nherent in the methodology used to determine rock




(3)

(4)

Toading of the liner. In partfcular, NRC is concerned with the

determination of salt creep rates in overexcavated sections of

the shaft, and the subsequent loading of the limer via pressure
exerted to resin foam backfills. NRC needs greater detatl
(which DOE explained 1s fn the Shaft Design Guide) regarding
the purpose of the 1iner through salit zones, and the long-term
effectiveness of overexcavation on prévention of lithostatic

Tiner loading.

DOE stated that the design methodology, as defined by the Shaft
Design Guide, s 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 1iner 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 selection.

DOE explained that the geologic data base used to determine
1iner Toading was prepared by a 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
conservetive selection of the data base value.

Applicability of Referenced Past Experience - The adequacy of

the shaft Tiner design and in particular of the asphalt seal



has been based, to a significant extent, on successful past-
mining experience. It would be of particular value to the NRC
1f DOE could provide documents substantiating such performance,
e.g., documenting the three cases of salt mine shafts in
Louisfana where concrete blocks and asphalt seals have been
used successfully, as well as other successful shafts of this
type.

A bibliography of {nformatfon on frozen shaft construction will
be made available to the NRC Headquarters. Reference to the
three Louisfana shafts, as noted in the meeting, was obtained
through personal experience and §s conteined only in !

p}oprietary documents.

7. Interface of Site Characterization Testing and ESF Design Process

The KRC staff 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 a2 note that the shaft sinking schedule
does not include time allowances for Phase I mapping of shaft geology and
geotechnical performance monftoring of the shaft. This suggests that the
ESF Title I design has been completed without sufficient consideration of
the need for Phase I testing during the shaft sinking. The initial
presentation on Title I and Title II design during the meeting did not
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clearly address consfderations of how testing was factored into the ESF
design process.

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

DOE further stated that the shaft sinking schedule does §nclude time
allowance for mapping and installation of design validation monitoring.
The statement made in the Title I design report was noted during the
preséntation 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 consiitutes
the crteria 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 fs 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 is concerned that they will not be reviewing &
current or final design during their SCP review. The absence of current
design information ifn the SCP may put an undue burden on the KRC staff to
make & conclusion about the propriety of ESF construction inftiation.

The NRC requested that DOE consider substituting the substantive Title 11
design revisions to Title I desfgn that would significantly impact ESF

construction. Furthermore, those substantive performance analyses
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revisions necessitated by substantive Title Il desfgn revisfons should
also be included in the SCP. -

DOE 1s preparing 2 draft safety basis report which fncludes a
preliminary performance analysis to confirm that the exploratory shaft
facility will not adversely impact postclosure waste §solatfon. This
safety basis report is one of the reports requested by NRC under Item
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 1s 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 fnterpreted §n the DOE SCP
Annotated Outline), and (3) attemps to meet previously agreed page
limitations. Since the SCP will present a "snap-shot" of project
knowledge and plans, 1t will describe the most recent, complete ESF
activity, f.e. Title I design. Future design advances, changes, related
analyses, etc. will be addressed in semi-annual progress reports.
Additionally, NRC staff involvement in, and understanding of, SRP ESF
activities 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-
‘ment to precede any Title II design of the ESF in order to estimate the

effects of the ESF on long-term waste fsolation, particularly on the




a3

ability of lTong-term shaft seal system to meeting fsolation requirements
of the repository.

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

DOE acknowledges the NRC staff concern and notes that performance
allocation of post closure isolation requirements, fdentification of site
characterization data needs and performance assessment are 211 being
conducted under the SCP development process. The results of these
activities will be reflected in ESF design activities, particulirly in
light of the ESF pre-construction readiness review planned to occur priar
to start of construction. DOE believes it 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 Stete requested élarification 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 understood geologic
formations. In Title II the Synthetic Data Base divided the
formations into geologic units.

(2) In Title I the shaft below the frozen zone and above LSA 4 had
a watertight final 1iner. In Title II 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 Tocated 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-CDR 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 definition of en aquitard
as used by the A/E in the design.

The DOE responded:

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

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

An gquiclude 1s & stratum which {s essentially impermeable and

prevents the flow (migration) of groundwater between aquifers.

The State expressed concern that the impact of seismic events did

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

DOE responded the shaft Tiner system including seals is designed for

seismic events as required by the Shaft Desijn Guide. ‘

The State requested clarification on the watertight 1iner as to
whether it was a 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 inflow to the shaft
is the steel plate.
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Representativeness of ESF Site and Exploratory Shaft Location Selection
9. Importance of Site Date for Final ESF Location and Design

DOE presented the basis for their preliminary location of the ESF
based on regional data. NRC staff noted that prior to final selection of
the ESF Jocatfon within the nine square miles of the site, detailed
considerations should be given to site specific data and analyses related
to surface hydrology, geohydrology, geology and seismology. The NRC
staff also noted that results of analyses using such site specific data
from surface-based testing should be factored into the final ESF location
and design. The NRC staff questioned how and when DOE plenned to '
integrate the data obtained from pre-shaft construction exploration
activities into the design of the exploratory shaft faciiity, and
particularly the design of seals and the freeze wall. DOE indicated that
these data needs will be fdentified and test plans for the acquisition of
these needs will be developed. . NRC requested that these plans be made
available to NRC and selected topics discuﬁsed 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 & basfs for this
presentation ¢1d not seem to take into account the possibility of deeper
structures under the ESF testing horizon influencing the Tocation 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 locatfon of the ESF site within the ¢

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 Operatfonal Seal Design
DOE presented the Title II shaft design technical update. Design

requirements, shaft freezing, shaft excavatfon, 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 locateh.
in the Jower 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. KNRC 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 relief
resulting in flowpath development from aquifer to seal and/or resulting
in bypass flowpaths around seals, could be expected to develop over 2
period of time. The performance analyses should cover such seal system
feilure scenarios in the overall context of the repository performance.

DOE/SRPO fs preparing a draft safety basis report which includes a
preliminary performance analysis to demonstrate that the exploratory
shaft facility will not adversely {mpact postclosure waste isolation.
.This safety basis report is one of the reports requested by HRC under
Item 2 and should be addressed in & future technical meeting.
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Design Validation Testing
The DOE presented a description of the desfgn validation and the

design performance monitoring testing of the underground openings, the
shaft structural components, and the shaft water control.

Roles of Parties Involved

HRC would T1ike 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

fdentified in the Testing Interface Specificatfon and the most recent

versfon of the Underground Test Plan.

SUMMARY
In 1ight of the information exchanged among the meeing participants,
2 general consensus was reached on the necessity and deliverability of
sharing information on all respects of ESF design and analysis. DOE is
prepared to factor present and future KRC and State comments into its ESF

design and planning efforts as necessary and appropriate.
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AGREEMENTS

DOE, NRC 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 KRC how the
topics 1isted above can be included in future technical
meetings.

