
3.3.3 Design/Construction
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3.3.4 Licensing/Regulatory
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3.3.5 Design, Construction & Testing Controls and Requirements
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3.4 Optimum Configuration

3.4.1 Initial Compilation of Configuration Elements

The results of the configuration analyses of the Working Groups were compiled and
consolidated by the Project Engineering Manager resulting in the following 37 page
listing by individual configuration element. Each of the configuration elements was
then scored using a simple mathematical method. For each working group criteria that
was satisfied by the configuration element, a value of 2 was assigned if it was the
preferred source and a value of 1 was assigned if it was an alternate source. The point
values were then totaled for each configuration element resulting in the List of
Configuration Elements with point totals shown in parentheses.

Example:

Page 1 of 37, E-W cross drift, central block, above the repository block.

This configuration element was listed as the preferred source for 9 criteria
@ 2 points/criteria = 18 points.

This configuration element was also listed as the alternate source for 4
criteria @ I point/criteria = 4 points.

Total point value = 18 + 4 = 22

Note: Criterion 1(D5C) & (TS1) are treated as separate criterion and
scored accordingly.

The highest rated configuration elements are shown in bold on the list. This
information was provided back to the Working Groups for determining a
recommended Optimum Configuration for presentation to the Integrated Planning
Committee for validation.
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Enhanced Characterization of the Repository Block
Initial List of Configuration Elements

- East-West Drift (9 varations), includes alcoves (17-31)-Northern Block @ 3 different elevations (at emplacement horizon, above,below)-Central Block @ 3 different elevations (at emplacement horizon, above, below)-Southern Block @ 3 different elevations (at emplacement horizon, above, below)- East-West Drift w/Calico Hills Loop (9 variations), includes alcoves (26-48)

- Same 9 options identified above but with each having a Calico Hills loop

- Existing Thermal Test Facility (2)

- Existing Ghost Dance Fault Alcoves (8)

- Other existing ESF excavations (8)

- 3D Seismic from surface and ESF (3)

- Horizontal Borehole from Solitario Canyon (4)

- Northern Crest Borehole to WT (29)

- Southern Crest Borehole to WT (28)

- Paired WT holes across middle of Solitario Canyon Fault (3)

- Borehole west of Solitario Canyon Fault (1)

- Borehole near WT-17 (2)



- Additional testing in G-2 and WT-24 (9)

- Southern Testing Complex (9)

- Additional 4 boreholes to carbonate aquifer, between repository block & Franklin Lake

Playa (4)

- G-hole in Crater Flats (1)

- WT-23 (1)

- Testing in SD-6 (8)

- Laboratory Testing (17)

5/20/97

Rank order of configuration elements (with point values}

48 E-W drift, central block, at emplacement horizon, w/ Calico Hills loop

37 E-W drift, northern block, at emplacement horizon, w/ Calico Hills loop

35 E-W drift, northern block, above emplacement horizon, w/ Calico Hills loop

31 E-W drift, northern block, below emplacement horizon, w/ Calico Hills loop

31 E-W drift, central block, above emplacement horizon, w/ Calico Hills loop

31 E-W drift, northern block, above emplacement horizon

29 Northern Crest borehole to water table

29 E-W drift, central block, below emplacement horizon, w/ Calico Hills loop

28 Southern Crest borehole to water table

28 E-W drift, southern block, above emplacement horizon, w/ Calico Hills loop

28 E-W drift, southern block, at emplacement horizon, w/ Calico Hills loop



3.4.2 Evaluation & Development of Optimum Configuration

In implementing the methodology to develop recommended enhancements, Testing,
Performance Assessment and Design Working Groups addressed questions about
appropriate drifting, test alcoves, and subsurface boreholes, surface boreholes, and
other investigations, that could enhance the scientific understanding of the site for
specific technical criteria. Licensing/Regulatory, Controls and Requirements and
Construction Working Groups addressed questions about specific technical criteria
that dealt with regulatory constraints or requirements that could potentially constrain
enhancements to the program.

There were two general views on the initially recommended configurations; one from
design and one from testing. Site attributes that were of interest to testing included
zones of potentially higher infiltration on the western side of the block, including
evidence of fast paths. A cross section through the block illustrates that the repository
development would be in the middle nonlithophysal, the lower lithophysal, and the
lower nonlithophysal zone. An issue for testing is a look at that vertical section with
respect to fracture mapping, some geomechanical properties, some hydrologic
properties. Repository exposures to the lower nonlithophysal strata generally start in
the southern part of the block. The middle nonlithophysal is seen in the east main and
the bulk of the repository is in the lower lithophysal. When mapping in the existing
construction, a zone of unexpected fracturing was encountered at station 43+00. A
testing perspective was that predictive modeling could be done and compared to
conditions encountered in this area that could support the Viability Assessment . Also,
in the southern part of the block, the Solitario Canyon fault has a reasonable amount
of displacement, and the splay on the Solitario Canyon is clearly present. The
recommendation from the testing working group was drifting along repository
alignment within the repository block near station 43+00.

