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YMP-214-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
03/04/97 CHANGE REQUEST Page 1 of

[ Signatures on this document represent signers’ knowledge that the applicable procedures have been read,
understood, and complied with.

1. CR Nop.: Mod.: 3. Change Type: Lo

77 03(0 D Technical D Project W8S [___I Other sé ﬂoflty.-
e Cost Schedule Immediate

2. Original's Control No.: |~y re e o oo [ urgent

M&O -97-019 Level 1 PBCCB m Level 2 CCB Baseline D Level 2 CCB Controlled Routine

6. Title of Change Request:
Early Start for sclected activitics of the Enhanced Characterization of the Repository Block

7. Identify the Documents/Drawings Affected by this CR: D See Documentation Continuation
Current Resulting Design Job
Document Number/Title Rev/ICN A/R/O QA Class Rev/ICN Package Package Configuration Item Identifier
YMP Cost/schedule Baseline document for N/A R N/A N/A N/A N/A N/A

FY 1997 - YMP/CM - 0015

8. List Attachments fpage number(s} and page 9. tdentify Related CR, CAR, BCP, DAR, etc.:
count(s)} ECRB CR - M&O -97-016 - duc 3JUN97; BCP-00-97-0003
See documentation Continuation Sheet 10. ldentify Project WBS No.(s) at the Level Affected by the
) Change:
\1/ WBS 1.2.6. 6. 1.2, WBS 1.2.3, WBS 1.2.1

11. Description of the Change Request:

This proposed Change initiates some carly activities for the Enhanced Characterization of the Repository Block (ECRB)
Sec the Documentation Sheet for additional background information. Also pleasc refer to the enclosed summary network
which includes a preliminary view of the ECRB program, identifies the recommended early start activitics and their
relationship with the remaining work. Sec Attachment A for the summary of the impacted accounts.

12. Justification for Change and Priority Type; Summarize the Impact if Change is not Approved:

[/] See Documentation Continuation Page

13. Originator:

Robert M. Sandifer RWMS M&O  702-295-5142 £2.35 -9

Print Name Signature Organization Phone Date

14. AM/Director Concurrence:

Jerri J. Adams AMAAM

Print Name Signature Organization Date

. 15. This CR has been Accepted or Rejected by the CCB Secretary as indicated below:
et ‘

D Accepted D Rejected CCB Secretary:

Initials Date

Processor assigned:

Print Name
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YMP-215-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

— 09/18/95 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of ...
CR No.: Mod: CR Title: Priority: .
(o Early Start for sclected activitics of the Enhanced rority % :::;i?ate
q 7 O 3 Characterization of the Repository Block [J Routine

Signatures on this document represent signers’ knowledge that the applicable procedures have been read, understood, and complied with.

SECTION [. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS

A. Technical [/] See Documentation Continuation Page
Check the items affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Documentation Continuation Page for impact analysis, if necessary. Identify potential impacts that include, but
are not limited to, the following:

D Item Important to Safety (lITS) D Licensing
D item important to Waste Isolation {IIiTWI) D Project Plans and Procedures
D Environment, Safety and Health D Logistical Support
E] Physical Interface Controf E] Scientific investigation
D Construction [ZI Analysis conducted reflecting in no technicat impact
[:] Design Requirements Documents/ D Other .
Specifications/Drawings D Technica! Review Procedure(s} used:
[:] Basis for Design/Determination of lmportance
Evaluation

B. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associated with this change.

\,‘ See Documentation Continuation page.

C. Other Documents Affected
List other documents potentially affected by approval of this change, but not changed by this change.

A schedule of the propased activities are included in Attachment E. Upon approval of this CR the elements will be
incorporated into the Project summary schedule.

Originator:
Robert M. Sandifer /\_-L-,L-\ CRWMS M&O  702-295-5142 c5-36-17
Print Name Signature Organization Phone Date
SECTION 1l. CCB EVALUATION AND RECOMMENDATION
Evaluation Start Date: Oue Date: Evaluator's Title:

Recommendations:

D Approved D Approved with Conditions E] Disapproved [:I No Recommendation
Comments: [[] see Documentation Continuation Page
Print Name Signature Organization Phone Date

Evhihist VAP D
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\ .
\'[ Block
No.

05/19/95 DOCUMENTATION CONTINUATION PAGE Page._ of.—__
Continuation Information
Sect. 8 | INDEX OF ATTACHMENTS
Attachment A - Summary Proposed Changes to the Cost Bascline ( 2 pages)
and AFP Form
Attachment B - Revised Project Planning Sheets. ( 7 pages)
Attachment C - Summary Account Statement of Work and ( 21 pages)
Supporting Information.
Attachment D - ECRB Preliminary Network ( 3 pages)
Attachment E - Concurrence Sheets ( pages)
SECT
11 BACKGROUND

Since 1990, when the ESF Alternatives study established the TBM concept of the ESF, it has been recoguized that
excavations across the repository block with complementary surface drilling were required for the final
characterization of the potential repository area. In fact, since 1990, each major project plan has included these
clements. There have been some variation the data collection methodology, scheduling and priorities over time,
however the recognized need for the work as remained relatively constant.

In FEB97, the project office requested the M&O to cousider the acceleration of The East-West Drift that was
scheduled in the Long Range Plan for FY99. Two white papers were prepared that investigated two bounding
schedule options and assessed the types of data enhancement that could be achieved. It was determined that the
data enhancement would occur in three primary areas: scientific data to support TSP/LA; additional data for the
Repository design for LA, and data for improving the accuracy of repository construction planning.

Based on review of this work, on 17MAR the Project Office directed the M&O to develop a 90 day detailed plan
and justification for the ECRB. This direction included a goal to complete the excavation of a cross drift on or
before 10CT98. A preliminary schedule analysis indicates that it is in the governments interest to begin some
initial ECRB activities before the scheduled approval of the multi year Change Request on 17JUN97. The proposed
activities have been coordinated with the ongoing evaluation of the recommended ECRB activities. All proposed
activities are expected to support the high priority ECRB recommendations that will be documented in the final
report. This Change Request initiates the early activities which will enhance the ability to meet the final cross
drift complction dates. Generally, the activitics selected for an early initiation are scheduled to start between
1IMAY97 and 1AUGY7. Consistent with the current approach to multi year basclining, any activity starting in this
period will be planned to completion and included in the early start Change Request. These "Early Start" activitics
will interface which the activities that will be included in the forthcoming multi year ECRB Change Request which
will be submitted for consideration on 3JUN97.

The activities proposcd by this CR can be summarized into three gencral areas:
1. Begin the design activities for the TBM launch chamber. This activity includes the preparation of DIE analysis

and interfaces with the constructor for design input that relates to constructability. Launch chamber design and
construction is clearly on the critical path to the completion.of the repository cross drift.

Ll B E T Y N o T B ol o TN o
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Continuation Information

M
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cont.

2. Begin the process for the acquisition and rehabilitation of the TBM for cross drift excavation. Activities includes
the preparation of TBM requirements, the planning of rehabilitation activities, and the negotiation of the TBM
rental rates. The actual rehabilitation and subsequent mobilization activities will be in the final JUN. change
request.

3. Begin the scientific planning necessary to develop the predictions for the condition expected to be encountered in
the cross drift and the details of the sampling and mapping program to be executed concurrent with TBM
operations.

GENERAL TECHNICAL BASIS AND ASSUMPTIONS

1. One of the elements of the ECRB will be a repository cross drift extending generally westward from the ESF
Main Loop. The excavation will be performed by a Tunnel Boring Machine provided by the constructor.

2. The products by the ECRB supports: Viability Assessment discussion and review; Total System Performance
Assessment; Repository Design for License Application; and Repository Construction Planning.

3. Oae of the key elements of Repository Construction is to develop improved methods of dust control in the
repository cross drift and alcove excavation.The goal is to improve the protection of the workers through the
implementation of enhanced engineering and administrative system and minimize the reliance on the use of
respirators. The requiremeants for the electrical and mechanical dust control systems on the TBM will be part of
the TBM Specifications which is an early start activity.

4. One of the goals for cross drift construction is to control the dust to suitable levels to minimize the use of
respirators.

S. The preliminary network is based on an assumption that the constructors 16.S foot TBM will be suitable for
cross drift construction. If this TBM is not suitable, some additional time may be necessary of open market
procurement which would tend to make the TBM acquisition a critical or near critical activity.

6. DIE controls are assumed to be the same as those imposed on the excavation of the Main Loop, or that changes
do not require planning beyond that established to meet existing DIE requirements.

7. Launch Chamber ground control will be Q if the elemeats are within two tunnel diameters of the Loop
excavation.

8. The forthcoming change request for the rest of the ECRB activities will be approved as scheduled.
9, The defined activities will be funded from the current FY97 bascline.

10. The justification and conceptaul configuration for the enhanced characterization of the repository block is
currently under development and not available for inclusion herein. Details necessary for the implementation of
the ecarly start activities are expected to be available at tthe acticipated approval of this CR. The full justification of
the ECRB program will be available in early June as required. Additional informat will be included in the full CR
duc to be submitted on 3JUN.

11. The planning required for the Cross-drift mapping and sampling program is included in this CR. This
program is expected to be implemented behind and seperate from TBM Operations. Special access and support
will be required from the constructor,
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05/19/95 DOCUMENTATION CONTINUATION PAGE Page —..of
B,{f;" Continuation Information
11 12. A predictive Geotechnical Analysis is included in this CR. This Analysis will establish a benchmari for the
cont. | conditions expected in the crossdrift. Actual conditions will be compared to this bench mark to provide a guide for
the identification of unexpected conditions , if any are encountered.
See the Summary Accounts and the supporting Cost Estimates for additional lower level assumptions.

12 This Change Request initiates the early activities which will enhance the ability to meet the final completion
dates. If this CR is not approved the completion of the cross-drift will be extended day for day from 1 May until 2
work authorization is granted. Generally, the activitics selected for an early initiation are scheduled to start
between IMAY97 and 1AUG97. Consistent with the current approach to multi-year basclining, any activity
starting in this period will be planned to completion and included in the early start Change Request. These "Early
Start"activities will interface which the activities that will be included in the forthcoming multi-year ECRB
Change Request which will be submitted for consideration on 3JUN97.

The ECRB working groups have not determined the location and scope of the data collection activities necessary
for Repository Block data enhancement. Therefore the enclosed network is preliminary and is based on some
\ preliminary concepts that were incorporated into the Long Range Plan. This CR is based on this network which
l indicates that a start of selected critical activities would tend to improve the completion date of the Repository
Cross Drift which was requested on or before 10CT98. Therefore if this CR were not approved, the project might
not meet the stated objective of cross drift completion before FY99.

YMP- | This is a cost schedulé Change Request. technical reviews will be performed on the drawings, specifications, and

215 work packages that will needed to perform the scope of work contained in this CR.

Sec.IA

Tech.

Sec. B | The implementation of this change does not impact any Level Three milestone in the current FY97 schedule

cost/ | baseline. However other Level Three milestone are proposed in this change. The proposed cost impacts to the

sch. FY97 baseline are summarized in Attachment A, Some of the scope of work contained in this CR, such as the
repository cross drift is part of the LRP baseline. This CR accelerates this activity from the FY99 start datc in the
LRP.