(3) DOE agreed to provide a timely response to NRC's request
identified 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 State requests that any fnformation 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 ftem, Overview of ESF

Objectives & Schedules.

alai.l



2

(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 s Just a preliminary 1ist and can-be added to by the State at

a2 Jater date.

atai.l
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NRC/SRP MEETING ON ESF DESIGN
MAY 5-7, 1987
N
HOUSTON, TEXAS

MEETING LOCATION: Hyatt Regency West*

MEETING OBJECTIVE:

13210 Katy Freeway
Houston, TX 77079
(713) 558-1234

8:30 - 9:00
9:00 - 9:15
9:15 - 9:45
9:45 - 10:00

10:00 - 10:30
10:30 - 11:30
11:30 - 12:30

12:30 - 1:30

Overview the Title I ESF Design and Title 11
status; present selected Title II topics;
fdentification of subsequent meeting issues;

’

solicit and discuss NRC/State/Tribes observations
on information presented; agree on follow-up

actions.,

Introduction

- Welcome

- Identification of participants

- Scope and Objectives of meeting

- Procedures to be followed

- Review of agenda

- Identification of Representatives
to prepare summary

OVERVIEW OF PAST NRC ISSUES AND COMMENTS
OVERVIEW OF ESF OBJECTIVES & SCHEDULE
BREAK
CURRENT ESF/RESPOSITORY PHYSICAL INTERFACE
OVERVIEW TITLE I ESF DESIGN '
STATUS OF ESF TITLE II DESIGN
0 Basis for design
o Current Design Trends
+ Hoisting
+ Underground Layout
+ Shaft Testing

LUNCH -

_ ALL PARTIES

ALL PARTIES

NRC
SRPO

SRPO
PB/PB-KBB
ONWI




1:30 - 2:00 REPRESEHTATIVENESS OF ESF SITE ONWI

o Regfonal Geology
0 Random Sample
0 Verified By Testing

2:00 - 2:30 EXPLORATORY SHAFT LOCATION SELECTION SRPO
o Selection Criteria
o Conclusions

2:30 - 3:00 CAUCUS TIME ALL PARTIES

3:00 - 3:30 PRESENTATION OF PRELIMINARY OBSERVATIONS ALL PARTIES
ON PRESENTATION

DISCUSSION OF PRELIMINARY OBSERVATIONS ALL PARTIES
ON PRESENTATION

IDENTIFICATION OF TOPICS FOR FURTHER
DISCUSSION ALL PARTIES

30 EXPLORATORY SHAFT FREEZING, LINING AND . PB/PB-KBB
OPERATIONAL SEAL DESIGN -
o0 Design Requirements
o Shaft Freezing
o Shaft Excavation
o Shaft Lining and Seal Design
o Shaft Lining and Seal Placement

5:30 - 6:00 CAUCUS ALL PARTIES

3:30 - 5

DAY TwO

8:30 - 9:00 PRESENTATION OF PRELIMINARY NRC
OBSERVATIONS ON PRESENTATION

9:00 - 9:30 DISCUSSION OF PRELIMINARY : ALL PARTIES
OBSERVATIONS ON PRESENTATION

9:30 - 10:00 IDENTIFICATION OF TOPICS FOR FURTHER ALL PARTIES
DISCUSSION ‘

10:00 - 10:15 BREAK

10:15 - 10:30 DESIGN VALIDATION TESTING PB/PB-KBB
' o Operational Seal Monitoring
o0 In-shaft Testing for Design Input
Validation

/




10:30 - 11:00 ESF A-E QUALITY ASSURANCE PROGRAM FOR PB/PB-KBB

ESF DESIGN

11:00 - 12:00 CAUCUS ALL PARTIES

12:00 - 1:00 LUNCH

1:00 - 2:00 PRESENTATION OF PRELIMINARY ALL PARTIES
OBSERVATIONS ON PRESENTATION |

2:00 - 3:00 DISCUSSION OF PRELIMINARY ALL PARTIES
OBSERVATIONS ON PRESENTATION

3:00 - 4:00 IDERTIFICATION OF TOPICS FOR FURTHER ALL PARTIES
DISCUSSION ,
ADJOURN

DAY THREE
8:30 - 12:00 PREPARE SUMMARY MEETING NOTES IDENTIFIED
REPRESENTATIVES

12:00 - 1:00 LUNCH

1:00 - 5:00 RECONVENE AND FINALIZE SUMMARY IDENTIFIED
MEETING NOTES (EXTEND TO NEXT DAY REPRESENTATIVES

AS REQUIRED)
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INTRODUCTION

o Welcome

o ldentification of participants

o Scope and objectives of meeting

o Procedures to be followed

o Review of agenda

o Identification of representatives to prepare summary.
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MEETING OBJECTIVE

Overview the Title | ESF Design and Title Il status
Present selected Title Il topics -
Identification of subsequent meeting issues -

Solicit and discuss NRC/State/Tribes observations on
information presented '

Agree on follow-up actions.
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NRC LIBRARY

DOCUMENTS ALREADY IN HOUSTON

30% DESIGN DRAWINGS (TITLE 1)

30% DESIGN SPECIFICATIONS (TITLE II)

DRAFT TESTING INTERFACE SPECIFICATION (TIS)
DRAFT U/G TEST PLAN (2/86)

SHAFT DESIGN GUIDE (2/87)

SYNTHETIC DATA BASE (BASELINED)

ESF FLEXIBILITY ANALYSIS (3/87)

DETAILED DESIGN CRITERIA

' DOCUMENTS TO BE SENT

HOIST RECOMMENDATION STUDY
ESF/REQUIREMENTS DOCUMENT REV. 3a

SITE POPULATION STUDY

APPENDIX E - GENERIC REQUIREMENT FOR ESF
TITLE | DRAWING AND DESIGN REPORT




OVERVIEW OF ESF
OBJECTIVES AND SCHEDULE
| ~ BY
SRPO
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NWPA REQUIREMENTS

“CONDUCT SITE CHARACTERIZATION ACTIVITIES IN A
MANNER THAT MINIMIZES ANY SIGNIFICANT ADVERSE
ENVIRONMENTAL IMPACTS IDENTIFIED....”

(NWPA SEC 113(a))




PURPOSE OF EXPLORATORY N
SHAFT FACILITY
(ESF)

o TO PROVIDE ACCESS TO THE REPOSITORY HORIZON TO
PERMIT IN SITU TESTING FOR THE FOLLOWING DATA
NEEDS:

- VERIFICATION OF SALT REPOSITORY DESIGN
PARAMETERS AND VALIDATION OF PERFORMANCE
ASSESSMENT MODELS

- DEMONSTRATION OF THE COSNTRUCTIBILITY AND
CONFIRMATION OF THE ESF DESIGN

- DEMONSTRATION OF CAPABILITY TO SEAL
PENETRATION INTO SALT




PB/PB-KBB
DESIGN PROCESS & SCHEDULE

2nd DESIGN 3rd DESIGN
REVIEW REVEEW

DOE-FINAL
REVIEW

gTART
PROCESS

O SITE SPECIFIC DATA_Dé

LOGIC DIAGRAM (NOT TO TIMESCALE)
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ORGANIZATIONAL OVERVIEW OF INTERFACE CONTROL \

ORGANIZATIONAL - BOTH A/E'S REPORT TO SRPO ANALYSIS AND
EVALUATION DIVISION

INTERFACE CONTROL WORKING GROUP

- ADVISORY GROUP TO ANALYSIS AND EVALUATION DIVISION
- MEMBERS:
FLUOR-MK
PARSONS BRINCKERHOFF/PB-KBB
PARSONS-REDPATH
ONWI
GOLDER

