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YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

PLAN FOR THE PHASED APPROACH TO ESF LJ/
DESIGN DEVELOPMENT AND IMPLEMENTATION

EXECUTIVE SUMMARY

This plan has been prepared in response to an Office of Civilian Radioactive
Waste Management (OCRWM) request to develop a phased approach to the ESF
design development and implementation. The plan shows how the ESF design,
construction and testing activities will be conducted using a phased
approach.

The specific design, construction, and test packages as well as the tests
described may change during the trade studies being performed in preparation
for resumption of Title II design. These changes will be made/developed
without modification to this plan, but will be documented in the plan to be
provided for phased ESF Title II design and implementation.

The design priorities and sequence which will be followed during the
preparation of the design packages for construction and testing (shown in
Figure 1), are as follows: _

. Site Preparation and Portal of North Ramp |l
. North Ramp from Portal to Topopah Spring (TS) Level

. Site Preparation and Portal of South Ramp

South Ramp from Portal to TS Level

North Ramp from Calico Hills (CH) Turnout to CH Level

South Ramp from CH Turnout to CH Level

Full Length Drift at the CH Level

Full Length Drift at the TS Level

9. Main Test Level Core Area at the TS Level

10. Shaft at North End-Surface to TS Level
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PLAN FOR THE PHASED APPROACH TO DESIGN
DEVELOPMENT AND ESF IMPLEMENTATION {l

INTRODUCTION

This plan has been prepared in response to an Office of Civilian
Radiocactive Waste Management (OCRWM) request to develop a phased
approach to design development and ESF implementation in order to
preserve flexibility and to take advantage of findings as data
acquisition proceeds. (J. Bartlett memorandum to Acting Associate
Director, Office of Geologic Disposal, RW-20, and Acting Associate
Director, Office of Systems and Compliance, F#-30, "Completion of
Exploratory Shaft Facility Design" dated February 12, 1991). More

detailed plans for the phased design and construction of the ESF will be
provided to OCRWM in September 1991.

PURPOSE

The purpose of this plan is to show how the ESF design, construction,
and test activities will be conducted using a phased approach, in order
to allow the program to consider newly obtained information, which may
alter or change current designs, construction or testing strategies.

SCOPE ll

The scope of this plan is to briefly describe the key activities which
will be performed during the ESF design, construction and testing.

The plan will, 1) discuss the development of, and a test planning basis
for, a preliminary ESF design. 2) Discuss the logic of the phased
approach to design/construction development, 3) identify the individual
design/construction phases and the associated tests, and 4) identify
participants, by area of responsibility.

DESIGN APPROACH

GENERAL

The ESF design will re-commence as follows;

A design study will be conducted by the ESP Architect/Engineer (AE)
using Project controlled requirements documents, to develop a
preliminary (reference) design which is consistent with the controlled
site characterization testing program, and will form the basis for a

-l



2.2

revised Title I design. The study will evaluate the favorable features
of the highest ranked options identified in the ESF Alternatives Study
Findings Report, and will incorporate these features to produce a design
which will enhance the construction and performance of the underground
test facility.

The transition from project controlled requirements to the OCRWM
baselined requirements will be described in a plan to be provided by the
Office of Systems and Compliance (OSC).

Upon completion and issuance of the modified Title I Design Summary
Report, it will be transmitted to OCRWM together with a plan for phased
ESF Title II design and implementation. OCRWM will then review and
accept the Title I Design Summary Report, the final ESF configuration,
and the Title II design implementation plan.

The ESF Title II design, construction, and testing will be conducted in
phases. This phased approach will allow the program to evaluate any
newly acquired test data and determine if any modifications or changes
to the existing designs or testing strategies are necessary prior to
starting the next construction phase.

DESIGN PHASES

As indicated earlier, the design of the ESF will be conducted in phases.
This will allow information from early testing to influence construction
and testing of ongoing/following phases.

Figure 1 is a graphic representation of the option which contains the
majority of the favorable features of the highest ranked options
identified by the ESF Alternatives Study. It also incorporates the
addi-.onal modifications recommended by the Office of Geologic Disposal
(0GD). This option will be used as the reference design concept for
commencing the design study. (It should be noted that trade studies
will be performed to provide justification for any changes with respect
to the highest ranked option.)

The specific design, construction, and test packages as well as the
tests described may change during the trade studies being performed in
preparation for resumption of Title II design. These changes will be
made/developed without modification to this plan, but will be documented
in the plan provided for phased ESF Title II design and implementation.