L I T Y s e Rl a Tl




Attachment A

Summary Proposed Changes to the Cost
Baseline



C C (

Summary of Proposed Changes to the Cost Baseline o o

Proposed Summary
Account Change

Summary Account

TR6612FB1: Design Starter Tunnel $321,945
TR6612FA1: Pre-Construction Planning $352,592
$1,372,607

excel/ewdrift/attacha Attachment A




YMP-127-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
06/26/95 APPROVED FUNDING PROGRAM CHANGE REQUEST FORM

Nt

1 DATE 05/01/97 2 EFFECTIVE MONTH AFP CHANGE #
DUE DATE: ___4TH WORKING DAY MONTH BEFORE EFFECTIVE

3 CHANGE JUSTIFICATION: This proposed Change initiates some early activities for the Enhanced Characterization
of the Repository Block (ECRB). Rrefer to the enclosed summary network which includes a preliminary view of the
ECRB program, identifies the recommended early start activities and their relationship with the remaining work. If this

CR were not approved, the project might not meet the stated objective of cross drift completion before FY99,

4 CHANGE TYPE:
[0 non-BASELINE [/l BASELINE ~ C/SCR #: M&0-97-019

FUNDS TRANSFER DETAIL:

EROM: 8 8
5 6 7 OPERATING CAPITAL TOTAL
YMP PARTICIPANT B&R # WBS NUMBER LLARS DOLLAR DOLLARS
YP6XPP020 1.2.6. 1,372,607
Nt
JO: - 8 8
5 6 . 7 OPERATING CAPITAL TOTAL
YMP PARTICIPANT B&R # WBS NUMBER LLAR DOLLARS DOLLARS
M&O 1.2.6.1.2. 674,537
1.2,3.2.7.3.3 73,716
1.2.3.9.7. ' 112,939
1.2.1.4.2. 511,415
'9 ORIGINATOR:
\1/ . Assistant Manager
APPROVAL:

Financial Management Team Leader Assistant Manager for Administration
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D. ACSYMP Planning an System (PACS) -

Prepace

P ‘g:' Vg0 Yucca Mountain $! terization Project
1-MAY=-97:13:05:05 Participant :ianning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)

P¢S Account -1.2,1.4.2 MsO Baseline Start - 01l-o0ct-~-1995

Baseline Finish - 26-jul-1999
P4S Account Title - Design Technical Integration '

PWBS Element Number - 1.2.1.4.2

PWBS Element Title -~ Design Technical Integration
Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 245 =370~ 0 0 0 0 0 0 0 0 0 0

Statement of Work l 28! 1526

FY 97 pPS for WBS 1.2.1.4.2

Provide technical document review support, Provide support for the development and review of the program level requirements
document (CRWMS Requirements Document). Determine impacts to the MGDS technical baseline. Provide support for the development and
review of the OWAST project level documents (e.g., Concept of Operation Documents, Design Requirements Documents, Waste Acceptance
Criteria, Baseline Change Proposals, etc.) and ad~hoc reports (Waste Isolatlion Strateqy, white papers, etc,). Provide support to
review strategic and annual technical planning, project level System Studies, Design Analyses, Design Reports, and Design
Drawings. Support QAP-3-1, QAP-3-5, and QAP-3-9 technical reviews of products from design, site, and performance assessment,
Provide support to respond to DOE letters, develop and support Baseline Change Proposals and Change Requests, and respond to other
technical requests (e.g., Document Hierarchy, etec.), Provide systems integration services. Provide systems integration support for
programmatic activities between MGDS and external projects. Support the Executive Review Board Repository Design Presentation.
Coordinate and integrate the presentation material within engineering and integration and interfacing organizations. Develop and
coordinate briefing package, Support internal reviews of the presentation material and interface with M&O management. Support the
briefing. Support comment resolution and coordinate follow-up actions. Support regulatory and other oversight interactions.
Support the development of progress reports, specifically PR 16 and PR 17, consistent with the guidelines provided by the
Regulatory and Licensing Organization. Support ad-hoc regulatory interaction, including the support to development of response
documentation. Support the development of the Table of Contents database development. Support the Annual Planning exercise.
Support the ICE, pre-ESAB, and ESAB reviews. Collect pertinent information. Prepare presentation material and responses to
comments. Coordinate monthly status for the Systems Engineering department, Collect budget, schedule, and earned value informatlion
from WBS 1.2.1.x managers and develop status package. Coordinate data with MtO planning parsonnel. Support NEPA activities,
particularly the Environmental Impact Statement davelopmant. Serve as the Engineering and Integration Operations focal point for
the EIS development. Provide input for all WBS 1.2,1.4 activities and deliverables to the monthly system status review described
in P&S account 1.2.1.1. Inteqgrate system description document development., Coordinate thae collective development of all system
design descriptions documents (SDDs) during Design Phase I, Monitor the development of the SDDs to ensure that each SDD will
contain a consistent level of detail with respect to the bin that the system has been assigned. Monitor design, regulatory, design
bases event analyses, speclalty englneering analyses, and performance assaeasment activities and facilitate the incorporation of
the necessary data in the SDDs so that each bin wlll comparably address the issues and topics from a design, reqgulatory, and
performance assessment perspective. Coordinate with configuration management for the control of SDDs. Facilitate closure of 1issues
that exist in the Controlled Design Assumptlons document and incorporate the applicable results into the SDDs. Provide technical
bases management. Provide support to upper level management (M&O Project Manager and Assistance Project Manager) in the area of
project/program management. Define technical basaline and integrate the management of DOE policy into M(O project policy and

technical work, assist in the resolution of major issues related to contract baselining and establish M&O policy/practice on
technical baseline issues,

ez 3 INSEET- SFE ATTRCHTENY

Summary Account Title

TR142C0 FY1995 Carryover

TR142EAR001 Systems Engineering Integration

TR142EB002 Advanced Conceptual Design (Revised) Design Review
TR142FAl Systems Integration

TR142FA2 Support SDD Development

TR142FA3 Technical Bases Management

TR142GAl Technical Bases Management

TR142GA2 . Systems Integration

TR142GA3 Support PISA Chapter 1 Development

TR142GA4 Support PISA Development

Te142 FA4 SE' & InTEGLATIAY suPFaLT For. ECLG




Pe p( MEO Yucca Mountaln S: ( ;terizatlion Project -g
Da. .se‘. rACSYMP Planning ana ..atl.. System (PACS) aye - 2
Prepared - 1-MAY-97:13:05:05 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)

TR142 Design Technical Integration (continued)

- - - = - - e o = o o

TR142GB1 Support PISA Chapter 11 Development
DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
Approvals
Preparer - print name Date Technlcal Reviewer - print name Date QA Reviewer -~ print name Date

Preparer - signature fechnlical Reviewer - signature QA Reviewer ~ signature




Augment appropriate 1.2.1.4.2 PPS with following statement:

Provide support for development of ECRB Tunnel Boring Machine (TBM) launch chamber with
DIE and associated waste isolation impact, test interference, and TFM evaluation; and review of

ECRB TBM launch chamber and TBM JSAs and update of ESF SSAs as required.

Provide early-start support for ECRB excavation with DIE and associated input to and review of
TBM specifications/requirements; DIE and Specialty Engineering input to and review of pre-
construction checklists; evaluation and incorporation of necessary changes to ESFDR and ESF
ConOps documents. as appropriate; development of ESF-Repository Interface Control Document
(ICD); and development of strategy for evaluation of performance confirmation concepts as part

of ECRB excavation.
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YMP-225-00  p,picipant - M&O

(

Yucca Mountain Site Characterization Project

Contract -
09/18/95 Database - PROPOSED Planning and Control System (PACS) Page 1 of |
Prepared - 30-Apr-1997 Participant Planning Sheet (PSA04) Inc. Dollars in Thousands

P&S Account 1.2.3.2.7.3.3 M&O BASELINE Stant ~ 6-Jun-1997

. . . BASELINE Finish  1-Jan-1998
P&S Account Title In-Sity Mechanical Propertics o
PWBS Element No, 1.2.3.2.7.33

. . . aA- QA
PWBS Element Title - In-Situ Mechanical Propertics

FISCAL YEAR DISTRIBUTION
Annual Budget

Prior  FY 97 FY98 FY99 FY100 FY 101 FY 102 FY 103 FY 104 FY 105 FY 106

Ls3 ] L] | 1 | L | | | | | | |

Future At Complete
]

The following work shall be controlled in accordance with approved implementing procedures on the current OCRWMe-accepted Requirements Traceability Network Matrix.

STATEMENT OF WORK

Provide support lor in situ tests for determination of mechanical properties of rock mass. Evaluate data obtained from the in situ tests for use in the repository design. Provide

labor, materials and cqiupment nccessary to support in situ mechanical properties testing. Develop predictive geothenical analysis to support enhanced characterization of the
repository block.

P&S 0832733: IN SITU MECHANICAL PROPERTIES

QARD APPLIES TO THIS EFFORT

Deliv ID Description/Completion Criteria Due Date

CONCURRENCE

Preparer - print name Date

Technical Reviewer - print name Dote QA Reviewer - print name Date

Preparer - signature

Technical Reviewer - signature QA Reviewer - signature




( ( (

pParticipant M&O Yucea Mountain Site Characterization Project
Database - PACSYMP Planning and Control System (PACS) page -
Prepared - 24-APR-97:14:48:50 Participant Planning Sheet (PSAOQ3) Inc. Dollars in
Thousands (Esc.)
P&S Account - 1.2.3.9.7 M&O Baseline Start - Ol-oct-19
Baseline Finish - 30-sep-19
P&S Account Title - ESF and SB Test Coordination
PWBS Element Number - 1.2.3.9.7
PWBS Element Title - ESF and SB Test Coordination
Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future
Complete
Annual Budget 1869 A85T 0 0 0 0 0 0 0 0 0 0

1804

Statement of Work

The following work shall be controlled in accbtdance with approved implementing procedures identified on the current OCHWRM-accepted
Requirements Traceability Network Matrix.

Integrate test planning development and provide test-related controls, constraints and instructions. Prepare test planning documents
to initiate field testing. Maintain testing schedule. Provide support to testing participants,—eard Pproject managers_and test leads.
Provide response to Project Office requests for information on test planning and field implementation.

Support systems studies and other studies through definition of testing required to meet needs of design, performance assessment,
site suitability, environmental impact analysis, and license application.

Provide project engineering (FE) and Field Work Package (FWP) coordination leading to field implementation and operation of testing
activities. Integrate test planning development with facility design/construction planning, and provide formal facility design
requirements and test-related controls, constraints, and instructions as appropriate., Serve as liaison between test planning, facility
design, and test implementation. Produce FWPs as part of the planning and review process for fes-all newly-initiated tests. —Develep,
drafer—and-eontrol—a—£field-vork-package—for—a—new—Sb-type~borehole—nt—-the—erest—of-—Yueea-MNountain-that-was—net—ineluded-as—a—surface-
based—testing—aetivity-in-the—F¥il-Surface—fased-—Testing-—regram—Produce associated documentation for field initiation such as Field
Operation Permits and Jeb Safety ReviewsAnalyses. Submit FWPs and associated documents to DOE announcing recommendations to proceed.
Obtain DOE Notices to proceed and Letters of Authorization. Hold Test Lead meetings. Provide field coordination for all tests,
consolidated sampling, and support activities,

Participant agrees to perform tasks and activities as described in subordinate FY97 Summary Accounts, Work will be measured through
performance based audits and surveillances in addition to specified lower level deliverables where applicable.