ACTIVITIES

- ESF DESIGN REVIEWS

- SRP BASELINE CONTROL SYSTEM

- REQUIREMENTS DOCUMENT INTERFACES
- SHAFT DESIGN GUIDE

- MONTHLY MANAGEMENT REVIEWS

- - TECHNICAL COMMUNICATIONS
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PLANT TRUE
NORTH  NORTH

\

N
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STRATIGRAPHY

0’ FORMATIONS

POTABLE AQUIFER

GENERALIZED
LITHOLOGY

SANDS, SILTS & CLAYS/

OGALLALA CALICHE ZONE NEAR
200' _ _ _ __ _WATER TABLE gy SURFACE
LOCALIZED GRAVEL BEDS NEAR BASAL CONTACT
360 & BELOW UNCONSOLIDATED (RUNNING) SANDS
DOCKUM SILTSTONE & SHALES
LOCALIZED
BEDS OF SANDSTONES ,
60’
AKE ~WETER SN
ALIBATES —ANHYDEITE /D0
_{%_5' SALAD SHALE & SILTSTONE, ANHYDRITE BED AT BASE
195’ YATE Q ‘
HALITE WIT F
(335° UPPER SEVEN RIVERS £ WiTh BEDS O
INTERBEDDED SILTSTONE & SHALE WITH
1520 LOWER SEVEN RIVERS TON F HALITE & ANHYDRITE
INTERBEDDED SHALE
' QUEEN / GRAYBURG & SILTSTONE
K EROEDDED WiTH CHALE,
UPPER SAN ANDRES ANHYDRITE & SHALE AT
BASE OF THE UNIT
2285’ =
Z=2" HALITE INTERBEDDED 7/ SHALE & ANHYDRITE
HE
24175’ lﬁﬂﬁERLssﬁN ANORES ANHYDRITE, DOLOMITE & SHALE AT BASE OF UNIT
EXPLORATORY | =3 "~ HORIZON
2635’ Unlt 4 SALT
: SAME AS UNIT §
2720’
Unlt 3 SALT

PB/PB=-KBB MAY 1687
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SCHEMATIC FREEZE HL‘.J SCHEDULE

RELATIVE TO LITHOLOGY

C 28 HOLES FOR
FREEZE PIPES

FREEZE HOLE
CIRCLE 33’-2° DIA.

EXCAVATION
19’-10° DIA.

CENTER
RELIEF HOLE

- e -

PERIMETER OF
FROZEN GROUND
(TYP,)

AB,C = TEMPERATURE
CONTROL HOLES

PLAN VIEW

FREEZE HOLES & TEMPERATURE
CONTROL HOLES

FORMATIONS 0=MSL 4034.5

OGALLALA R

‘[ e FoinL
WATER TABLE

o

W

re

=

(&)

L 8

w

—l -

m

<{

—

S DOCKUM

‘I_- eseevasreteenaees
DEWEY LAKE_ s

{«

ALIBATES oso” PP
SALADO 0y b
YATES 195’ ““";l;l“
LEGEND
NWB — NON-WATER BEARING
MWD — MINOR-WATER BEARING
W8 — WATER BEARNG

BRINE INPUT_PIPE DIA, 3°

! 20’

-

CONDUCTOR CASING DIA. 1¥5°

CONDUCTOR CASING
HOLE DIA.15°

HOLE DIA. 1054"

SURFACE CASING DIA, 754°
CEMENTED

FREEZE PIPE DIA, 5%>°

900’
HOLE DIA. 6Y4" -

1000’ FREEZE HOLE DEPTH

PB/PB-KBB MAY 1087




O IR T Y RN I E O T Y T S U B T LY N B O R 3 I W 1Y) |

VENT

"o~ i‘ - OIL SEPARATOR
EVAPORATIVE CONDENSER [T~ ¢ " SCREW_COMPRESSOR
—D<L—
A ) MOTOR 350HP
L SUCTION FILTER
N . ' ﬂ: —I 1 ” ||l|
| 4 L = | ‘
r——
e { ¥ e PR
OIL COOLER
Y r&.. l -
MOISTURE SEPARATOR &~ >
_{ | rRecever ; :
-SJ—-L\ i > BRINE RETURN -4° F
: HEAT EXCHANGER w
Ss- d 1}-—1 T o]euwe
awlk-
._-5&— a% ;
OlL SEPARATOR (22Y= ;
LEGEND: [RINE RESERVOIR
——  MOTOR OPERATED VALVE
—eo—  REGULATOR | PUMP ﬂBRWE RETURN
—w—  LEVEL SWITCH
—— RECEIVER
) REFRIGERANT PUMP
(*)] BLOWER %
K3 CONTROL VALVE - FREEZE PIPES
A

AR
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SHAFT CONSTRUCTION SEQUENCE

SHAFT COLLAR DEPTH O’ = MSL 4034.5 l

I

N™

FREEZE HOLES

SOONMNNNNNRY

- - e an e  ew e -

AN
N

SO e e Eee e ee e e e

-1000’ 1000’
SHAFT | & SHAFT 2 SHAFT | & SHAFT 2
') CONSTRUCT FREEZE CELLAR & DRILL PAD. 2.) FREEZE THE UNCONSOLIDATED FORMATIONS.
DRILL FREEZE HOLES & TEMPERATURE CONSTRUCT SHAFT COLLAR TO 90'.

CONTROL HOLES TO 1000’.

PLAN OF TYPICAL PATTERN FOR GROUT COVER
HOLES IF REQUIRED, ILLUSTRATING NIS° SPIN,

ADDITIONAL HOLES AS REQUIRED.
PB/PB-KBB MAY 1087



§_HAFT CONSTRUCTION SEQUENCE

CAST I PLACE
CONCRETE
(0PTION 2}
{TYPICAL)

_960’
N 1000’

000’
FOUNDATION 1025°

SHAET | & SHAFT 2
F ATION AT 1025 NOTE 3

SHAFT | & SHAFT 2
SHAFT FROM 90’ TO 100’. 4,) CONSTRUCT OUND
CRETE OR INSTALL FINAL LINING 1025’ 70 SURFACE.
INTERRUPT PRELIMINARY LINING
T SEAL (TYP)

) SINK
INE WITH PRELIMINARY CON
CONCRETE BLOCKS 90’

960’ FOR ASPHAL

pPB/PB-KBB MAY 1087



SHAFT CONSTRUCTION SEQUENCE

1 SHAFT COLLAR DEPTH 0’ = MSL 4034.5

Ha

NANANNNRNNas

- - - -

NN

1000’
FOUNDATION 1025

OVEREXCAVATE SALT
AND BACKFILL WITH
RESIN FOAM (TYP)

~—247%'
EXPLORATORY HORIZON

N b " " et VIaS %Y 4.
P L . xx TR E R RN R RN RE R NN
& as SrAd L

SHAFT |

1 i
:‘

] &

1 B

| %

, 1000

OVEREXCAVATE IN SAL1
AND BACKFILL WITH
RESIN FOAM (TYP)

2415

g -—-—-—-*-—-———-—-——~-—-—-—-—-—-

EXPLORATORY
HORIZON o

2590’
2607’

SHAFT 2

5.) DISCONTINUE FREEZE OPERATION, ~
SINK SHAFT TO 2607, LINE WITH PRELIMINARY
CONCRETE TO 2475’. ROCKBOLTS & WIREMESH 2475’ TO
2607’, EXCAVATE EXPLORATORY STATION,

INSTALL CONCRETE SHAFT PLUG.