The design priorities and sequence which will be followed during the

preparation of the design packages for construction and testing (shown
in Figure 1), are as follows:

1. Site Preparation and Portal of North Ramp

2. Nortl Ramp from Portal to Topopah Spring (TS) Level
3. Site Preparation and Portal of South Ramp

4. South Ramp fram Portal to TS Level

S. North Ramp from Calico Hills (CH) Turnout to CH Level



6. South Ramp from CH Turnout to CH Level

7. Full Length Drift at the CH Level

8. Full Length Drift at the TS Level

9. Main Test Level Core Area at the TS Level
10. Shaft at North End-Surface to TS Level

Each design phase corresponds with a construction/testing phase,
beginning with surface preparation and portal development and proceeding
through exploratory drifting and main test level development on the TS
Level.

Before Title II design begins, those aspects of the test program which
may be affected by a change in ESF configuration must be identified.
These determinations will be predicated on various Project Office
assessments of data needs and testing priorities, and will be documented
in the Site Characterization Program Baseline (SCFB) developed by the
Requlatory and Site Evaluation Division (RSED). Consistent with the
Project’s Test and Evaluation Plan (T&EP) and SCFB, test planning
packages will be produced which compile and interrelate technical
testing bases, test descriptions, and test controls. Test planning
packages will provide the prioritized basis for specific test
requirements for ESF design. This process will begin during pre-Title
II design studies, and will continue through phased ESF design and
construction/testing.

Test planning and associated test-related support of phased design
elements will emphasize the flexibility to accommodate changes in
construction and testing for each phase. This flexibility recognizes
that data gathered from early construction phases may indicate the
necessity to expand, or modify test program elements. Development of
the phased design will proceed without interruption, but will be capable
of incorporating later adjustments if construction and/or testing
programs require modification as a result of ongoing data evaluation.

Early design emphasis (Phases 1-4) will be on the north and south ramp
accesses. Phases 1 and 3, site preparation and portal development of
the north and south ramps, involve site leveling and grading to
accommodate the construction and operation of the portals. These phases
include the design of support buildings, facilities and utilities.
Phases 2 and 4 (north and south ramps from portals to TS involve the
design, construction and testing of the north and south ramps to the

TS level. Declined ramps will provide access to the TS level, including
construction and test-related utilities and support. Testing
requirements for these design phases will be prioritized, as will
development of detailed test planning and identification of construction
support and test controls. The tests currently identified in the SCPB
which are planned in the primary science ramp (north ramp; Phase 2),
during construction include the following:

1. Multi-purpose Borehole (MPBH) (may be replaced by engineering
investigation boreholes for ramp accesses)



2. Geologic Mapping
3. Short Radial Boreholes

4. Hydrochemistry L_L
5 Mineralogy/Petrology (sampling)

6. Matrix Hydrologic Properties (sampling)

7. Chlorine-36 (sampling)

8. Hydrologic Properties of Major Faults (Bow Ridge Fault and
Drill Hole Wash Structure)

Perched Water (if encountered).

O
.

NCT: The validity of the list of tests shown above is dependent on
the RSED review and approval of the SCPB.

Several tests proposed or planned in the ramp will be deferred until
after construction and other prioritized ESF testing activities have
been completed. These deferred ramp tests are:

1. Upper Demonstration Breakout Room

2. Heater Experiment in TSwl

3. Overcore Stress

4. Vertical Seismic Profiling

5. Long Radial Boreholes Test (status and scope TBD for ramp
accesses; depends on construction of MPBH)

6. Intact Fractures

7. Excavation Effects (status and scope TBD for ramp accesses)

8. Shaft Convergence (status and scope TBD for ramp accesses).

For the south ramp (Phase 4), the only testing proposed or planned l\J
during ramp construction are Geologic Mapping, Perched Water (if =
encountered), and Bydrologic Properties of Major Faults (if

encountered). _

Phases 5 and 6 are the extensions of the north and south ramps from the
CH turnouts to the CH level. Declined ramps will be designed to
provide access to the CH ge< ogic unit, including construction
utilities and support to th: cequired tests. Tests proposed or planned
during construction of Phase 5 (north ramp) include the following:

1. Geologic Mapping

2. Short Radial Boreholes

3. Bydrochemistry

4. Mineralogy/Petrology (sampling)

5. Matrix Hydrologic Properties (sampling)

6. Chlorine-36 (sampling)

7. Hydrologic Properties of Major Faults (Drill Hole wash Structure)
8. Perched Water (if encountered)



Deferred tests proposed or planned after construction and after other
prioritized ESF testing activities have been completed include:

1. Vertical Seismic Profiling

2. Long Radial Boreholes Test (status and scope TBD for ramp
accesses)

3. Intact Fractures

4. Excavation Effects (status and scope TBD for ramp accesses)

For the CH ramp extension in the south (Phase 6), the only tests
currently proposed or planned are Geologic Mapping, Perched Water (if
encountered), and Hydrologic Properties of Major Faults (if
encountered).