) DELIVERABLES
Deliv 1D Description/Completion Criteria
Due Date



(

Approvals
Preparer - print name

Preparer - signature
Technical Reviewer - signature

Date

Technical Reviewer - print name

~A Reviewer =~ signature

Date

QA Reviewer - print name

Date
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YMP-223-hU  poicinant - M&O Yucca Mountain Site Characterization Project Contract -
09/18/95 Database - PROPOSED Planning and Control System (PACS) Page 1 of

Prepared - 5-Jan-1997 Participant Plenning Sheet (PSA04) Inc. Doltars in Thousands
Pas Account - 1.2.66.1.2. M&O BASELINE Start  19-May-1997

) . BASELINE Finish 9-May-1997
P&S Account Title - TSL Exploratory Drifts Excavation

PWBS Element No. - 1.2.6.6.1.2.

. aa- QA
PWBS Element Title - TSL Exploratory Drifts Excavation Q -

FISCAL YEAR DISTRIBUTION

Annual Budget
Prior FY Future At Complete
[22,047] [ 675 ] | ] 1 ] | | 11 ] 1 | ]| ] | ] | “Ir_"e_'lzzm
STATEMENT OF WORK

Design and Construct the underground areas and service systems for the TSL Exploratory Drifts. The TSL Exploratory drifts are defined as the Topopah Spring Main Drift,
First and Second Accesses, their associated operational alcoves, and any underground opening that extends beyond the Main Test Area (MTA) except for the test alcoves
which extend from the TSL.

TR6612FB1 is an early start ECRB activity to initiate the Launch Chamber Design and other needed technical activities by the AE
TR6612FALl is an early start ECRB activity to initiate the pre-construction planning necessary for TBM acquisition and rehabilitation and other needed construction
activities.

Deliv ID Description/Completion Criteria : Due Date

SC5006M3 Complete Launch Chamber Design - Design acceptance by the M&O in accordance with QAP 3.0.  YAP 5.1 will be used by the 9/5/97
project office for contractual acceptance.

Acceptance criteria. - The project office will verify that the final design product mects the requirements defined in the Statement of
SC3035M3 Work.

Complete TBM Acquisition Process - Complete the acquisition process by establishing the rental of lease rate for the crossdrift TBM | 7/1/97
as prerequisite to the start of rehabilitation. Acceptance will be documented in the OCRWM daily report. YAP 5.1 does not apply to

the reporting of this activity

-ﬂb!ﬂ S l ‘ r".r -

Preparer - print name, Date Technical Reviewer - print name Date QA Reviewer - print name Date

Preparer - signature / Technical Reviewer - signature QA Reviewer - signature







BASIS OF ESTIMATE
FOR THE ESF CHANGE REQUEST TO IMPLEMENT THE ECRB EARLY
START

* Summary Account Number: _TR142FA4

Summary Account Title: System Engineering & Integration Support for the

a haracterizati e Reposi C - Pha rly Sta
Summary Account MGR/ORG: —_Sam Rindskopf/Systems Engineering & Integration
Status of Change: = Revised —X  New
Scope Description:

A. Provide the following support for development of ECRB Tunnel Boring Machine (TBM)
launch chamber:

1. Determination of Importance Evaluation (DIE) and associated waste isolation
impact analysis; Tracers, Fluids, and Materials (TFM) evaluation; and test
interference analysis; and

2.  Specialty Engineering support of launch chamber design, including review of
ECRB TBM launch chamber and TBM Job Safety Analyses (JSAs) as compared
with existing ESF System Safety Analyses (SSAs); and update of SSAs as
required. : '

B. Provide the following early-start support for ECRB excavation:
1.  DIE and associated input to and review of TBM specifications/requirements;

2.  DIE and Specialty Engineering input to and review of pre-construction checklists;

3. Evaluation and incorporation of necessary changes to ESF Design Requirements
(ESFDR) and ESF Concept of Operations (ConOps) documents, as appropriate;

4.  Development of ESF-Repository Interface Control Document (ICD); and

5. Development of strategy for evaluation of performance confirmation concepts as
part of ECRB excavation; selection of parameters to be measured based on
predictions from site characterization process models; definition of measurement
threshholds/reporting criteria.



Scope Differences from the Baseline:
New work.
Key Assumptions:

. The account is limited to the resources necessary to perform the assigned tasks that are in
addition to the current management, technical, and administrative staff resources funded
by the current FY97 baseline.

. This estimate assumes establishment of a mechanism to expedite limited-scope revisions
or changes to the ESFDR, if necessary, and assumes that support of ESFDR, ConOps,
and ICD have not been planned by participating organizations.

. This estimate assumes that early-start activities that support the launch chamber design
will conclude in generally the same time frame as the launch chamber design itself, and
similar activities in support of ECRB excavation and testing will be described in the
ECRB change request (C/R). Activities required for early-start support of the ECRB
excavation and testing will continue beyond completion of the launch chamber design,
but will be estimated for this C/R only up to approximately the same time frame; those
activities will then be described to completion in the ECRB C/R.

. No additional Reliability, Availability, and Maintainability (RAM) support will be
required for early-start work.

Cost Rationale:

The period of conduct of activities for the purposes of this estimate, and in accordance
with assumption 7.C above, is assumed to be 01-May-97 through 01-Oct-97.

Rationale by task description (see Section 5 for task descriptions):

A.1. Five months of one full-time DIE resource (DE&S 101B) to integrate DIE-related
issues, prepare DIE, and review documents for implementation

Five months of one full-time Performance Assessment (PA) resource (DE&S
101B) to prepare waste isolation impact analysis including development of
revised water use model, plus one half-time PA resource (DE&S 101A) to assist
and provide direction (note that this effort is likely to continue past the early-start
period, but it is important that this support begin as soon as possible to validate
constructability for the launch chamber and provide for the long lead time
required for final analysis of the full-scale excavation model).
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B.1.

B.2.

B3.

B.4.

B.5

Six person-weeks of Scientific Programs Operations (SPO) resource (WC 101B)
to prepare test interference analysis as input to DIE

Three weeks each of support for discipline reviewers of DIEs (three reviewers -
two @ DE&S 101B, one @ WC 101B)

One week each of support for affected organization reviewers (assume five
reviewers, misc teammates, composite 101B rate)

Three weeks of support for Lead Design Engineer (LDE) (FD 101B) and one
week of support for Department Manager (DE&S 101A)

Three person-weeks of Specialty Engineering resource (TRW 101B) for
coordination and conduct of SSA/JSA review and document updates as required,
plus one week for supervisory support (TRW 101B) and Department Manager
support (DE&S 101A)

Two person-weeks of additional DIE resource (DE&S 101B) for input to and
review of ECRB TBM specification/requirements

Four person-weeks of DIE and Specialty Engineering resource (split evenly
between DE&S 101B and TRW 101B) for input to and review of pre-construction
checklists

Two person-weeks of Requirements resource (TRW 101B) for evaluation of
required changes to ESFDR/ConOps; two person-months of Requirements
resource (TRW 101B) for document revisions; one person-month of
Requirements resource (TRW 101B) for review coordination; one week of
support (assume ten reviewers, misc teammates, composite 101B rate) for
document review/approval

Ten person-days of Integrated Product Team (IPT) support (assume five IPT
members for two days each, misc teammates, composite 101B rate) for evaluation
of ICD requirements; four person-weeks of Systems Integration and Subsurface
Design resource (split evenly between TRW 101B and MK 101B) for ICD
preparation; two person-weeks of Requirements resource (TRW 101B) for review
& approval coordination; four person-weeks of IPT support (four IPT members
for one week each, misc teammates, composite 101B rate) for ICD review; four
person-days of senior management resource (split evenly between two @ TRW
100A, two @ DE&S 100A) for ICD review and approval

Twelve person-weeks of IPT support (assume four IPT members for three weeks
each, misc teammates, composite 101B rate) for development of evaluation
strategy, selection of parameters, definition of measurement threshholds/reporting
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criteria, and integration with site characterization process model prediction
activities .

Total estimated cost bz;scd on above estimate: $511,415.

Level HII Milestones:

For the eérly-start activities, no Level 3 milestones have been identified.
Level 111 Milestone Acceptance Criteria:

Not applicable.

Attachments and References:

None.



N/

balih el

6.

BASIS OF ESTIMATE
FOR THE INITIAL ACTIVITIES OF THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TR32733FB1

Summary Account Title: Predictive Geotechnical Analysis for Enhanced Characterization
Summary Account MGR/ORG: Kessel/SPO-SNL

Status of Change: Revised X New

Scope Description: A predictive geotechnical report will be developed to support three
goals: 1. Exercise predictive capabilities for stratigraphy, rock properties and expected
ground conditions. 2. Provide geotechnical results from the enhanced characterization
program to support the viability assessment. 3. Provide geotechnical data to support
design in advance of construction enhanced characterization.

The report will address the major topics of geologic setting, geologic features of
engineering and construction significance, and anticipated ground conditions. The report
will provide the strategy for assessing the predictive capability for geotechnical parameters
and recommend metrics for evaluation of capability with data from the cross drift.

Scope Differences from the Baseline: New Scope

Key Assumptions: The following organizations will provide support as ::ated

M&O SPO
project planning, TDPP, report production

M&O WCFS
stratigraphy (from ISM)

M&O SNL
geology, stratigraphy, rock quality predictions, rock properties, in situ stress, geotechnical

[USGS/USBR geology, structural features (from surface mapping), stratigraphy
(including preliminary section), joints and fractures, rock quality predictions, predicted
ground conditions/geotechnical implications. M&O TCO test planning and field
coordination Provided as information only.]
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Cost Rationale:

M&O/WCFS
.1 FTE to provide cross sections from ISM and consulting support

M&O/SNL
2 FTE Senior Geologist to support development of rock quality predictions and geologic

data.
$55 K ODC Geotechnical Engineer to support geotechnical analysis
$6 K travel

Level Il Milestones:
Level III Milestone Acceptance Critenia:

Attachments and References: Provide
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BASIS OF ESTIMATE
FOR THE INITIAL ACTIVITIES OF THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

1.  Summary Account Number: TR397FA1

2. Summary Account Title: ESF TEST COORDINATION

3.  Summary Account MGR/ORG: LANL

4.  Status of Change: X Revised New

5. Scope Description:
Integrate test planning development and provide test-related controls, constraints and
instructions. Prepare test planning documents to initiate field testing. Maintain testing
schedule. Provide support to testing participants, and Project managers/test leads.
Provide response to Project Office requests for information on test planning and field
implementation. Support systems studies and other studies through definition of testing
required to meet needs of design, performance assessment, site suitability, environmental
impact analysis, and license application. Provide project engineering (PE) and Field
Work Package (FWP) coordination leading to field implementation and operation of
testing activities. Integrate test planning development with facility design/ construction
planning, and provide formal facility design requirements and test-related controls,
constraints, and instructions as appropriate. Serve as liaison between test planning,
facility design, and test implementation. Produce FWPs for all newly initiated tests.
Produce associated documentation for field initiation such as Field Operation Permits and
Job Safety Analyses. Submit FWPs and associated documents to DOE announcing
recommendations to proceed. Hold Test Lead meetings. Provide field coordination for
all tests, consolidated sampling, and support activities.