PB/PB-~-KBB MAY 1087



-~

SHAFT CONSTRUCTION SEQUENCE

SHAFT COLLAR DEPTH 0’= MSL 4034.5

=4 _|

RN\, S St

XIXN

e ~.I.-.—....v.._..._-_:.-_-._
YR ey TP L PO T L T

e iy f2 T teen Pttt eem . henec 4 on T o

NN

(TTTTTT7TTIS

\ s

7=

\ CAST IN PLACE
CONCRETE
(OPTION 2)

2555’ EXPLORATORY HORIZON

i\ 1000
FOUNDATION 1025°

- v 1T e 3 v XL AL
- D o D a Ul G GEED S G G Gund Sl GEED T GANS G WD O GED G GENP G cEnt G SIED G SuES T Sund e - -y
escine s o & pyr

6.) EXCAVATE CONNECTION BETWEEN SHAFT

i T N_2607’
SHAFT 2

PB/PB~-KBB MAY 1887




SHAFT CONSTRUCTION SEQUENCE

SHAFT COLLAR DEPTH 0’ = MSL 4034.5

-
7 o7 R

S
|
=
=]
2
N
S

CONCRET
BLOCKS
(OPTION |

-

’® FOUNDATION t025¢

Pt FOUNDATION 1025’ A
; gl SEAL

p SEAL

gg_l?lglPATION & SEAL
2555’ EXPLORATORY HORIZON

FOUNDATION & SEAL
475’

ML L Py el TN ML VG N  OV 0 AN LT deS S i b W ase LYeta
- e W S P GEED D GEED G N YR CEED G SEE G D WD S D AR D R WD e P GEnp G D GD =
R R O R R T e NS et Y ca GVt er a® VAR S v ame

2590’
2607’

. . 1
SHAFT | o SHAFT 2

7.) CONSTRUCT FOUNDATION & SEAL. AT 2475
INSTALL FINAL LINING 2475’°TO 1025
INSTALL SEAL AT 1025°. NOTE 3
ABANDON FREEZE HOLES BY REMOVING
BRINE FROM PIPES,PERFORATING PIPES
AND FILLING WITH CEMENT GROUT. ' PB/PB-KBB MAY 1987




SHAFT 1&2 - STRATIGRAPHY :

19°-10° DIA
r 220" GENERALIZED
oA | SHAFT COLLAR DEPTH O = MSII._JOM.S FORMATIONS 0’ ITHOLOGY
} pe— W3] COARSE TO FINE SANDS,
e’ &5 OGALLALA i SILTS & CLAYS WITH A ZONE
W WATER TABLE _ o _ 200'#ad OF CALICHE NEAR SURFACE.
S ond LOCALIZED BEDS OF GRAVEL
18 w 2 NEAR THE BASAL CONTACT
b i w 21 AND BELOW UNCONSOLWATED
~360°_1#1H ] < 360|334 | RUNNING ) SANDS
PRE-CAST CONCRETE B i~ CAST N PLACE Y :
BLOCKS (OPTION by ————| 5 i8] CONCRETE (OPTION 20 &
: PRELIMINARY CONCRETE DOCKUM SWLTSTONE AND SHALES
BLOCK/CAST IN PLACE ‘ WITH LOCALIZED
h1% CONCRETE LINING '] BEDS OF SANDSTONES
960’ (V)4 PRELANARY CONCRETE 960 8
FREEZE DEPTH 1000’ Fif DEWEY_LAKE lois fesz  SHALE ( WATER SENSITIVE )
FOUNDATION 025° QUNERCSIEEL  aLiBarTEs 060’ ANHYDRITE/DOLOMITE
1150° SALADO ms‘ SHALE &_ S'LTSTO"E.
RESI FOAM YATES n cr ANHYODRITE BED AT BASE
Iy Cocin concrere | aauiTe m oEDs oF
; STeR STEgL toncreTe | UPPER SEVEN RIVERS  1ISTEEH Suate & AMWYDRITE
1470’ rgrgsgfgn's;)msusrm
4% DRELINARY CONCRETE ] SANDSTONE B A reE OF
; CEMENT GROUS LOWER _SEVEN RIVERS __ 1520’ HALITE & ANHYDRITE
OUTER STEEL CONCRETE
i T w3 INTERBEDDED SHALE
RESIN FOAM qu] & SKTSTONE
Ak N::
fify FRELMNARY (GONCRETE  oueew # cRavBURG  1765° MASSIVE BEDS OF HALITE,
i OUTER STEEL INTERBEDDED WITH SHALE.
[9iR  CONCRETE INNER STEEL  UPPER SAN ANDRES ANHYDRITE & SHALE AT
A 2135/ 1] BASE OF -THE FORMATION
' PRELMNARY CONCRETE | . HALYIE INTERGEDDED WTH
CEMENT GROUT LOWER SAN ANDRES SHALE & ANHYDRITE.
OUTER STEEL ANHYDRITE. DOLOMITE &
CONCRETE INNER STEEL Untt S SALT | SHALE AT BASE OF UMIT
FOUNDATION , 2475’ EXPLORATORY H{1|§ HORIZON 2555°
: Unlt 4 SALT
SHAFT BOTTOM 2590’ ROCK BOLTS & n L7 SAME AS UMT 5
EXCAVATION DEPTH 2607/ WIRE MESH
14°-0° DIA
Untt 3 SALT

PB/PB=KBB MAY 1087
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SHAFT DEPTH (FT)

LINING PRESSURE (PSI)

200 400 600 800 1000 1200 1400 1600 1800 2000

0-l { [ 1 { I \ L
WATER TABLE
200 h 4
| ASPHALT PRESSURE ON LINING
1000 —
TOTAL PRESSURE ENVELOPE
FLUID PRESSURE
N TOTAL PRESSURE
2000 -
— 2475
NOTE:

I. TOTAL PRESSURE ROCK/SOIL PRESSURE + FLUID PRESSURE.

2.THE TOTAL PRESSURE ENVELOPE=ASPHALT PRESSURE ON LlNlhiG +
ALLOWABLE PRESSURE ON PRELIMINARY LINING.

PB/PB=-KBB MAY 1087
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SHAF T LINING

Bso2 E. SHAFT DIA.I2-0° .
A .
SHAFT COLLAR DEPTH M:F'Q" LINNG_SECTION KO
0'=MSL 4034.5 s =
£ 200'B—1f &
BASE OF OGALLALA 360' b1 & £
2 (S ¢ o
. 1. k.4 —
R z
A ®h 3 © '
\—/ S n
BASE OF POTABLE AQUIFER 9e0'fF=f & v
TOP OF ALIBATES ——— O3 R - 1025/
: T HONTY

BASE OF ALIBATES /_

eem B leenm S emm
%
» L
"8 €. ¥ AR PT PEPEIRT I e a8 e
1R V2 PEVRPR T DEPEXT 2 L Oln : ‘
R
YV’

- G G, E— D A G D G S AP D Oh G G D b EY TR T WY SEG G5 G G G G S G G 4D G B S G . - G — O W G SR @ e @ W @ e o of

TOP OF SALT UNIT 4
EXCAVATION 14'-0* DIA,
—rt

L\
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SECTIONN /A
r—— WOOD CHIP BOARD TYPICAL IN ALL
VERTICAL & HORIZONTAL JOINTS

ASPHALT 200-300 'X:PRECAST CONCRETE BLOCKS 8"X8"XI2"

OPTION |
. . CAST IN PLACE
IR T\ OPTION 2

-
- ‘ . ." hd D - .
. 3 o 0' - .
o oy a0 &
. | i
+ @
¢ KT
O Q
/‘ ooooooo Y | BOSYOrs a0 -,
. .
ooooooooooooooooooooo o’
- ) S AN
- ";’.. - ‘..;_:. ’.'. 3 I.‘..‘-! -'..'_" 3
° s Pyt e

|
|
] ASTM A-633,
WELDEDI WIRE FABRIC GRADE C

6X6-0/0 GALVANIZED

(TYP)