Drifting and testing on the CH level (Phase 7) will include a drift
connecting the north and south ramps, and lateral drifts to selected
areas of geologic interest. Design will consider construction and
operational utilities to support required tests. The testing program
for the CH level is currently being defined. Testing will be initiated
during construction, and will continue after construction is complete.
Tests currently proposed or planned include:

1. Geologic Mapping

2. Hydrologic Properties of Major Faults
3. Bulk Permeability _

4. Mineralogy/Petrology (sampling)

S. Matrix Hydrologic Properties (sampling)
6. Chlorine-36 (sampling)

7. Perched Water (if encountered)

8. Hydrochemistry

9. Vertical Seismic Profiling

10. Diffusion

11. Intact Fractures

12. Overcore Stress

Other testing activities being evaluated for inclusion in the CH test
suite include geomechanical and geochemical tests such as plate
loading and migration studies. The finalization of the CH test program
is an early priority in ESF design and plamning.

Phase 8 will address the full length drifting on the TS level,
including drifting east and west across the block. A drift connecting
the north and south ramps at the TS will be designed, including
construction and operational utilities to support the required tests.
additional drifting and associated utilities and test support will
provide east-west exposure, including a southern Ghost Dance Fault
intercept. Tests currently proposed or planned for the TS drifting
phase inclule:



Geologic Mapping

Bulk Permeability Lwl
Hydrologic Properties of Major Faults '
perched Water (if encountered)
Mineralogy/Petrology (sampling)

Matrix Bydrologic Properties (sampling)
Chlorine-36 {sampling)

Intact Fractures

Plate Loading

10. Vertical Seismic Profiling

11. Ground Support Monitoring

12. Evaluation of Mining Methods

13. Equipment/Development

14. Rock Mass Strength

15. Air Quality/Ventilation

16. Monitoring Drift Stability

WO UT L& W
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Phase 9 includes operational design and construction of those openings
required to support the required tests at the main test level core area
on the TS level. Tests currently proposed or planned for the main test
level core area include:

1. Lower Demonstration Breakout Room

2. Geologic Mapping

3. Mineralogy/Petrology (sampling)

4. Sequential Drift Mining

§. Canister Scale Heater '
6. Heated Block l l
7. Thermal Stress

8. Heated Room

9. Equipment/Development

i?. Plate Loading

11. Rock Mass Strength

12. Evaluation of Mining Methods

13. Ground Support Monitoring

14. Monitoring of Drift Stability

15. Air Quality/Ventilation

16. Engineered Barrier

17. Seals

18. Overcore Stress

19. Matrix Hydrologic Properties (sampling)
20. Percolation

21. Bulk Permeability

22. Perched Water (if encountered)

23. Diffusion

24. Chlorine-36 (sampling)
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The ESF design will include an cptional shaft {Phase 10) which would :e
constructed in the north, extending from the surface to the TS lavel

near the main test level core area. The shaf: would expose th
geologic strata overlying the TS level. The shaft will be locatsd it
the potential repository emplacement exhaust snaft, but will ke
constructed only if required Zor collection of zest information oz
augment characterization data obtained from the ramps.

RESPONSIBILITIES

The Office of Geologic Disposal (OGD) Engineering and Develcpment
Division (E&DD),is responsible fzr the overall administrative ccacrsl ofF
cthe ESF design activities. The Regqulatory and Site Evaluation Divisicon
(RSED) is responsible for development and contzel of the site
Characterizaticn testing program.

Technical and Management Support Services (T&MSS) under the directicn of
OGD E&DD, will assist E&DD in the guidance, management, and menizizing
of the design activities.

Raytheon Services Nevada (RSN), the ESF Architact/Engineer :is
responsible Icr cthe design c£ the ESF, wnhich inciludes the preparatizn of
design drawings and constructicn specificaticns Itz both the suriaca

*3
facilities and the underground test Zacility.