The design perspective was more focused on the northern part of the block, the
preferred zone for potential expansion. Design was concerned about an excavation in
the repository horizon, because if the drift orientation is not coincident with the
eventual repository alignment, there is a potential to lose repository area. There is
also a concern about the 10 CFR 960 Erosion guideline 200 meter disqualifer. The
currently planned repository horizon is about as high in the section as it can go. One
argument about drifting below the repository horizon was that it could constrain the
ability to move the repository horizon downward. If it turns out, for example, that the
lower lithophysal is, in fact better rock for the repository horizon, it would be logical
to shift the repository down to take advantage of that. The ECRB drift should not
constrain that eventuality. Accordingly, design preferred to drift above the repository
horizon. The design working group recommended developing a drift that could be
used as a performance confirmation drift.
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As a result of the scoring effort, the following elements (highest ranking) were
accepted by the working groups as part of the optimum configuration:
- East-West cross drift (with or without Calico Hills Access)
- Northern Crest Borehole
- Southern Crest Borehole
- Laboratory Testing (primarily related to waste package/EBS performance)
- Southern Testing Complex
The working groups were in agreement with this list with the only items requiring

additional discussion were the configuration of the East-West cross drift and the
inclusion/exclusion of the Calico Hills Access.

The design and testing groups jointly developed a cross drift configuration to be
included as pan of the overall optimum configuration. If the drift is to stay above the
repository horizon, it is appropriate and faster to start off a ramp rather than to circle
around from the east main, which could take more than a month. This recommended
configuration has other advantages. First, it has approximately 1,000 feet of drifting in
rock that is not potential repository rock, with a wet-head cutter machine (used for
dust control and excavation enhancement). That allows time to make measurements,
and confirm construction is not impacting waste isolation. It also allows the ability to
pass by near an alcove, or even the heated drift test to deliberately look for
interactions, perhaps even flooding an area, if it is seen as appropriate. It could be
avoided as well if that was the decision. One additional attribute is that it allows a
way to get down to the Calico Hills at a later time without going through the TSw3
directly (if in fact the potential presence of erionite remains a major concern).

In summary, a drift located further to the south gives a better look at the northwest
trending fracture zones that start at about Station 43+00 in the ESF Main Drift. It hits
the Solitario Canyon fault at a location where there is significant displacement, and
definitely crosses the splay. The splay could extent to the north, but it would be
beneath the Paintbrush. The third attribute favoring the farther south drift is that the
drift would actually be in the lower non-lithophysal Topopah Spring unit in the
western most region of the drift. The intercept with the Solitario Canyon fault would
be below the lower lithophysal/lower non-lithophysal contact; this is potentially the
most significant testing consideration. Drifting in the repository horizon potentially
constrains the layout flexibility, as does drifting below the horizon. Starting from the
north ramp gives the correct elevation to go above the horizon, and allows for
potential interactions with the ongoing test program.
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3.4.3 Illustration of Drifting Options Considered & Consensus Option

The following illustration shows the initial cross drift configurations preferred by the
Testing Working Group and the Design/Construction Working Group. It also shows
the other options jointly considered by these two Working Groups and the consensus.
configuration that resulted from the joint working group discussions.
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3.4.4 Concurrence of Integrated Planning Committee

The following write-up provides a brief description of the optimum configuration and
the validation of this optimum configuration by the Integrated Planning Committee as
shown by the sign off sheet.
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ENHANCED CHARACTERIZATION OF THE REPOSITORY BLOCK
OPTIMUM CONFIGURATION

INTEGRATED PLANNING COMMITTEE CONCURRENCE

During the week of April 28, 1997, the five Working Group Leads, Michael Voegele, and Jim
Beyer with support from other Working Group members developed a recommended optimum
configuration for the enhanced characterization of the repository block. Six configuration
elements were included, in rank order, in this optimum configuration. These elements were an
East-West cross drift, a northern borehole, a southern borehole, Calico Hills excavation from the
end of the East-West cross drift, performance assessment testing related to waste package, and
the Southern Testing Complex.