—_—— PB/PR-KBB MAY 1087




SHAFT LINING SCHEDULE

UPPER LINING SECTION

A (NOTE 4) B C D E
DEPTH LINING PRELIMINARY| ASPHALT DUTER STEEY CONCRETE (INNER STEEL
INTERVAL SECTION CONCRETE | 200-300 | THICKNESS | THICKNESS | THICKNESS
(FT No. (INCH) (INCH) (INCH) (INCH) (INCH)
8-1025 ! 12710 6 0.5 25.5 —
LOWER LINING SECTION
A BB (NOTE 5) C D E
SANDED
. DEPTH LINING PRELIMINARY|  cpmenT  PUTER STEEY CONCRETE |INNER STEEL
INTERVAL SECTION CONCRETE | GROUT THICKNESS | THICKNESS | THICKNESS
(FT) No. (INCH) (INCH) (INCH) (INCH) (INCH)
1025-1150 - 10 4 0.625 25.5 —_—
N50-1470 2 10 4 0.625 25.5 —
1470-1710 3 10 4 0.625 25.5 —
I710-2135 4 10 4 0.625 24.75 1.0
2135-2260 3] 10 4 0.625 24.5 .25
2260-2390 6 10 4 - 0.625 24.25 1.375
2390-2475 7 10 4 0.625 24 1.625

PB/PB-KBB MAY 1687




FOUNDATION, SUPPORT RING & CHEMICAL SEAL

TOP_OF ALIBATES 0I5’
ASPHALT_ 200-300

ASPHALT 50

FINISHED SHAFT 'DlAMETER

TYPICAL 3° @
GROUT PIPES

1

.C
l e A oA mssrrites vl ¢ ST

SANDED ASPHALT

SANDED CEMENT
CROUT

6 GROUT PIPE

w

b

6_GROUT PIPES

25’

CEMENT GROUT

RFZ'!NFORC!NG BAR TYP
EXCEST TES

MU'D SLAB
QUE=ZE PLAT

EINFORCING

ety __—STEEL BASE PL

TCP CF FOUNDATION —I0 /4_ ==

EDGE PROTECTOR PL
6 GROUT PIPES !

FOUNDATION
CONCRETE

SUPPORT RING

'ﬂ- CONCRETE

UPPER LINING SECTION °

-

LINING CONCRETE
TOP OF STEEL

SANDED CEMENT
GROUT

CHEMICAL SEAL

" SANDED CEMENT
GROUT

TOP OF PRELIMINARY
CONCRETE

416 _GROUT PIPES

GROUT PIPE

6 _GROUT PIPES

LOWER LINING SECTION

TOP _SEAL OF LOWER

SHAFT ¢

L

PB/PB-KBB MAY 1087



FOUNDATION, SUPPORT RING & CHEMICAL SEAL

SANDED CEMENT

- omed wn e G SEEs § S On oI

GROUT | TENSION ANCHORS (TYP)
l
_L.QBQU_T_E.EES.i
1
; [
(]
| ’
]
6 _Gl0UT pum:s!
CHEMICAL SEAL g :
X ‘ '
3 6 GROUT PIPES !
|
0 .
! rd
SANDED CEMENT ; S
GROUT 3 : T PPES o
: Segrd . —STEEL BAse: PL |4
CEMENT GROUT £ % Ence PROTECTOR' g
PL . z
6 GROUT PIPES | -
. ; : !
REINFORCING ! 4 | G
FOUNDATION ! =
—==3| CONCRETE ! 3
d el 6 GROUT PIPES :
MUD SLAB _ Shrtextiaid i
. '
SOUEEZE PLATE - !
REINFORCING "f SUPPORT_RING |
t- —{ CONCRETE .
; |
|
[}

TOP OF SALT UNIT 4 2475’

SHAFT ¢
FINISHED EXCAVATION DIA.IN SALT
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'ESF DESIGN PROCESS

CRITERIA PROVIDED BY DOE

GATHERING OF BASIC DATA FROM PROJECT
PARTICIPANTS

LACK OF SITE-SPECIFIC INPUT DATA RESOLVED BY
ENGINEERING JUDGEMENT USING MINING PROJECTS
SIMILAR TO THE ESF AS BASIS FOR JUDGEMENT

- PRELIMINARY DESIGN AND OUTLINE SPECIFICATIONS
INCLUDING IN-HOUSE REVIEWS

DESIGN REVIEWS BY EXPERTS NOT DIRECTLY
INVOLVED WITH DESIGN

FINAL DESIGN PROCESS (TITLE II)




FUNCTIONAL CRITERIA

ESF WILL BE DESIGNED TO FULFILL ITS INTENDED PURPOSE WHICH IS TO
CHARACTERIZE SALT SITE BY SUBSURFACE TESTING

DESIGN TO MINIMIZE ADVERSE IMPACTS TO ENVIRONMENT AND NOT
DAMAGE THE SITE FOR A FUTURE REPOSITORY SHOULD THE SITE BE
FOUND SUITABLE

HEALTH AND SAFETY OF PUBLIC AND WORKERS BE AN IMPORTANT
PARAMETER OF DESIGN

SOUND ENGINEERING PRINCIPLES AND PRACTICES BE EMPLOYED

'DESIGN TO BE ECONOMICAL FOR CONSTRUCTION, OPERATION AND
MAINTENANCE _
DESIGN TO BE IN ACCORDANCE WITH APPLICABLE FEDERAL, STATE AND
LOCAL REGULATIONS, AND APPLICABLE NATIONAL CONSENSUS CODES
AND STANDARDS .




DESIGN BASIS

LOCATION
PERMIAN BASIN, DEAF SMITH COUNTY, TEXAS

GEOLOGY

GEOHYDROLOGY

ROCK PROPERTIES
FUNCTIONAL DESIGN CRITERIA

FEDERAL, STATE AND LOCAL HEALTH AND SAFETY
STANDARDS

QUALITY ASSURANCE PLAN AND PROCEDURES

ENGINEERING DESIGN PROCEDURES -




FREEZING

o WHY
(o) HOW

o WHAT




0

0

ESF EXCAVATION

IN FROZEN SECTION |

IN NON-FROZEN SECTION




SHAFT LINING

o TYPE

0o PRESSURES ON LINING

o STABILITY




OPERATIONAL SEALS

o FROZEN SECTION

o NON-FROZEN SECTION

o EFFECTIVENESS




STATUS OF ESF
TITLE |l DESIGN
 BY
ONWI

NRC/SRPO MEETING

ON ESF DESIGN

HOUSTON, TEXAS/

MAY 5-7, 1987




BASIS FOR TITLE Il DESIGN

Appendix E - Generic Requirements for Exploratory Shaft
Facility (ESF) design, construction, and operations.
OGR/B-2, Rev. 2

Salt Repository Project Requirements Document
- Required by SRP Systems Engineering Management Plan




( DOCUMENTS REFERENCED BY THE SRP REQUIREMENTS DOCUMEN';\

TITLE | PURPOSE STATUS
SYNTHETIC DATA BASE DEFINES REGIONAL SRP BASELINE
DESIGN PARAMETERS
UNDERGROUND TEST PLAN  RATIONALE AND JUSTIFICATION CLEARED FOR
' FOR UNDERGROUND TESTING PUBLICATION
DETAILED DESIGN CRITERIA DESIGN DETAIL THAT , REV.2
IMPLEMENTS THE RD
(DEVELOPED BY PB/PB-KBB)
TESTING INTERFACE DESIGN REQUIREMENTS TO REV. 3 BY JUNE
SPECIFICATION IMPLEMENT THE UTP
SAFETY BASES FOR DESIGN  DEFINES: o DESIGN BASIS EVENTS ~ ONWI DOCUMENT
EVALUATION OF THE ESF o CLASSIFIES ESF UNDER EXTERNAL
i COMPONENTS REVIEW
o ESTABLISHES DESIGN
CONDITIONS

o DETERMINE GRADED QA

SITE MANAGEMENT PLAN ESTABLISHES SRPO FIELD POLICY UNDER PREPARATION
AND DEFINES IMPLEMENTING

\ | RESPONSIBILITY /




/ DOCUMENTS REFERENCED IN THE RD (CONT’D) \

TITLE PURPOSE STATUS
SHAFT DESIGN GUIDE DETERMINE SHAFT COMPLETE, UNDER
DESIGN METHODOLOGY EXTERNAL PEER REVIEW
ESF FLEXIBILITY STUDY STRATEGY TO EXPAND DRAFT, REV. 2
THE ESF TO PERFORM
ADDITIONAL TEST
IF REQUIRED
ESF POPULATION STUDY ESTABLISHES THE FINAL DRAFT
POPULATION FOR THE DESIGN
OF ESF COMPONENTS
ESF HOIST RECOMMENDATION DETERMINES ESF MINE FINAL DRAFT

HOISTING REQUIREMENT

VULNERABILITY ASSESSMENT  PROVIDES DESIGN INPUT FOR DOCUMENT IN PROCESS.