The Los Alamcs Naticnal Laboratory (LANL) Test Managers C£ficze (TMO) :is

responsiktle Ior consolidating ths tasting inputs Zrom the tast

-

cemmunity. The Priacipal Investigators (PI's) Zrzm the Unized Statsas
Geological Survey (USGS), LANL, Sandiz Naticnal laboratcoriss (SNL) zand
Zawrence Llvsrmeors Naticnal laboratsry (LLNL), will identiiy ’

- ; ; = & - ja - MY gq T . i -
testing needs, and from thase needs the TMO will Zzvelop zast

raquirements Icxz use Dy the A/E in developing ths dasign.

vy



YMP-5

7/—~/7ymg

Department of Energy
Yucca Mountain Site Characterization
Project Office WBS 1.2.5
P. 0. Box 98608 QA: N/A
Las Vegas, NV 88193-8608

JAN 23 1991

John H. Nelson
Technical Project Officer
for Yucca Mountain
Site Characterization Project
Science Applications International Corporation
The Valley Bank Center, Suite 407
101 Convention Center Drive
Las Vegas, NV 89109

SCOPE OF WORK (SCW) TO PREPARE THE TECHNICAL AND MANAGEMENT SUPPORT SERVICES
(T&MSS) PLAN FOR DEVELOPMENT OF SITE SUITABILITY METHODOLOGY

References: (1) Ltr, Bartlett to Gertz, dtd 12/21,90
(2) Office of Geologic Disposal (OGD) Plan for Developing and
Implementing a Method for Early Evaluation of Site
Suitability, dtd 12,90

Reference 1 provided guidance from John Bartlett, Director of the Office of
Civilian Radioactive Waste Management, directing the OGD to prepare a plan
for the U.S. Department of Energy’s efforts in developing a general method
for evaluating site suitability and to implement this method in an early
evaluation of site suitability. Reference 2 is the requested plan, currently
undergoing Quality Management Procedure 06-04 review, which will be provided
to T&MSS as soon as it is approved.

This letter directs T&MSS to prepare an implementation plan, based on
Reference 2, for early evaluation of site suitability. The plan will be
entitled "Developing and Implementing a Method for Early Evaluation of Site
Suitability." The attached SOW provides guidance for development of this
implementation plan.

Please submit to the Yucca Mountain Site Characterization Project Office your
proposed implementation plan by January 28, 1991, for approval. Also provide
a separate summary of the funding estimate to perform this effort based on
preliminary scoping.



JAN 23 1891

John H. Nelson -2-

Direction for subsequent Change Control Board action concerning potential
impacts will be based on the approved implementation plan and the resulting
funding estimates.

If you have any questions, please contact me at 794-7920.

.

rl P. Gertz
RSED:DCD-1746 Project Manager

Enclosure:
Scope of Work

(9]

C
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/encl:

. Bartlett, HQ (Rw-1) FORS

Brocoum, HQ (RwW-22) FORS

Shelor, HQ (RW-30) FORS

Smith, HQ (RW-2) FORS

Rickertsen, Weston, Washington, DC

Jardine, LLNL, Livermore, CA !
Herbst, LANL, Los Alamos, NM [i
Blejwas, SNL, 6310, Albuquerque, NM )
Hayes, USGS, Las Vegas, NV

. Voegele, SAIC, Las Vegas, NV

Fogdall, SAIC, Las Vegas, NV

Younker, SAIC, Las Vegas, NV

Beall, SAIC, Las Vegas, NV

Herrington, SAIC, Las Vegas, NV

Blanchard, YMP, NV

-

.
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D. C. Dobson, YMP, NV
W. Dixon, YMP, NV
E. H. Petrie, YMP, NV
J. R. Dyer, YMP, NV
J. M. Boak, YMP, NV
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SCOPE OF WORK
IMPLEMENTATION PLAN
FOR
DEVELOPING AND IMPLEMENTING A METHOD
FOR EARLY EVALUATION OF SITE SUITABILITY

The Technical and Management Support Services (T&MSS) contractor is to
prepare, for Yucca Mountain Site Characterization Project Office (YMPO)
approval, an implementation plan for “Developing and Implementing a Method
for Early Evaluation of Site Suitability." This implementation plan is to

1. Plan the work described in the Office of Geologic Disposal (OGD) Plan
for Developing and Implementing a Method for Early Evaluation of Site
Suitability, December 1990:

2. Identify the organizations that will participate and relate their
responsibilities and authorities;

3. List the Quality Assurance requirements for this effort:

4. Propose a schedule and show the sequence of activities to be
accomplished; and

6. List the requirements for management of the effort.

The following is specific guidance for use in development of this
implementation plan. The plan’s format and contents, beyond the guidance
provided below, will be determined by T&MSS. -

T&MSS is to provide the implementation plan to the YMPO by January 28, 1991,
for approval to implement.