6.  Scope Differences from the Baseline: Support the development of planning documents
for enhanced characterization.

7.  Key Assumptions: Planning documents will need to be finalized for modification of
ongoing tests that are yet to be defined. Key integration and translation of test fielding
requirements will require the dedication of staff for extended periods of time preceding
the actual testing/construction. Initial requirements are for the revision and approval of
FWPs to support the enhanced characterization program prior to the start of excavation.
These include FWPs for Construction Monitoring, Hydrochemistry, Consolidated
Sampling, Geologic Mapping, Perched Water, Moisture Studies and more as required to
meet any change in the testing regime identified during the planning process.
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11.

Cost Rationale: .5 FTE 101b LANL Planning and implementation of FWPs is done by a
team of engineer/scientists that review standard practices and requirements against unique
test specific demands. Depending on the complexity of the test, unique characteristics
and specific permitting or wavers this process takes three months. Normal revision and
approval takes less time, but this initiative is going on concurrently with activities that
have been previously allocated for the fielding phase of a very complex test in the
thermal test alcove. .5 FTE will cover a temporary staff allocation that will be shifted
from another source which can ultimately be covered by a contract labor increase.

Level III Milestones:
Level III Milestone Acceptance Criteria:

Attachments and References:



BASIS OF ESTIMATE
FOR THE INITIAL ACTIVITIES OF THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TR6612FB1  (JN 2H80tbd)

Summary Account Title: Title I EWX Starter Tunnel Design (ECRB - Phase I)

Summary Account MGR./JORG.: Bill Kennedy / ESF AE

Status of Change: —— Revised X New
Scope Description:

Develop designs and technical requirements for the first phase of the implementation of the
Enhanced Characterization of the Repository Block. Specific AE activities include:
Performing the title II design of the TBM starter tunnel, Support the early procurement of
necessary ground support, Support procurement & refurbishing of TBM, Revise Subsurface
Fire Hazards Analysis, Review constructor submitals and technically accept the plans
prepared by the constructor.

Scope Differences from the Baseline:
FY98 Scope to be performed in FY97

Key Assumptions:

1. This accountis hnuted to resources necessary to perform the assigned tasks and
some additional technical and administrative staff in addition to the current
management that is funded by the current FY97 baseline.

2.  The starter tunnel design is anticipated to start before 1JUN and will end
approximately 300CT. All design costs associated with the starter tunnel Design
will be included in the “early activities” CR. The Cross Block Drift Design, Title
III Construction Support and all other AE responsibilities regarding ECRB will
be included in the ECRB Phase II Change Request on 3JUN.

3. The TBM is considered to be constructor furnished equipment and will be handled
through the existing submittal process. No TBM procurement Spec is required.
Requirements such as DIE requirements, Testing Interface Requirements and
Construction based Requirements (e.g. engineered system for dust control, main
beam type machine, wet head machine, ground support installation compatibility,
etc.) will be coordinated by CMO.
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4.  General configuration of Cross-Block Drift resulting from 90 day ECRB planning
effort will be required to commence Starter tunnel design.

5. Starter tunnel DIE will be complete prior to starting Starter tunnel Design.

6. Constructors input to Starter tunnel Design (See BOE TR6612FA1) will be
submitted prior to starting Starter tunnel Design.

7.  Starter Tunnel Layout Design is “Non-Q”

8. Decision/Guidance as to the applicability of ESFDR requirements to ECRB
design will be available prior to starting Starter Tunnel Design.

9. Decision/Guidance as to the applicable ES&H design code (MSHA or OSHA)
will be available prior to starting Starter tunnel Design.

10. Installation of utilities in the starter tunnel will continue to follow the temporary
construction systems approach.

Cost Rationale:
See Attachments

Level III Milestones:

Nere- SEE  PFS

Level III Milestone Acceptance Criteria:

NA

Attachments and References:

BOE TR6612FA1, AE Estimate Work Sheets, MPM Time Phased Cost
Estimate, P3 Schedule

|0



Ll

MGDS - ESF DESIGN Date: a2
~1 Engineering Estimate Work Sheet Rev: 00
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Discipline: Mining
Job No.: Task Ne.: Prepared by: W. Kennedy
JN Descriptn: Task: Reviewed by:
ESF EWX Starter Tunnel Title Il Design
) . Product Development Product Check
Description Units | MHrs | Tota! [Units| MHrs | Total
Analyses:
Starter Tunnel Layoul Analysis 20 1 160 160 1 32 32
[East West Drift Layout / Coordinate Geometry Analysis 25 1 200 200 1 40 40
Rev SubSurface General Construction Analysis 10 1 80 80 1 16 16
Utilities needs assessment
Specifications (Including Inputs Lists):
Rev SubSurface General Construction Spec 10 1 80 80 1 16 16
| Drawings (Including Inputs Lists):
Layouts - Plans, Sections & Details 25 2 100 200 2 20 40
Review ]
Review Constructor Design Inputs . 5 1 40 40
TBM Procurement Support 15 1 120 + 120
Review Constructor Utility Submittals 2 16 32
Common Activities:
Planning & Supervision 20% of discrete MHrs 1824| 1824
Design Review 15% of discrete MHrs 136.8] 1368
Subtotal MHr  1231.2{| Subtotal MHrs 144
" TOTALMHrs _13752§
Notes/Assumptions:

«“2u9? (231}
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MGDS - ESF DESIGN Date: ou2m7
1 Engineering Estimate Work Sheet Rev: 00
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Discipline: Geotech
Job No.: Task No.: Prepared by: J. H. Pye
JN Descriptn: Task: Rock Mass Class'n __ [Revicwed by: S. Bonabian

ESF EWX Starter Tunnel Title 1l Desian

Product Development Product Check

Description Units |MHrs| Total [Units| MHrs | Total
Analyses:
Geotechnical Analysis of Starter Tunnel 40 1] 320 320 1 64 64
/Main Drift intersection

Specifically Intersection Quasi-Static and Dynamic Analysig
and Starter Tunnel Ground Support Analysis

Specifications (Including Inputs Lists):

l Drawings (Including Inputs Lists):

Ground Support 250 . 2] 100 200 2 20 40
Review :
Review Constructor Design inputs : 3 i 24 24
Common Activities: .

Planning, Supervision & tech Supt 20% of discrete MHrs 109 108.8

Design Review 15% of discrete MHrs 81.6 81.6

Subtotal M 7344 Subtotal MHrs 104
TOTAL MHrs 838.4 |

Notes/Assumptions:

oF d reviyion 812297 1“n




MGDS - ESF DESIGN bl‘t! 04/22197
N Engineering Estimate Work Sheet fee
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Discipline:  Civil/Structural
Job No.: Task.No.: Prepared by: M. Taylor
JN Descriptn: Task: S8 Struct Reviewed by:
ESF EWX Starter Tunnel Title 1l Design
Product Development Product Check
Description Units [MHrs| Total |Units{ MHrs | Total
Analyses:
Specifications (Including Inputs Lists):
‘ Drawings (Including Inputs Lists):

Review

Review Constructor Design Inputs .

Review Constructor Submittal for Launch Chamber Desig 3 | 24 24

Review Constructor Submittal for Conveyor Belt Transfer 5 1 40 40

Comnmon Activities:

Planning & Supervision 20% of discrete MHrs 12.8 12.8
Design Review 15% of discrete MHrs 9.6 9.6
Subtotal M 86.4[ Subtotal MHrs
TOTAL MHrs 86.4 |
‘ Notes/Assumptions:

CUNC [4 C de. 4 S HEW OF d reVISIOH 042297 .



( MGDS - ESF DESIGN Date: 0u297
T Enginecering Estimate Work Sheet Revs
W.B.STitle: 1.2.6.6.1.2 ESF TSL Excavations Discipline:  SubSurface Mechanical
Job No.: Task No.; Prepared by: L. R. Morrison
JN Descriptn: Task:  Utilities Reviewed by:
ESF EWX Starter Tunnel Title Il Design '
Product Developmen Product Check
Description Units [MHrs| Total |Units| MHrs | Total -
Analyses:
Utilities needs assessment
Revise SS Fire Hazards Analysis 1| 200 200 1 40 40
Prepare Maximum Credible Loss Estimate 1] 160 160 1 32 32
Specifications (Including Inputs Lists):
l Drawings (Including Inputs Lists):
Review ,
Review Constructor Design Inputs
Review Constructor Submittal for Conveyor Belt Transfer 3 1 24 24
TBM Procurement Support 5 1 40 40
Review Constructor Utility Submittals 5 16 80
Common Activities:
Planning & Supervision 20% of discrete MHrs 101 100.8
Design Review 20% of discrete MHrs 101| 1008
Subtotal M 705.6| Subtotal MHrs 72
TOTALMHrs 7776 i
\_[ Notes/Assumptions:

3 & — %< S b ¥ o 1 y s .
TACUALTTRAL S L HCR TR L e PTURRC LT T U Vioiu7e

TRLLST



I MGDS - ESF DESIGN Date: oa2297
\'f Engincering Estimate Work Sheet Reva
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Discipline: Electrical
Job No.: Task No.: Prepared by: W. J. Reed
JN Descriptn: Task: Reviewed by:
ESF EWX Starter Tunnel Title Il Design
Product Development Product Check
Description Units | MHrs | Total ||Units| MHrs | Total
Analyses:
Powér distribution Analysis 20 | 160 160 1 32 32
Utilities needs assessment
Specifications (Including Inputs Lists):
Kﬂl Drawings (Including Inputs Lists):
Power Distribution Drawings 13 1 100 100 1 20 20
Review
Review Constructor Design Inputs
TBM Procurement Support 5 1 40 40
Review Constructor Utility Submittals 16 48
Common Activities:
Planning & Supervision 20% of discrete MHrs 69.6 69.6
Design Review 15% of discrete MHrs 522 522
Subtotal MH  469.8| Subtotal MHr 52

TOTAL MHrs 52181

; ; Notes/Assumptions:

* Transmission Linc design cost not in estimate.

IARC Produact I ncw oir d FEViMUi

o«

(L)



N

16

BASIS OF ESTIMATE
FOR THE INITIAL ACTIVITIES OF THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TRE612FA1

Summary Account Title: Preconstniction Planning for the ECRB

Summary Account MGR/ORG:
Status of Change: —— Revised —X New
Scope Description:

Perform preconstruction planning activities necessary to support the initial activities
associated with a cross drift as part of the Enhanced Characterization of the Repository
Block. Planning activities include: support for the development of the TBM specification;
preparation of the preliminary construction plan; TBM acquisition planning; TBM
rehabilitation planning and procurement planning of ground support as required, the
development of the Job Safety Analysis for launch chamber excavation; constructability
review of technical products and the development and approval of the pre-construction
check-list.

Scope Differences from the Baseline:
New Scope

Key Assumptions:

1.The account is limited to resources necessary to perform the assigned tasks in addition
to the current management, technical, and administrative staff that is funded by the current
FY97 baseline.

2.The constructor will provide active support to the CMo in developing the TBM
specification which will focus on DIE controls and the TBM specific electrical and
mechanical dust control systems necessary to support the goal of excavation without the
use of respirators.