ESF SECURITY FEATURES
PRELIMINARY SAFETY IDENTIFIES INDUSTRIAL SAFETY DOCUMENT IN PROCESS.
ANALYSIS REPORT ISSUES THAT CAN BE MITIGATED DESIGN INPUT DURING

K(NON NUCLEAR) BY DESIGN FEATURES 30% DESIGN REV[EW)




CURRENT DESIGN TRENDS

ESF HOISTING SYSTEMS MAY BE USED FOR CONSTRUCTION, TESTING, AND
OPERATIONS.

UNDERGROUND LAYOUT MAY ACCOMMODATE EFFICIENT EXPANSION FOR
ADDITIONAL TESTING (IF REQUIRED).

'UNDERGROUND LAYOUT AND VENTILATION ARE CONFIGURED TO AID
DUST CONTROL.

- DESIGN VALIDATION AND SITE CHARACTERIZATION TESTING
INSTRUMENTATION SYSTEMS HAVE BEEN INTEGRATED.

-

SHAFT LINING BELOW 1000 FT CONFORMS TO CURRENT DATA BASE AND
DRY SHAFT CRITERIA.




REPRESENTATIVENESS OF ESF SITE

BY
ONWI

NRC/SRPO MEETING|
ON ESF DESIGN |,
HOUSTON, TEXAS
MAY 5.7, 1987 /




REPRESENTATIVENESS OF ESF SITE
FROM A GEOTECHNICAL VIEWPOINT

1. REGIONAL GEOLOGY
-Continuity within Palo Duro Basin allows extrapolation
of known conditions to the site. |
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REPRESENTATIVENESS OF ESF SITE
FROM A GEOTECHNICAL VIEWPOINT

1. REGIONAL GEOLOGY
-Continuity within Palo Duro Basin allows extrapolation
of known conditions to the site.

2. RANDOM SAMPLE
--Specific ESF location at the site can be chosen
randomly due to the continuity.




REPRESENTATIVENESS OF ESF SITE
FROM A GEOTECHNICAL VIEWPOINT

3. CONCLUSION
-~-From a geotechnical viewpoint, the ESF can be located

anywhere within the 9 square mile site. Geotechnical -

concerns are not a driver for locating the ESF.




EXPLORATORY SHAFT
LOCATION SELECTION
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SHAFT LOCATION WITHIN
NINE SQUARE MILES

o STUDY CONDUCTED TO LOCATE ESF WITHIN
DESIGNATED NINE SQUARE MILE AREA IN DEAF SMITH
COUNTY, TEXAS

o STUDY TOOK INTO ACCOUNT 1985 VERSION OF
REPOSITORY CONCEPTUAL DESIGN |




ESF LOCATION SELECTION CRITERIA

DOE REPOSITORY SITING GUIDELINES
(10 CFR 960) WERE APPLIED IN MICRO SCALE

o POSTCLOSURE CRITERIA

0 PRECLOSURE CRITERIA




POSTCLOSURE CRITERIA

THESE ARE REGIONAL AND LONG TERM
CRITERIA AND WERE APPLIED DURING THE
SELECTION OF NINE SQUARE MILE AREA.
THEY WERE NOT APPLICABLE IN MICRO
‘SCALE.




PRECLOSURE CRITERIA

APPLICABILITY OF ALL ELEVEN
CRITERIA EXAMINED
SIX RELEVANT CRITERIA APPLIED

SURFACE CHARACTERISTICS/FLOODING
ROCK CHARACTERISTICS/DIP OF SALT

1. POPULATION DENSITY AND DISTRIBUTION
2. ENVIRONMENT QUALITY |
3. SOCIOECONOMIC IMPACTS

4. TRANSPORTATION

5.

6.

J




APPLICATION OF CRITERIA/CONSIDERATIONS
AVOIDANCE AREAS

1. AVOID PROXIMITY TO HOUSES AND STRUCTURES

2. AVOID STREAM BOTTOMS AND PLAYAS AS POTENTIAL ARCHAEOLOGICAL
SITES

3. AVOID AREAS SUPPORTING SPECIALIZED ECONOMY

FAVORABLE AREAS

4. AREAS CLOSE TO HIGHWAYS ARE FAVORABLE -

5. HIGHER, FLAT AND WELL DRAINED GROUNDS ABOVE FLOOD PLAINS ARE
FAVORABLE |

6. UP-DIP LOCATIONS OF ALL SHAFTS ARE FAVORABLE, OBSERVE BUFFER
ZONE BETWEEN ESF AND REPOSITORY WORKINGS

-~




PHYSICAL CONSIDERATIONS FOR
LOCATING ESF

TWO, 12-FOOT DIAMETER SHAFTS IN ESF

UNDERGROUND WORKINGS OF APPROXIMATELY
5000 ACCOMMODATES IN SITU TESTING

LOCATION OF ESF RELATIVE TO REPOSITORY

ACCOMMODATES POTENTIAL INTEGRATION OF

THE TWO OR THEIR SEPARATION BY A BUFFER
- ZONE




RESULTS

ADVOIDANCE AREAS WERE IDENTIFIED ON NINE
SQUARE MILE AREA

FAVORABLE AREAS WERE EXAMINED

ESF ACCORDINGLY LOCATED
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EXPLORATORY SHAFT
FREEZING, LINING, AND
OPERATIONAL SEAL

BY

PARSONS BRINCKERHOFF/PB-KBB
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STRATIGRAPHY
FROM SRP SYNTHETIC DATA
GROLD SURFACE ELEV. 4033 WSL FORMATION . LITHOLOGIES
W QLACKWATER DRAY LOESS ISILT & VERY FINE SAND)
WATER TR
Te8LE O SILTS, SANDS, CRAVEL
10— ; VITH LAYERS OF CALICHE
o '
DOCKUM, SANDSTONES, SILTSTONES, & SMALES
BASE OF )
POTABLE
QUIFER
% r—g
, DEWEY LAXE SILTSTONE WITH CLAYSTONE
Y — TIFITES TR AL (MY (1 S—
- SALAD0 ' SILTSTONE WITH ANHYDRITE & CLAYSTONE
1sg' YATES SILTSTONE WITH CLAYSTONE
UPPER SEVEN RIVERS SALT & ANHYDRITE WITH CLAYSTONE
1325) ——— .
“ TEEERFTH  LOYER SEVEN RIVERS MUDSTONE & SANDSTONE WITH
FZI TR SALT, SILTSTONE & ANHYDRITE
1523' = l,:.:gﬁ{;:é_g_{%r
1P TP -
;’:ﬁegg%‘fegg OUEEN / GRAYBLRG SANDSTONE, SILTSTONE & MUDSTONE
LELA S BCA o
1703 =%
QLR ) SALT WITH CLASTICS,
ANHYDRITE & DOLOMITE
: FEH  upPeR san anRES
r——7"1
200§'
- ANAYDRITE WITH DOLOMITE, SALY & CLASTI €S
' L]
LONER SAN ANDRES SALT WITH ANHYDRITE & SILYSTONE
2289 T
ANHYDRITE, DOLOMITE & CLAYSTONE
o RS TE e
LONER SAN ANDRES SALT WITH SOME CLAYSTONE
253 WNIT 4
. DOLOMITE & ANHYDRITE
262" —— S 2
LONER SAN ANDRES ALt
NIT 3 )
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SHAFT 2 ARRANGEMENT