Significant testing and design aspects were considered in, and incorporated into, arriving at the
optimum configuration. These included vertical geologic stratigraphy, fracture mapping, potential
repository block flexibility, and future access to the Calico Hills without direct transit through
Tsw3. Two additional value added features arise from optimum configuration; () greater
opportunity to view the northwest trending fracture zones which begin at Station 43+00 and, (2)
crossing the Solitario Canyon at an area to observe the significant displacement there where it
crosses the splay.

The recommended optimum configuration was presented to the Integrated Planning Committee
on May 1, 1997. The list of attendees is included as Attachment 1. The committee was presented
with the complete list of configuration elements that were identified by the Working Groups. The
methodology for scoring each element was described and the score for each configuration element
was presented to the committee. The details and supporting rationale for the recommended
optimum configuration were then presented to the committee. Several questions were raised and
a considerable amount of discussion occurred concerning the potential impact of the East-West
cross drift on waste isolation and potential repository performance. Dennis Williams indicated
that the fourth element, Calico Hills excavation, should be recombined with the East-West cross
drift consistent with the original Working Group recommendation. The committee agreed with
the caveat that the Calico Hills work would not take precedence over the northern and southern
boreholes and would not be included in the ECRB Change Request. Final determination
regarding access into the Calico Hills will be made in 1998 based upon information gained from
the East-West Drift and the Calico Hills scoping studies. Michael Voegele asked the committee
members to further examine the recommended optimum configuration and the committee would
reconvene on the following day.

The Integrated Planning Committee reconvened on May 2, 1997 to finalize discussion on the
optimum configuration. The list of attendees is included is Attachment 2. The discussions from
the previous day were concluded with all questions answered to the satisfaction of those present.
The committee members present were then polled for final questions and whether they concurred
with the scope of the optimum configuration. All members present indicated their concurrence
with the scope of the optimum configuration. The optimum configuration is described in
Attachment 3.
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OPTIMUM CONFIGURATION

INTEGRATED PLANNING COMMITTEE CONCURRENCE
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ATTACHMENT 1

ENHANCED CHARACERIZATION OF THE REPOSITORY BLOCK
INTEGRATED PLANNING COMMITTEE MEETING

MAY 1, 1997 4:00-5:OOPM
ROOM 1275



ATTACHMENT 2

ENHANCED CHARACTERIZATION OF THE REPOSIORY BLOCK

INTEGRATED PLANNING COMMITTEE MEETING

MAY 2, 1997 12:30-1:30PM.
ROOM 1257



ATTACHMENT 3

ENHANCED CHARACTERIZATION OF THE REPOSITORY
BLOCK

OPTIMUM CONFIGURATION

VALIDATED BY THE INTEGRATED PLANNING COMMITEE ON MAY 2,1997
RANK ORDER

1. EAST-WEST CROSS DRIFT COMING OFF THE NORTH RAMP TO THE
SOUTHWEST INTERSECTING SOLITARIO CANYON FAULT CENTRAL
BLOCK(BETWEEN SECTIONS 2 &3), ABOVE THE REPOSITORY HORIZON,
PRESERVE ABILITY TO GO TO CALICO HILLS

1A. ACCESS TO CALICO HILLS FROM THE WEST END OF THE EAST-WEST
CROSS DRIFT. (This element is included as part of the East-West drift but the
cost and schedule will not be included in the Change Request)

2. NORTHERN BOREHOLE TO THE WATER TABLE BETWEEN UZ-14 AND G-2 AT
THE HEAD OF TEACUP WASH

3. SOUTHERN BOREHOLE TO THE WATER TABLE ALONG THE CREST
BETWEEN UZ-6 AND H-3.

4. PERFORMANCE ASSESSMENT RELATED LABORATORY TESTING
- Cathodic Protection
- Flow & transport through corrosion pits in waste package
- Drip shield
- Cladding
- Thermomechanical data and dissolution rates under different water composition

and heating scenarios

5 SOUTHERN TESTING COMPLEX (3-4 BOREHOLES)
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3.5 Scope, Schedule & Cost

3.5.1 Work Scope

The work scope statements for the various pieces of work can be found in the two
Change Requests for the ECRB. Copies of these Change Requests are included in
Appendix F and Appendix G.

3.5.2 Integrated Schedule

The schedule, including milestones, can be found in the two Change Requests for the
ECRB.

3.5.3 Cost

The cost estimates for the ECRB are found in the two Change Requests. The total
cost is $1.5M for the Early Start work and $39. 1M for the remaining work totaling
$40.6M.
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