3. The construction approach will, in large measure, control the configuration of the
launch chamber. Therefore, the constructor will be required to prepare and submit a
preliminary construction plan to the AE which will include:

- Starter Tunnel cross-sectional dimensions, length, and grade required to
accommodate TBM final assembly/launch and planned muck handling



system

- Minimum horizontal curve radius at 7.6 m tunnel/starter tunnel intersection
required to accommodate haulage system and TBM transport

- Excavation envelope required in 7.6 m tunnel to accommodate conveyor
and belt transfer, if used

- Utilities requirements for TBM (power, water, air, etc)

- General description of TBM mobilization activities and the approach for
launch chamber excavation.

The plan will include 2 summary of the various options available to the constructor and a
justification of the option selected.

4. The location and configuration of the cross drift is largely unknown during the
development of this Change Request. Therefore, it is assumed that the final
configuration of the launch chamber will not be technically more complex than the
configuration incorporated in the current LRP.

5. A prerequisite of the ECRB field activities is the development and completion of a pre-
construction check-list. This informal M&O process will assure that the necessary actions
have been taken prior to the start of work. The basic approach is to develop a checklist

early in the planning process and then verify that the items are complete prior to the start
of work. ‘

8.  Cost Rationale:
See attached sheets
9.  Level III Milestones:
Neme See PPS
10.  Level IlII Milestone Acceptance Criteria:

N/A
11. Attachments and References:

11



C

- 4
TR6619FAL PRECONST

EAST/WEST PREP PLANNING EST
- ITEM SUMMARY -

R661
LANNING ECRB

DIRATIN  MAN-HRS
TOTAL  HSAK MANMES

38'S

'S

SIS WE AD-O5 SBIOTA

T

O.RENT  QUT.RENT

QUANTTTY

OPERATION

'ARATION OF PRELIM CONSTRUCTION PLAN

O BASED ENG 12.00

T

P8 SUPPCRT MG

T

88

KIEWIT JOB BASED 2.

T

ACQUISITION PLANNING

T

s8¢

DISTRICT ECRM SUR

2¢

KIEWIT JB BASED

T

REHABILITATION PLANNING

14.00

(MAHA TEM ENGINEER

T

g8
“8

g8

"8

88
g8
&

-
(]

DISTRICT EQPM SUR 2.00
HS

B8 EE B8

8§ S8 78

-4 w Lt
88 B8
"8 78
m Loz ]

28

g

88

g

28

8

8¢ 84 8¢

(M BASED 4G

T

CONGLLTANT

T

P8 SUPPCRT EMNG

T

KIEWIT JB BASED 1.

T

‘UREMENT PLANNING GROUND SUPPORT

sg

8 SPPCRT G

T

8¢

KIEWIT JB BASED

T

itinued)

20



DIRATION  MAN-HRS

TOTAL  HRSAK MAINMES

aB'S

S

SBS WES ADQ5 SBUAL

Tr

(0.RENT  QUT.RENT

10.00

10.00

g

P8 SLPRCRT G
KIEWIT B BASED
/B SUPRORT DG
KIEWIT JB BASED
TRAVEL

CPERATICN

"TATION JSA FOR LAUNCH CHAMBER
COSTS RELATED TO ABOVE LABOR EFFORT

>TRUCTABILITY REVIEWS

M- 4
itinued- 2
T

-
-
»

88
~&

1.00
LS

OFFICE EXPENSE

g8
88

2.00
EA

RELOCATICN EXPENSE

T

0.000

MAINT QST + OPER QOST PER-LS

1.00Q

1.00

G3A, RCC,FEE 12.35¢
INIT QOSTS-
1
1

0GAL. AT 0.410
JANGES NOT SAVED -

TAGIFF QUATTTY TOTALS-
QUATTTY.-
QUATTTY

D

T
fF

I



Attachment D
ECRB Preliminary Network

22



Actvity ’ Activity Orlg]  Early "Early Roay Summary | _F 157 \{:14 FY33 FYOU Y. FY0Z |
D Description purl Start | Finish Account [T T T T O OO O O T 2

LEDR Bt o 1 e e A2 meal A2 @ m i ) s SRS I !T#‘"..‘UHM"““'“"“W“““".“““""'“ -3

»5 Performance Assessment & License Application: ® syasicw st sl = 7o oot g {0000 SN TS ;i S
«+[ " TIUTTSPA Sensitivity fof A Tniial Data 216 'O'WUVSS B IR BRI o.‘E'i‘.”. TSPA $ensh yliyfgvlé Wil Oita '
~H~3310]Complété Data EntaAcementtd TSPALA' | =0 ~——12g8EPge |~ |mmr o B omp....o.um...e.m.m'.a'rsbh' .
:‘:ﬁ" 120 |Documantationof TSPA™™ ~ 7 66{02NOV99 [OTFEBOO | ™" = =~ [T T o ':6‘&:;:' ﬂocm‘nmhdon;otfsn :
431~ 7115’ LA Praparation & Review Withoal "~ ~"| ""BB[T7FEBOD™ |22MAYE0™| ™ "~ T " E-B-o'ox.uPzr;pamo'gn'I&.R'o'v'icwvv%nhomEmwmmu
A1 4107|LA Préparation & Réview With East-West | 463|23MAY00 |28FEB02™ |~ B Rl B IR RS EO SISO ....F’%APupamlonanw(mmthEmw.:lbn
."'."__‘_‘_ X e L . . . . N Y RN RN KN QJMAYML 128FEBO2
L_\} 100 submﬂLAtoNRc 0 01MARO2* ' R RN EE N T n.' " Submit LA 10 NRt
b - _ - - — e b L ., @OIMARD2"
+¢- Repository Design T T T I B e D ST R R AT T MO I R ¢
i TAD [Phase 1 Complele Design Inputto 153 zn-EE!!ﬂJ\'J [T30CTY7 X Lhiié'aco"gopg;'-;g;‘#%na :\;&hii& fs‘éA-'v';sl T o

""{50 |PHase 2'Design for LA Initiation ~ * | 456{140CT97"[13JuULB9 “[ ~ T e 1'-‘ oo *M_u'zD“Igjdr'l.‘l\.l'n;tiu.ulo‘n' ST

$0C I el :'A.l’.y LT R Y K- - L L) .

2N

I~ 7 3007 Complete Data Enhancement to LA D'ez?;i‘g'nl TOlTTTTTTMHAueg T | T T T T
i:'f; ~"""180 | Phase 3 Support t6 LA Development ‘| 630|30SEP99 j27FEBOZ T T T T T T

k] —— A - -
3 90 Day Planning . R T T T A R
i _ 3 L N . v

i 3000TPTan eposn ory ST ERRancemant [

'l

S RET L

o --......fot}\plﬂqDauEnhmcemonuoLADnlgn
L B B BTN R BN BN N B B BN BN AP 0. ..

Cote st st est bt .’.,su”“'ouo.v"opm."|~ .
Vi ;--o--nn.onllouwse P'!au-‘ P - 27FEBO2

L A R B R e 2 e ————— S
RN EE RN EE NN RN A R .

RN KV NN I UL LR : e i-

Bian Repdaitory Data Enhdncement . . .

i B Y n o - TOBMARSZA o | 1 001 .vc vabioons [ RN S
3‘1: . .._.300.1, CR_Approva.‘ o 17JUN97' ———— .. ‘_plaﬂw“. RN N K N ey Y r, Co e \1
al AT L L L e (L
. : ‘ — TR E T ERERIE: SR I S
sy SYS'E'“S Eﬂslneeﬂns v Lt .~ F R TR, 3 10, i s S R EE R R (L
'.E . peciality Eng. T ru-Launch Cham N R T '("-’i
B | - - - s ; rm——r g’r’gﬁlgﬂrrw‘ " ;-;;;;:;:- r .:llf;;} anrl?(‘ 'v,:: o7 R .‘(.
*??{De\’elop TGGhﬂiOﬂ' fOf ECRB Phase 1 v "f,u;‘; L 5 ey, O s A --a‘ﬂ_‘..' ;; ::.l-b:-j" it l [ l LI N IR R I BB ) n(:: T \'CL\’ [ l'\) c AR A
i"[};d’SCEUUD" Develop TBM Requirements BIOTMAYOT T CMO —[TREGTZFBT] g‘;s:anlzy 1 mpata, ot e T ,\:,:'L._'Ljé-f P",;g;;,_’"'
‘." . . - I U e ., B2 o Vevia e o X s %X TP I
5‘.; SC5005 |Launch Chambér Design 80]|02JUNS7 ~|19SEP97 AE TR6612FB1 h Chamber Desin: 111110 os {-/ EERRY " o l_).- TN i
B Y A | ORI g SseRaTORINST. 1L LI gt
o Pre-Construction Planning for ECRB - Phase 1 . R HERnan o BRSO 1.#.;;,,.:..z, b
5 (STE030] bb:mﬁmr" Shbtructidn biah: | T i

Deévelop Preliminary Construction PTan 23 TOTAVS T TI0MAYS7 T CONST T THEETZFAT

.
RY 1 ERFENNY L0 "f'
3
1

1‘%‘{ N DU ] i 4 e e TOIMAYST% sl s aaara i aa i l~:|u |(:\~ g RPN
%¢{SC50257| TBM Selection and Acquisition 3681 T3MAYI7*101JULY7 CONST. " [TRG66T2FAY amsm?}gm%% guistion ¢tk wit "
;g:;scsozr Constructability Réview, Laiunch CRambeér |~ 80/0ZJUNY7 "{19SEP97 ~| "CONST. " [TRE6612FA1] %}g&fq&k ylew, Lauacn Chimbar Oagign | | 1 :
'%/[SC5020| TBW RéRab Plaring ™~ ~51/0Z0UNO7* [TTAUGO? |~ "CONST. ~|TRE612FAT] (:qhbmﬁ Plann .Lm; EERIEETINN] Y IR I R 2
;‘::. . A 2l _ 1 " m L0 B B B B A B A ) . (RN B Y A N »
}'E ISTSTTH 0J 1J6b Satety Analysis for Launch CRamber | 6810TIUL97* T020CTo7 |~ "CONST | TRB6 T2FAT] } bspggth';gf- s, for Launcn Ehambe ..L"_Lj.:,b'f,: ' o
N . D 1-'Uu llIlIIIOlI 0l (LK) '
:3, 'SC5075 [Launch Chamber Pre-Construction Reviéw, ~“80T0TI0LO7*|200CT97 | "CONST.” ~|TR6612FAT] ‘Yaunch Ch : lon‘Review ' 1 7 i1t e
3 | . o i H 701, dlllll!lll TRV A EEERE i vty
:’; 'SC5070 [Develop Pre-Construction CHeckhst 45/01J0097 |[01SEPS7 |~ COUNST. [TRB512FAT] oyl bfﬂﬂ? ns b# o0 Checkilst | N :: RN RN ;\V‘ } S
Hehs - ,SEPﬁ'IO‘IJULB IR RN] I NN .-nnu.l.-(ﬁuyn'u\.::»
> 1)

Project Sian AZMARST | s e - ) Early Bar VAN Shest 1013 S — nat

Project Finish ] [ — Y ( -

Duts Date 120ARY7 | eo———— Crtical Acirty =

Run Oete 25APREY Repository Block Data Enhancement
Revision 4

@ Pimavers Systems, inc.