I. WORK SCOPE

T&MSS is to prepare an implementation plan (at appropriate levels of
detail) to perform the work presented in the OGD Plan (noted above) .
The implementation plan will result in

- Identification of the method for early site suitability evaluations,
to be presented by the Director of the Office of Civilian Radioactive
Waste Management (OCRWM), in a public forum in mid-1991, and

- Completion of the first phase of the early suitability evaluation
by January 1992.
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The implementation plan is to include the following: L~J/

A. Relate the Early Evaluation of Site Suitability effort to the

Test and Evaluation Plan (DOE, 1990),

2. Exploratory Shaft Facility (ESF) Alternative Study,

3. Calico Hills unit ewvaluation,

4, Test Prioritization effort,

5. Golder Associates Incorporated performance assessment effort,
and

6. Electric Power Research Institute performance assessment
effort.

B. Indicate participating organizations and list the authority and

responsibility of each organization. Use the following guidance:

1.

The YMPO will be responsible for work authorization, budget
allocation, review and acceptance of the implementation plan,
review and acceptance of the effort deliverables, and acceptance
of the final report. The lead organization for the Early
Evaluation of Site Suitability effort will be T&MSS.

. T&MSS will be responsible for overall task integration,

including monitoring and coordinating the activities of the
Yucca Mountain Site Characterization Project participants
involved in this effort. T&MSS will monitor and report the
progress of the tasks to the YMPO at monthly meetings.

. Potential sources of technical expertise needed for this

suitability task include the following:

Postclosure Guidelines:

Geohydrology USGS!, LBL2, LLNL3
Geochemistry LANL4, PNL®, T&MSS, LLNL
Rock Characteristics SNLé, T&MSS

Climate Changes USGS, SNL Subcontracts
Erosion USGS

Dissolution LANL, USGS

Tectonics USGS, SNL, T&MSS

Natural Resources USGS, T&MSS



Preclosure Guidelines:

Radioclogical Safety
Population Density
& Distribution
Site Ownership &
Control
Meteorology
Offsite Installations
& Operations

Environmental Quality
Environmental Quality
Socioeconomic Impacts
Transportation

T&MSS

T&MSS
T&MSS

T&MSS

ENCLOSURE
Page 3 of 4

T&MSS, DRI?, EG&G

T&MSS
T&MSS

Ease & Cost of Siting, Construction, Operation,

Closure
Surface Characteristics
Rock Characteristics
Hydrology
Tectonics

lUnited States Geological Sur
2Lawrence Berkeley Laboratory

3Lawrence Livermore National Laboratory

4Los Alamos National Laborato

SNL,

SNL, USGS,
SNL, USGS
SNL, T&MSS

vey

Ly

Spacific Northwest Laboratories

6Sandia National Laboratories
"Desert Research Institute

T&MSS

4. T&MSS, at various progress points, may determine the need for
additional technical support, either from OGD participants or

. T&MSS will make arrangements

for this support with YMPO knowledge and concurrence.

participants external to the OGD

C. Develop Interface Memoranda of Understanding to establish the
responsibilities and authorities with the participants noted in

Section I.B above.

D. Establish and approve Quality Assurance requirements for this effort

in a Grading Package, per AP-5.17Q and AP-6.28Q.

will be an attachment to the plan.

The grading package
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E. Detail how T&MSS will monitor and measure performance, including

analysis and control of variances.

F. Include a budget estimate of at least the T&MSS effort.

DELIVERABLES AND MILESTONES

The implementation plan will include the following deliverables and

milestones as contained in the OGD Plan for Developing and
Implementing a Method for Early Evaluation of Site
Suitability:

T&MSS Implementation Plan (for approval)

Briefing Material, transmitted to the OCRWM Director

Phase 1 Evaluation Report (for review)

Complete Peer Review

Final Evaluation Report, transmitted to the OCRWM
Director

1/28/91
5/01/91
6/15/91
11/1/91

1/2/92