\
B\ N
o\
| SHAFT COLLAR MSL 40345
. WEPTH 0'-0Y ..
a3 Y
’ SHAFT SUBCOLLAR MSL 4018.5
——— \ oePTH 15'-0
[
|
——
]
I N
A
[
T
e
|
.
|
[]
T
1}
{1
]
{1
[ ]
]
J
EXPLORATORY
HORIZON MSL 1SS6'
__DEPTH 2476.5)

_x——T0P OF CRASH BEAMS

BOTTOM OF SHAFT MSL 14615
@EPTH 2571.5Y
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ESF - HYDROSTRATIGRAPHY

STEADY STATE
FORMATION { GROUNDWATER ‘ .
OGALLALA NATER TABLE W | 3793 MSL_ (240"
> 10 GPM * 13693 msL
r-ff’ﬁ”."i__ i 3354 wsL_
ANTA ROSA > 10 GPM
[ _S ______ 3255 MSL
3072 MSL  BASE OF POTABLE AQUIFIERS
DEWEY LAKE 0.002 GPM 2998 MSL
TLIBAYES 0,76 GPM 2966 MSL_
SALADO 0.002 GPM 2899 MSL
YATES 0.002 GPM 2834 MSL
UPPER SEVEN
RIVERS 0.01 GPM 2704 MSL
LOWER SEVEN
RIVERS 2.32 U
2510 WSt
QUEEN GRAYBURG 0.44 CPM
2330 WSt
UPPER SAN ANDRES 0.30 GPM.
(USA) 2024 W31
0.02 GPM
1856 MSL_
LSA & 0.02 GPu 1744 MSL
0.0! GPM 1662 vt
0.06 GPM ‘
LSA 4 1504 MSL
0.02 GPM 1430 _MSL
[z wsC
LSA 3
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FREEZE HOLE ARRANGEMENT

L
o\
4 fo-3 .7 ZL
TARGET PLAN AREA (TYPICAL) o, T —~4
TENCLAATIRE CONTROL BOLE | oy A .n" Z" r ‘a}!
3=\ (- N a(
&7 i/ 1 RN,
r RS B {78~
. \)\ l 25 [ ] /‘ o(
\ "\ '7.:;7‘“ 24 l EXCAVATION NEAT LINES 3 5/ '
" TEWCERATURE & | A=
INCLINOMETRIC o
CONTROL BOLES | J.&°Y
gi 67N\
; g
0\‘ !:.. /\.\
% -4+

¢
-
I\f"h

I~
i

-l

SURVEY PLAN 4033 MSL - 3693 MSL

7

.-

hE

.
&

TEMPERATURE &
INCLINOMETRIC
CONVROL HOLES

/

<N
\/va A \.:’E: . 44
[ N

SURVEY PLAN 3354 MSL - 3080 MSL

_....-—..‘-...-\
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FREEZE WALL DEVELOPMENT

SHAFT COLLAR 40345 43

D 1
I ) i

i -

g 4 c
& g gg
ty

— g

CONTROL HOLE

APPROX. 1CE WALL OUTER LIMIT

43)

CONCRETE BLOCXS
254 L
- FREEZE WOLE CIRCLE
= TEPERATURE
CONTROL
NLE

A S RAGEY YUTTNG 3N a2 0T 48T Y TATNL 2K ahF 2 WS % 5. T4

PB/PB~KBB MAY 1087
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PRELIMINARY LINING

1roe.
YT QUL 4035 UL
s T\ —
4000 MSL
TINER PLATES/CROUIED 39445 MSL (90'
TAST-INBLACE CONCRETE
4
SHORT ROCKBOL;S/# IREVESH
CAST-IN-PLACE CONCRETE
PRECAST CONCRETE BLOCKS
3308 MSL ’
3418 MSL
3051 M5L (9835
1o/ AIREM E

" CAS: ~IN-PLACE CONCRLTE

SPOUCRETE ) ————prer g e
ROCKBOLTS/W ) REMESH

SHOTCRETE FOR CLASTICS ONLY

#18EM
it

0TCRE
e

T

ROCKBOLTS/HIREMESH
RESIN FOAM
CAST-IN-PLACE CONCRETE

AL T A eV By TR LXKl w0 P LR N

[OLN TLY T i hl]

1982 MSL 2052.5) £%00 MR,

{ SHOTCRETE CLASTICS OnLY

ROCKBOL 1S/ IREMESH
RESIN FOAM
CAST-IN-PLACE CONCRETE

Laad ot 15 ¥ ]

P

1505 MSL (2523.5%
R0CKBOLTS/4 |8V 1430 MSL 254459
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B

SHAFT LINING ARRANGEMENT

4020.5 MSL (14%
SHAFT COLLAR

e
s et 0atd

220 “Petee 20 la

TN

[TTI% TR KT

T

Iy I AN

KSHAFT SUB-FLOOR

4034.5 WSt (0
400U MSL

COMPRESSIBLE MATERIAL

FINAL LINER/W] 3858 MSL
ASPHALT
STEEL
CONCRETE 3463 MsL
3203 MSL
3053 MSL
3000 MSL
EAL
BOTTOM) 2903 MSL pges st
. ]
GuL | ML LINER 2818 WSL
(ToP) | CONCRETE 2685 MSL
2659 ML
FINAL LINER/WT
SANDED CEMENT GROUT
STERL
CONCRETE
COMPRESSIBLE
MATERTAL
2000 WSL 1982 MSL
1958 MSL
EAL
Borou FINAL LINER
CONCRETE

1558 MSL 2476.5') EXPLORATION LEVEL

1505 MSL (2529.5') SHAFT BOTTOM

1430 MSL (2544.5') SHAFT EXCAVATION DEPTH
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TN

OPERATIONAL CHEMICAL SHAFT SEAL

CONCRETE PRIMARY —\
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OPERATIONAL CHEMICAL SHAFT SEAL

STEEL
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OPERATIONAL ASPHALT SHAFT SEAL

CONCRETE PRIMARY —\

ASPHALT

STEEL
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- EXPLORATORY SHAFT FREEZING, LINING
AND OPERATIONAL SEAL DESIGN

o  DESIGN REQUIREMENTS

0  SHAFT FREEZING

0 SHAFT EXCAVATION
0 SHAFT LINING AND SEAL DESIGN

0  SHAFT LINING AND SEAL PLACEMENT




ESF SHAFTS DESIGN REQUIREMENTS




o

FUNCTIONAL REQUIREMENTS

ESF TO SUPPORT REPOSITORY CONSTRUCTION




PERFORMANCE CRITERIA

USE REASONABLY AVAILABLE TECHNOLOGY

USE TECHNOLOGY SIMILAR TO THE PLANNED
REPOSITORY

DESIGN OF ESF PERMANENT STRUCTURES
AND SIMILAR REPOSITORY STRUCTURES
SHALL BE TO THE SAME CRITERIA

ESF 6PENINGS AND BOREHOLES SHALL NOT
BECOME PREFERENTIAL PATHWAYS |




CONSTRAINTS

PERMANENT ESF STRUCTURES SHALL HAVE A
100-YEAR MAINTENANCE LIFE

PERMANENT ESF STRUCTURES ARE

- UNDERGROUND OPENINGS
- SHAFT LINERS

- OPERATIONAL SEALS

- ~ GROUND SUPPORT




SHAFT FREEZING
DESIGN REQUIREMENTS




FUNCTIONAL REQUIREMENTS

PREVENT WATER INFLOW TO SHAFT EXCAVATION

STABILIZE WATERBEARING STRATA TO PERMIT
SHAFT EXCAVATION

STABILIZE SHAFT TO PERMIT SITE
CHARACTERIZATION TESTING AND INSTALLATION
OF PRELIMINARY ROCK SUPPORT




o

PERFORMANCE CRITERIA

ICE WALL SHALL:

- BE STRUCTURALLY STABLE

- MAINTAIN INTEGRITY OF SURROUNDING STRATA




" SHAFT EXCAVATION
DESIGN REQUIREMENTS




FUNCTIONAL REQUIREMENTS

o PROVIDE EXCAVATIONS FOR:
- INSTALLATION OF SHAFT LINING
- INSTALLATlON OF SHAFT SEALS
- SITE CHARACTERIZATION ACTIVITIES
- DESIGN VALIDATION TESTING

- ACCESSING EXCAVATIONS AT THE
" REPOSITORY HORIZION




PERFORMANCE CRITERIA
EXCAVATIONS SHALL UTILIZE APPROPRIATE
PRELIMINARY ROCK SUPPORT
EXCAVATION OVERBREAK SHALL BE CONTROLLED

DISTURBANCE OF THE ADJOINING ROCK MASS SHALL
BE MINIMIZED

SEAL ZONES SHALL HAVE STRINGENT CONTROL

' GROUND WATER INFLOW SHALL BE CONTROLLED




SHAFT LINING AND PLACEMENT
DESIGN REQUIREMENTS




r FUNCTIONAL REQUIREMENTS
o LINER SHALL PROVIDE FOR

- . GROUND SUPPORT

. GROUNDWATER CONTROL

- SHAFT OUTFITTING

- SHAFT INSTRUMENTATION




PERFORMANCE CRITERIA
LINER SHALL WITHSTAND ALL ANTICIPATED
PRESSURES

LINER SHALL WITHSTAND STATIC AND DYNAMIC LOADS
OF CONVEYANCE SYSTEMS

LINER SHALL SUPPORT UTILITIES AND CABLES

LINER SHALL INCLUDE PROVISIONS FOR SHAFT
INSTRUMENTATION




CONSTRAINTS
ZERO WATER INFLOW THROUGH LINER IN OGALLALA
AND DOCKUM

WATER INFLOW THROUGH LINER BELOW OGALLALA
AND DOCKUM

- TOTAL 0.3 GPM

- POINT SOURCE 0.1 GPM




SHAFT SEALS AND PLACEMENT

DESIGN REQUIREMENTS




FUNCTIONAL REQUIREMENTS

0o PREVENT HORIZONTAL AND VERTICAL GROUNDWATER
PATHWAYS -




PERFORMANCE CRITERIA

o THE OPERATIONAL SEAL SYSTEM SHALL FUNCTION
FOR THE LIFE OF THE SHAFTS

0 OPERATIONAL SEALS SHALL:
- MINIMIZE GROUNDWATER INFLOW

- PREVENT VERTICAL MIGRATION OF
GROUNDWATER




CONSTRAINTS

0 MONITORING INSTRUMENTATION AND TESTING SHALL
NOT ADVERSELY AFFECT THE SEAL FUNCTION |




DESIGN VALIDATION TESTING
BY
PARSONS BRINCKERHOFF/PB-KBB

NRC/SRPO MEETING
ON ESF DESIGN

HOUSTON, TEXAS
MAY 5-7, 1987




- ESF DESIGN VALIDATION
AND ESF DESIGN PERFORMANCE
MONITORING TESTING

DATA NEEDS DETERMINED BY ESF A/E
SPECIFIC INSTRUMENTATION/TESTING REQUIREMENTS

DETERMINED BY UNDERGROUND TESTING CONTRACTOR
(UTC)




OBJECTIVES OF ESF
DESIGN PERFORMANCE MONITORING

MECHANICAL RESPONSE MONITORING OF SHAFT
STRUCTURAL COMPONENTS

MONITORING OF SHAFT WATER CONTROL MEASURES

MECHANICAL RESPONSE MONITORING OF
UNDERGROUND OPENINGS (DRIFTS)




OBJECTIVES OF ESF DESIGN VALIDATION

o MEASUREMENT OF IN SITU GEOTECHNICAL
PARAMETERS

- STRESS FIELD/MECHANICAL PROPERTIES/GEOHYDROLOGY, ETC.

- SUPPLEMENTS EDBH INFORMATION

o MEASUREMENT OF MINING INDUCED
- ALTERATIONS

- CHANGES TO ABOVE

- SUPPLEMENTS ESF DESIGN PERFORMANCE MONITORING




RESPONSE TO TESTING/MONITORING

o  FIELD DESIGN CHANGES

0 STEERING OF OPERATIONS AND MAINTENANCE
ACTIVITIES |

o CALIBRATION OF DESIGN




QUALITY ASSURANCE PROGRAM
FOR
ESF DESIGN

- BY
PARSONS BRINCKERHOFF/PB-KBB

NRC/SRPO MEETING
ON ESF DESIGN
HOUSTON, TEXAS
MAY 5-7, 1987




ESF A-E

QA ACCESS TO MANAGEMENT
SRPO SRPO L. | onwm
MANAGER | oA mANAGER QA MANAGER
POLICY
BOARD
|
ESF A-E
PROJECT QA -
MANAGER | MANAGER .
ENVIRONMENT INFRASTRUCTURE MINING
MANAGER MANAGER MANAGER




ESF A-E
QA IMPLEMENTATION METHOD

o QA PLAN
ES-200-1

o QA PROCEDURES MANUAL
ES-12-01

o QAENGINEER/DESIGN MANUAL
ES-6-01




0O 0000000000 O0O0

ESF A-E
APPROPRIATE QA REQUIREMENTS

ORGANIZATION

QA PROGRAM

DESIGN CONTROL

PROCURE%ENT DOCUMENT CONTROL
INSTRUMENT PROCUREMENT AND DRAWINGS
DOCUMENT CONTROL

CONTROL OF PURCHASED ITEMS AND SERVICES
IDENTIFICATION AND CONTROL OF ITEMS
INSPECTION.

CONTROL OF NONCONFORMING ITEMS
CORRECTIVE ACTION

QA RECORDS

- AUDITS




- ESF A-E
DESIGN CONTROL PROCEDURES

QAOP’S

- 2.01 DESIGN REVIEWS
S.02 DOCUMENT REVIEWS

EP’S

2.00 DESIGN INPUT
3.01 DRAFTING STANDARDS
3.02 CHECKING

3.03 DESIGN ANALYSIS

3.06 DESIGN REPORTS




ESF A-E
DESIGN CONTROL PROCEDURES (CONT.)

EP’S

3.11 VALIDATION/VERIFICATION OF COMPUTER CODES

 3.12 COMPUTER PROGRAM DESIGN

3.13 COMPUTER SOFTWARE CUSTOMER CONTROL
4.01 IN-WORK REVIEWS -

4.02 DESIGN REVIEWS

5.01 CONFIGURATION I.D. AND DOCUMENTATION
502  CONFIGURATION STATUS REPORTING

5.03 CONFIGURATION CHANGE CONTROL

6.01 INTERFACE CONTROL DRAWINGS

7.01 IN-WORK DOCUMENTS

7.02 DOCUMENT APPROVAL/RELEASE