nu-n4uu...nuunnununnnnnunununnnnnnnnnunnunnuunnununnununnnuunnuuﬂnunn
e N e R I it e A R .
oIl u“nununnunnnnunnlnnununnn“nunnnnuunnununnnnnuunnuunuununnWnnnn
pe el taibaleivibel sabuial Sbubabebs Sl iapapeapuael puiapupupnpupu s pupapuel Sl
R Bl teiieiniiid nbaiuboibn Afbauibule Dby Spspueiuupuipuuibaiuibabs bl dhaiufiufial
b Sl siaiuuibe] suieiis beliabuefiolialeluiiauuibaul Ssuibuinpeipepeuipapuiiugie bulbupuiba Nuiuibdie
~ZZ: uunnnnnnunnnnnunuunnnmnuunnunmmmummmmnum”mmmmmmmmmmmMmmmmWmmmm
= P B e EEEE TP BN LEEEEEE LR SEEECPERPEEE Lt £ 3
=1 e e eteeitee] bl sl - g Fibieiioaieiblidiciulbs sl fieiinibeiiiniiedbetiuiiebeiinis Sl el el e
HEIx1 & ToIIIzoIIzIIiizpIiiiprgdIoooiioes ] FEEEE EEEEE Y 1 S o
R SE R S FEE S S TR IITpIIIIEIIINN HAEE
- - - -&-t--------=~--=---~-- nluunnw ........ e-w--ck-ooo .ht-Mu..v-unNn - .-
HE-x:-%: z - oy
e - -z ¥
SENEEER 3
S e o i S 4 :
& - el - 85 o
5 s il :
SE -umm-- -3
s o= [ gt X |c'm
ux,onum
- Xz - ox
HM e 3
s g 3
. m
5 ¥ % E‘..‘
] k
3
1
g g g
= D b
e — o=
W L)
2 0
8 =] > x4
ma N C - -7 - + -
B b kb 5BEEEE
] L) o]
E = m 5 B 4
b , =) 2 7 5 B 5
N 2 5 B N
2% > B PRNRNBRER WJW o 18 2 NBR
[=1 v B, i ol i i | H 1 s
2 B 4 . N bii 1 | L
= A i R =
] | #t > [ e Ie &
(A : ¥ [ - ~1 .
b A 2 [@ i 3
e |7 RS BE . &
5 o ¢ O 3 S i ! S
roFs P e, [ » T x 1 a1
heds | g {3 a1 ; i=] I
32 44 e o o |o _
e (] > B o 12 ie B _ a7 P
s 152 e o , & 3 15 "8
O ¥ 7 ! s i = ;
> £ [#e O c ) f=d o | = 1[N
22 e |5 ek &5 s | |5 ERER] R RIS
2« 3% i Bdc [@ o o |5 7412 T & 18 8 | I8 » “S2
R e A &8 |2 S |E e [#8%c x 9
L & o |8 B, - 1€ [E 5 B b b3 1o € h O :
- Ho els < (o] = = L= S Q |~ Qe m b= M
N : & & W s @ [c [@ b§ ¢ o £ (@ © = Q
o |8 5 PR h 5] 1> BEAS = a 12 c lo
40 %16 aHe ® - c @ = K s 2 |5 IE = IS Hen
515 SR PFEERREL S 13 BEE
cE RS L b E R Bl B Bl R b o 13 |E
\ / de & RO A o 5 % Ie m 0] e ® m = 5
19 Ha I€ v € (& 0 el O3ty x 15 |5 i W
10 049 o @ o {6 [6 [E o Il ey L » @ |3 2 |® 40
bt = T m o S =
s L i’ e ) 4 i P
) € PBEBEBRBEE CERRER E
> s B e 2 0 = = - N : w1,
2 - : 2 ] e o ™ o4 ¥
17 L ﬁv Sy no.. Lt @
. DA fbd. hﬂ ! 0 }W
: g R G =L T AEATR > o
A A A T W B N T e Rl oo v S

Theni 2013

Repository Block Data Enhancement
Revision 4

VAN

12MARY? | RN Critical Activity

2WAPRIT

1ZMARS? | Cormrr ey Carly Bor
01MARD2 | ENEEETEEEEREREEE Prooress Ber

© Primavera Systems, Inc.

*roject Start
>roject Finish
Jota Oste
tun Dste



ALY

i AT

\ Mh.«“rllwl 2 by
3 e B8 2
i BEE ¢
5 B
= == 8 S
D E o £ B
> b 5 > o_| ]
331 431 1 FEFEFFZFF i
T : ]
" i i
B g * | ! .
Ok ] P m w D
) @& | & . . . '

N | H i ; H
€ @ w ! L
=2l B BB B e
2 £ 12 > |2 | | b
MMMW mw b ] ; _mma
c 5 3 S i mw i © g &

. ,OM & I8 4 o mE W mu
g E o |8 S S Bh i = = el

? IS e 15 < g 2 c & i I3 = 19 |a
o [0 S |> m c © aonw ] c o
e.(.‘.,.u‘-wll —
> 2 mcm [}
mow 5 W% 83%%
s : = _ .
< ] Y e T i) -

3el3

Ehest

RGOSR
asmtm—

Repository Block Data Enhancement
Revision 4




s APPENDIX G CHANGE REQUEST 97/040



| ymP-214-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
—y 03/04/97 CHANGE REQUEST Page 1 of _2_

! Signatures on this document represent signers® knowledge that the applicable procedures have been read,
understood, and complied with.

1. CR No.: Mod.: 3. Change Ty;?e. . 4 5. Priority:
@ /O"l o) D Technica! Project WBS D Other D.m .
——t _@ Cost " Schedule mediate

2. Original's Control No.: [—& = nge Control Lever: m Urgent

‘ M&0-97-016 Level 1 PBCCE [} Leve! 2 cCB Basetine [ tevet 2 céB controlled Routine

6. Title of Change Request:
Enhanced Characterization of the Repository Block

7. Identify the Documents/Drawings Affected by this CR: D See Documentation Continuation
Current Resulting Design Job
Document Number/Title Rev/ICN A/R/D QA Class Rev/ICN Package Package Configuration item identifier
Project Cost & Schedule Baseline, N/A R N/A N/A NIA N/A N/A
[YNMFICMO01S
8. List Attachments /page numberl(s) and page 9. ldentify Related CR, CAR, BCP, DAR, etc.:
countis)] BCP-00-97-0003, CR M&0-97-019
; See Documentation Continuation Page 10. Identify Project WBS No.(s) at the Level Affected by the
N . .
Change:
1.2.1,1.2.3, 1.2.5, 1.2.6, 1.2.8

11. Description of the Change Request:
This Change Request includes work not currently in the Long Range Plan( 2 surface borcholes and East-West drift alcoves)

and acceleration of work that is in the Long Range Plan (East-West drift). This Change Request includes the cost and
schedule changes for FY97 and FY98 assocxated with this work. The cost changes are summarized in Table A.
See Documentation Continuation Page

12. Justification for Change and Priority Type; Summarize the Impact if Change is not Approved:
This Change Request was initiated at the request of DOE YMSCO (Attachment, Letter Adams to Foust) for the purpose of

developing a plan for enhancing the understanding of the scientific, health and safety, engineering, construction, and cost
aspects of the potential repository. The process, analysis and results of the planning effort are documented in the ECRB 90

Day Planning Effort Interim Report dated May 30, 1997. See Documentation Continuation Page

13. Originator:

Robert M. Sandifer CRWMS M&O  5-5504 - -

Print Name ignatu¥e ' Organization Phone Date

14. AM/Director Concurrence:

L L
Jerri J. Adams M 0([) Y[/  DOEAMAAM 7
Print Name Signa r‘ej o ’ Qrganization Difte

15. This CR has been Accepted/or Rejected by the CCB Secretary as indicated below:

h Accepted [ Rejected | CCB Secretary: _lL ﬁ// f/ f7

initials Date’

— ~
Processor assigned: / oM / fraqusougu
Print Name
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YMP-218-R0 - YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT R No.__22/040
05/19/95 DOCUMENTATION CONTINUATION PAGE Page_2_of_2_

Block
No.

Continuation Information

11

12

CHANGE REQUEST

ECRB Change Request Table A, 4 pages
ECRB Changce Request Table A.1, 3 pages
Participant Planning Sheets

1.2.1, 14 pages

1.2.3, 82 pages

1.2.5,1 page

1.2.6,45 pages il m«f(

1.2.8,2 pages <V
Letter Adams to Foust dated 3/25/97, 2 pages
Summary Account Statements of Worl:, Assumptions, and Estimates

1.2.1, 17 pages

1.2.3, 158 pages

1.2.5,3 pages

1.2.6, 109 pages

1.2.8,2 pages
ECRB Integrated Schedule, 16 pages

The work includes accelerating the design and construction of the East-West cross drift by approximately 1 year
from the Long Range Plan, constructing 3 test alcoves, performing the drilling and testing associated with these
excavations, drilling 2 surface boreholes to the water table, performing the accociated testing and test support for
these boreholes, performing the necessary DIEs, waste isolation evaluations, safety analyses, and safety planning
associated with this work.

The priority is justified based on the implementing instructions of BCP-00-97-0003 and the implementation
schedule for the work described in this Change Request. If this Change Request is not approved,the work
decribed in CR M&0-97-019 will:be stopped, the new work decribed in this Change Request will not be ‘
performed, and the accelerated work will be done in accordance with the Long Range Plan.




YMP-215-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
09/18/95 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _2_

{CR No.: Mod:  |CR Title: Priority: [] immediate
Enhanced Characterization of the Repository Block ¥ Urgent

QZ/OLI 0 [ Routine

Signatures on this document represent signers' knowledge that the applicable procedures have been read, understood, and complied with.

SECTION I. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS .

A. Technica! _ [/] See Documentation Continuation Page
Check the items aftected by the proposed change and provide supporting impact analysis for each discipline/activity itemn.
Use the Documentation Continuation Page for impact analysis, if necessary. Identify potential impacts that include, but
are not limited to, the following: .

3 ttem important to Safety (HTS) [ ticensing
D ftem Important to Waste Isolation (IITWI) D Project Plans and Procedures
D Environment, Safety and Health D Logistica! Support
D Physical Interface Control E] Scientific Investigation
[:l Construction m Analysis conducted reflecting in no technical impact
D Design Requirements Documents/ D Other
Specifications/Drawings D Technical Review Procedure(s) used:
D Basis for Design/Determination of Importance
Evaluation

B. Cost, Schedute or Workscope
Summarize the Cost/Schedule impacts associated with this change.

Sce Documentation Continuation Page

C. Other Documents Affected
List other documents potentially affected by approval of this change, but not changed by this change.

None

Originator:

’
Robert M. Sandifer M—‘% CRWMSM&O  5-5504 1331
Print Name Sidnature Organization Phone Date

SECTION Il. CCB EVALUATION AND RECOMMENDATION

Evaluation Start Date: Due Date: Evaluator's Title:

Recommendations:
D Approved D Approved with Conditions D Disapproved El No Recommendation

Comments: [] see Documentation Continuation Page

Print Name Signature Organization Phone Date




[ YMP-218RO  YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT g No._ 27/
05/19/95 DOCUMENTATION CONTINUATION PAGE Page_2_of_2_

| yi
Block
No.

Continuation Information

Sect
LA

‘Sect
LB

IMPACT ANALYSIS RECORD/CCB EVALUATION

CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS i

The configuration of the exploratory program included in this Change Request was developed using an integrated
team concept. The team consisted of § working groups(WG) and an Integrated Planning Committe. The §
working groups were Testing WG, Performance Assessment WG, Licencing/Regulatory WG, Design/Construction
WG, and Controls/Requirements WG. Each WG was madeup of M&O, DOE and MTS represeatatives of these
arcas. The Integrated Planning Committee provided mangement oversight and direction and cousisted of senior
M&O, DOE and MTS managers.

The team developed the objective of the enhanced characterization effort, developed evaluation criteria , identified
benefits, developed configuratioas, and ultimately agreed to an optimum configuration which is the basis of this
Change Request. Technical aspects were accounted for in the evaluation criteria that were used to eventually
sclect an optimum configuration. Detailed analyses will be performed as part of the work decribed in this Change
Request to further evaluate impacts to waste isolation, ES&H, DIEs, scieatific investigation, and licensing before
any of the field work described in this Change Request is started. Therefore, no technical impact exists as & result
of this Change Request.

This CR includes new work (surface boreholes, alcoves, associated testing, dust control features, and associated
support) and acceleration of work included in the Long Range Plan (E-W drift and associated testing). The Long
Range Plan work totalled $25,194K(escalated) with the following spread: FY98 - $39SK (WBS 1.2.6);
FY99 - $21,605K( $4,379K WBS 1.2.3, §17,208K WBS 1.2.6); FY00 - $3,194K( $3,117K WBS 1.2.3, S77K WBS
1.2.6). The Level 2 milestone associated with the excavation in the LRP is ES3010M2, Complete East-West Drift,
with a complction date of 09Aprill999. .
413K ' 27490
The work contained in this CR totalled 5453981{ with the following spread: FY97 - §7;630K (5435 S 1.2.1,
S580K, SOK WBS 1.2.5, K WBS 1.2.6, $31K W%‘S 1. 1,469K Early Start); FY98 - ;S‘;BZ_K:_K
WBS 1.2.1, $8,562K WBS 1.2.3, SlSlK WBS 1.2.5, SM%}%{BS 1.2.6, $231K WBS 1.2.8) ; FY99 - (
S7K WBS 1.2.1, §7,961K WBS 1.2.3, S68K WBS 1.2.5, S{45 WBS 1.2.6, SOK WBS 1.2.8). The Level 2
excavation milestone ES3010M2, Complete East-West Drift, would be accelerated to 23Junel998, )\., 1
11 sefl W\

No other Level 0, 1, or 2 milestones are impacted by this Change Request.




YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

YMP-215-R1
j09n8/35 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _:
CR No.: Mod: | CR Title: Priority: .
97/040 ' Enhanced Characterization of the Repository Block rionty % S:;iilate
' O Routine

Signatures on this document represent signers” knowledge that the applicsble procedures have been read, understood, snd complied with.

SECTION 1. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS -

A. Technical {\/] See Documentation Continuation Page
Check the itemns affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Documentation Continuation Page for impact analysis, if necessary. Identify potential impacts that include, bur
are not limited to, the following:

[3 ttem Important to Safety (TS) ] ticensing

[ ttem important to Waste Isolation (NTWI)
D Environment, Safety and Health
D Physica! interface Control

D Project Plans and Procedures .
[ vrogistical Support
D Scientific Investigation

D Construction Analysis conducted reflecting in no technical impact

D Design Requirements Documents/ D Other

Specifications/Drawings D Technical Review Procedure(s) used:
D Basis for Design/Determination of Importance

Evaluation

8. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associated with this change.

See Documentation Continuation Page

C. Other Documents Atfected )
List other docurnents potentially affected by approval of this change, but not changed by this change.

None

Originator:

Robert M. Sandifer CRWMS M&O  5-5504 73317

,
Print Name Siznature ; é 4 Qrganization Phone Date

SECTION Il. CCB EVALUATION AND RECOMMENDATION

Evaluation Start Date: Due Date: Evaluator's Title:

Recommendations:

D Approved m Approved with Conditions D No Recommendation

D Disapproved

Comments: m See Documentation Continuation Page

Sce Attachment

J. Adams

Print Name

AMAAM 794-1483 7
Drganization Phone Date ’




INFORMAL MEMORANDUM

8/6/97
To: Lauretta Rost
cc: Jerri Adams -
Marshall Bishop
From: Melinda Martin
Subject: Planned Change Request M&0-97-016

Enhanced Characterization of the Repository Block

Reference MTS recommendations, dtd 7/21/97, regarding re-evaluation of the subject CR.

This summary of comments and recommendations is a modification of the above referenced
document based on results of the July 30, 1997, “rubber room” meeting.

Comments

AML:

Dennis Williams completed the AML review of the CR. They have no major problems
with the 1.2.1, 1.2.3, or 1.2.5 contents of the CR; in fact, from the scientific perspective,
this CR generally covers that area in an adequate manner.

There are errors/oversights that AML commented on and indicated that they should be
corrected prior to finalizing the CR or should be included as conditions to the CR. These
were modified by AMAAM and included as conditions in this summary.

Although not appropriate as conditions, the AML found some examples of scope
duplication, optimistic completion schedules for testing and reporting activities after
drilling or excavation, inconsistencies in level of detail in various summary account
technical bases, and a general lack of a thorough review by the contractor.

Finally, AML stated that it does not appear that much progress has been made in cost
reduction for the major cost drivers, i.e., excavation, launch chamber, machine, but that
resided in the realm of others. '

~0015278.WPD . 1 8697



OPC:

. Wayne Kozai commented that all ECRB costs and performance measurement values
must roll up into a separate sub-product and the WBS 1.2.6 should have new 4th level
accounts for the ECRB design and constructions.

-

Deputy AMAAM:

. Vince lorii’s response to Wayne’s above paragraph is the following: All ECRB activities
must have their own discrete WBS 1.2.6 accounts in order to produce a special monthly
report for evaluation of performance data. In addition, all ECRB design accounts shall be
separate and distinct from construction or other activity accounts. All ECRB
performance data must be entered into the PACS system and have a 2.6Q review
by (date).

MTS:
. The following funds have been identified for this effort:

$17M from DOE Management Reserve
$5M from M&O uncosted obligations

Recommendations

It is recommended that this CR be approved with conditions. The MTS recommends that you
use the attached conditions to accomplish this and include same in the implementation directive
to the M&O. In addition, a statement should be included in the directive that informs the M&O
that YMSCO’s letter dtd July 7, 1997, is no longer effective; and that this implementation
directive supersedes any other directive the M&O had received.

~0001370.WPD . 2 ' 8/6/97



This change request for the ECRB is conditionally approved in the amount of $39.6M, subject to
the attached conditions. The YMSCOQ’s letter dated July 7, 1997, is no longer effective, and this
implementation directive supersedes any other directive the M&O received. Adequate funding is
not available in FY97 to fund the FY98 scope of work in total or the FY99 workscope. It is
therefore our intent to approve the scope of work for this CR, subject to the attached conditions,
and to incrementally fund the remainder as required. The maximum funding available at this
time is approximately $22M ($17M in new BA and $5M in redirected M&O funding) . You are
authorized to proceed with the following activities provided that you do not to exceed $22M:

1.2.1.6

1.2.1.8

1.2.1.11

1.23.2.1.1.1

1.23.2.2.1.2

1.2.3.2.733

1.23.2.734

1.2.3.3.1.2.2

1.2.3.3.1.24

1.2.33.1.29

1.23.5.5

1.2.3.6.2.2.1

~0001370.WPD

Development of ESF-MGDS ICD to support ECRB

TR18GA3

TRI1BGB2

TR32111FB6

TR32111FB7

0G32212FB2
0G32212FB5

TR32733GBl1
0G32733FB1

TR32734GBl1
TR33122FBF
O0G33124FB8
0G33124FBD
0G33124GBA
TR33124FBB
TR33124GBD
TR33129FBH
TR355FAl

0G36221FB3

Safety Assurance Specialty Eng’g
Support for ECRB - Phase 11
Safety Assurance DIE Support for
ECRB - Phase II

Analysis of Hazardous Mat. From ESF
Analysis of Calcites &Assoc Mins.

Complete Site Geologic Map
Geologic Mapping ECRB

Rock Mas.s Geomech. Prop
Predictive Geotech Analysis

In-situ Design Verification for ECRB
Distribution of Cl-36 & Halides -

Char. Of Hydro Status & Prop.
Moisture Monitoring in ESF
Infiltration of Construction Water
Moisture Monitoring in ESF(Phasell)
Moisture Monitoring in ESF

Confirm UZ Hydro Flow Model

ESF Testing Support

Syn, Dist, Anal Gechron Age Dist

84K

128K

308K

113K

118K
833K

45K
267K

296K
235K

445K
185K

101K

453K
63K

98K

449K

441K

67K

8/6/97



1.2.3.9.7

1.23.9.11

1.2.6

1.2.84.2

Total

TR397FA1

TR39BFB7
TR39BFB6

ESF Test Coordination

E-W Dirift Predictive Reports
Predictive Reports

Design & Construction (negotiated & agreed on 7/30/97) -

AQ/met Prog Dev

346K

116K
298K

18,957K

262K

$24,708K

The forthcoming WADs will reflect the work authorization and funding by fiscal year, as showr;
on the following matrix:

ECRB BREAKXOUT BY CONTRACTOR
TRW USGS
WBS FY97 FY98 FY99 FY9? FY93 FY99 TOTAL
1.2.1 43,053 432,188 7433 : 0] 0 0 482,680
123 298,377 5,879,116 5,715,043 282,000 2,357,000 2,859,000 17,390,536
12.5 0 180,907 €8,055 0 0 0 248,962
126 395,544 18,561,673 2,182,000 0 0 0 21,135.217
128 31,000 231,000 0 0 0 0 262,000
TOTAL 167,974 25,284,884 1,972,537 282,000 2,357,000 2,859,000 39,523,395
ECRB BREAKOUT BY FISCAL YEAR
WBS 12.1 123 125 12.6 128 TOTAL
FY 1997 43,053 580,377 0 395,544 31,000 1,049,974
FY 1998 432,188 8,236,116 180,907 18,561,673 231,000 27,641,884
FY 1999 7439 8,574,043 68,055 2,182,000 0 10,831,537
TOTAL 482,630 17,390,536 248,962 21,139.217 262,000 39,523,395
~0001370.WPD 8/6/97




Conditions:

1. Eliminate the Calico Hills Conceptual Design and any other activities associated with
ECRB Phase II construction.

2. Assure that current launch chamber design is the most effective for the selected TBM
characteristics. Brief YMSCO on the TBM and launch chamber option (as discussed in

the “rubber room” meeting) prior to proceeding with final launch chamber design and
excavation. :

3. Use a graded approach to “Q” requirements to assure that construction methodologies are
commensurate with testing and License Application requirements.

4, Implement safety and health lessons learned during excavation of the main drift,
particularly with regard to control of silica dust.

S. Assure that the mapping scope includes the entire drift.

6.  Provide for additional level 3 deliverables as follows:
- “Final Report on Characterization of Fast Paths and Transmissive Features”
- “Summary Report on CL36"
- “Final Report on Hazardous Minerals”

7. No surface or subsurface testing included in this CR will start prior to a scrub of 1.2.3
scope, cost and schedule anticipated to be completed by October 15, 1997.

8. All ECRB costs and performance measurement values must roll-up into a separate sub-
product and the WBS 1.2.6 should have new 4th level accounts for the ECRB design and
constructions. The intent of this comment is to provide a mechanism to track and report
the cost exclusively associated with the ECRB. This data is valuable to internal and
external customers. If this comment does not meet that intent, please advise.

9. Reserve all underruns associated with the ECRB to fund currently unfunded activities.

~0001370WPD - - S 8/6/97



YMP-215-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

09/18195 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _2_

CR No.: Mod: CR Title: Prioritv: )
97/040 ' Enhanced Characterization of the Repository Block rlofity: % :;T:;:::'ate

. Routine

Signstures on this document represent signers’ knowledge that the applicable procedures have been read, understood, and complied with.

SECTION |. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS

A. Technica! [/] See Documentation Continuation Page
Check the items affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Documentation Continuation Page for impact analysis, if necessary. Ildentify potential :mpacts that include, bur
are not limited to, the following: .

D item Important to Safety (lITS) D Licensing
D item Important to Waste Isolation (IITWI) D Project Plans and Procedures -
[0 environment, Safety and Health [ Logistical Support
D Physical Interface Contro! D Scientific Investigation
D Construction ‘ m Analysis conducted reflecting in no technical impact
D Design Requirements Documents/ D Other
Specifications/Drawings D Technical Review Procedurels) used:
D Basis for Design/Determination of importance
Evaluation
B. Cost, Schedule or Workscope

Summarize the Cost/Schedule impacts associatec with this change.

See Documentation Continuation Page

C. Other Documents Affected
List other documents potentially affected by approval of this change. but not changed by this change.

None
Originator:
Robert M. Sandifer =77 /( __‘.,L_.‘ CRWMS M&O  5-5504 7.2.87
Print Name Signature ¥ Organization Phone Date
SECTION Il. CCB EVALUATION AND RECOMMENDAT'ON

Evaluation Start Date: Due Date: ; Evaluator’s Title:

Recommendations:
D Approved L_L] Approved with Conditions D Disapproved [:] No Recommendation

Comments: Q] See Documentation Continuation Page

See Attachment

R. Spence oPC 794-1436 | 5/// 7/77

Drint NMamn Cinnaturs Nenamization Phnne Date
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DOCUMENTATION CONTINUATION PAGE Page 3 _2_

Bloék
No.

Continuation Information

IAR/
CCB
Eval

Sec Il

CCB Evaluation and Recommendation

Comments submitted by AMAAM (also reflecting AML's comments) were discussed with the M&O and
recommend the following resolutions: ' -

Comment No/Recommendation

1. The M&O is to eliminate the Calico Hills Conceptual Design and any other activities associated with the ECRB
Phase II construction , however, the design and excavation of the proposed crossed drift does not preclude future
plans to excavate Calico Hills.

2. This comment was resolved with the understanding that YMSCO will issue a COR letter that directs the M&O
to provide a briefing on the TBM and Launch Chamber design option prior to proceeding with final launch
chamber design and excavation.

3. This comment was resolved with the understanding that the M&O performs work counsistent with the QARD in
a cost effective manner.

4. This comment was resolved with the understanding that YMSCO will issue 2 COR letter to the M&O to
implement safety and health lessons learned from the excavation of the main drift.

5. The mapping scope for the entire drift is included in this change request. The *'Basis of Estimate" limits this
mapping from station "0+00 to 23+00".

6. Revised/approved PPSs (to include description and acceptance criteria) that refiect the addition of the following
deliverables:

- "Final Report on characterization of Fast Paths and Transmissive Features"
- "Summary Report on CL36"
- "Final Report on Hazardous Minerals"

7. Until further direction from the COR, no surface or subsurface testing included in this CR will start prior to
the submittal of revised/approved/scrubbed PPSs in WBS 1.2.3 to the CCB Secretary by October 15, 1997.

8. All ECRB costs and performance measurement values roll-up into a separate subproduct and the WBS 1.2.6
should have a new 4th level accounts for the ECRB design and construction.

9. This comment was resolved with the understanding that YMSCO will issue a COR letter to the M&O providing
direction for the use of all underruns associated with the ECRB.
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CR No.: Mod: CR Title: Priofity: -
97/040 Enhanced Characterization of the Repository Block nority: ] g:;ﬂeﬁt:iate
Routine

Signatures on this document represent signers’ knowledge that the spplicable procedures have been read, understood, and complied with.

SECTION I. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS -

A. Technical m See Documentation Continuation Page
Check the iterns affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Docurnentation Continuation Page for impact analysis, if necessary. Identify potential impacts that include, but
are not limited to, the following: :

E] tem important to Safety (ITS) D Licensing
D item important to Waste Isolation {(lITWI) D Project Plans and Procedures
D Environment, Safety and Heaith D Logistical Support
D Physical Interface Control D Scientific investigation
D Construction . Analysis conducted reflecting in no technical impact
D Design Requirements Documents/ D Other
Specitications/Drawings D Technical Review Procedure(s) used:
D Basis for Design/Determination of importance
Evaluation

B. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associated with this change.

Sec Documentation Continuation Page

C. Other Documents Affected )
List other documents potentially affected by approval of this change, but not changed by this change.

None
Originator:
- Robert M. Sandifer 7 CRWMS M&O  5-5504 7.2.97
Print Name Signature Organization Phone Date
SECTION ll. CCB EVALUATION AND RECOMMENDATION
Evaluation Start Date: Due Date: Evaluator's Title:
Recommendations:
D Approved EZ] Approved with Conditions D Disapproved D No Recommendation
Comments: [/} See Documentation Continuation Page
See Attachiment
Wendy Dixon — AMESH 794-5564 8' l9 - J 7

Print Name Signature Organization Phone Date
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1. The proposed Summary Accounts TR842FA1, AQ/MET Program Development, and TR682FAK, Vent System
Testing and Monitoring, should be deleted from this CR. .

2. The M&O is required to document and brief the AMESH on dust and systems monitoring programs when
developed in FY98 planning prior to the start of the TBM operations for the ECRB. (HOLD POINT)

3. The M&O shall satisfactorily demonstrate to the AMESH that the code and standards compliance requirements
are appropriately covered in the ECRB design documents prior to the start of TBM operations for ECRB

construction. (HOLD POINT)
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7 CONCURRENCE SIGNATURE SHEET Page 1 of_2
1 CR Title: 2 CR No.:
Enhanced Characterization of the Repository Block 97 /o 1%/
3 Originator's Contro! No.:
M&O-97016
4 TPO Concurrence: -
CRWMS M&O
Organization
L. Dale Fptist\ Nevada Site Manager
Print Na Print Title
7-14- 97
Sigifatdre” Date

2l T

§ TPO Concurrence:
USGS
Organization

Robert W. Craig - TPO
Print Title

QA 1 @M.A S/'/Zor/‘? 7

Signature Date

\_14.5 AMAAM Concurrence: Is Contract/WAD Revision Required? N Yes [ No -
Is Contract Modification Required? ‘E Yes []No . Is AFP Change Required? ﬁ] Yes D No

SeEpel X AAM S

e ey Pt —
Chuianta 2 /57

7 Affected AM/Director Concurrence:

7 gtcphan J. Brocoum _— AML

% pgb o T 85l
"’ e

8 Responsible AM/Director Concurrence:

Jerri J. Adams AMAAM

Print Title JD ,gZ/’Q,7 7 7

| 9 OPC Concurrenvcez

Richard E. Spence , Divector

P— Nam;Z& ﬂm Frint Title (F /J /677

Signature Date
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1 CR Title:
Enhanced Characterization of the Repasitory Block

2 CR No.:

)

M&O0-97-016

3 Originator's Control No.:

4 TPO Concurrence:

Organization

Print Name

Print Title

Signature

Date

& TPO Concurrence:

Organization

Print Name

Print Title

Signature

Date

6 AMAAM Concurrence:

Jves [ no

Is Contract Modification Required?

is Contract/WAD Revision Required?

[J Yes [Jno

Is AFP Change Required?

D Yes D No

Print Name

Print Title

Signature

Date

7 Affected AM/Director Concurrence:

Wendy R. Dixog————__

AMESH

Print Title

_Bi)-12

Signature \

Date’

8 Responsible AM/Director Concurrence:

Print Name

Print Title

Signature

Date

9 OPC Concurrence:

Print Name

Frint Title

Signature

Date
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CR No.: CR Title:
97/040 Enhanced Characterization of the Repository Block
Signatures on this document represent signers’ knowledge that the applicable procedures have been read, understood, and complied with.
SECTION I. EVALUATION SUMMARY OF CCB MEMBERS AND EVALUATORS -
CCB  Members:
Name Organization Approve Approve w/Conditions Disapprove No R_ecommendation .
Jerri Adams AMAAM D m D D
AML O O O O
AMVASP O O O O
Wendy Dixon AMESH O [/ O O
SPEA O O O O
Richard Spence oPC D m D 0
Additional Evaluators:
0O O O 0O
0O O O O
0O O O O
e O s O O
O O O O
CCB Secretary: Wayne Kozai
Print Name Signatugt - Date

SECTION 1. CHANGE DIRECTIVE AND IMPLEMENTATION INSTRUCTIONS

o This Change Request to revise the YMP Cost/Schedule Baseline (CSB) document, YMPICM-’OOIS, is approved with
conditions.

0 The Document Custodian shall submit a print ready copy of the CSB document revision pages to the CCB Sccretary 10
days after completion of the next PACS upload.

o The CCB Secretary shall:
- ensure the document is prepared iu accordance wnh this directive.

[i/) See Bocumentation Continwation Page

SECTION Iil. DISPOSITION

D Approve [2] Approved with Conditions D Disapprove D Elevate to next CCB Level
Comments: Evaluation Method: 1
This change request is conditionally approved in the amount of $39.1M, subject to the conditions listed on page 2. The
\\/YMSCO letter dated July 7, 1997, on this subject is no longer effective, and this implementation directive supersedes any
other directive the M&O received. Adequate funding is not available in FY97 to fund the FY98 scope of work in total or the
FY99 workscope. It is therefore our intent to approve the scope of thl&(];subject }n.ll;c conditions on page 2 and to

Wesley E. Barnes \KE ’\‘U" Sg/)'ﬁ /31

Print Name Slgr\atufe . Dale
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Y Bock | eontingation information

ESDD | Change Directive and Implementation Instructions (Cont'd)

SecIl
- ensure the Configuration Information System and the CCB Register are updated to reflect this revision.
- prepare a Controlled Document Issuance Authorization (CDIA) to transmit this directive and the revision pages to
the CSB document, YMP/CM-0015, to the Document Contro! Center (DCC) in accordance with YAP-6.2Q.
o Any changes to the CSB document, YMPICM-odlS, will require the submittal of a Change Request to the Project
CCB.
o Upon release of the CSB document, YMP/CM-0015, all Project Participants will be required to use it in
performing applicable duties.

ESDD | Disposition (Cont'd)

Sec III
incrementally fund the remainder as required.
Implementation of this change is subject to the following conditions:

1. The M&O is authorized to proceed with the activities listed in Table I, but not to exceed $22M, until additiona!l
funds are authorized. The M&O should ensure within the $22M, critical path is maintained.

2. The M&O is to provide objective evidence that this change request does not preclude future plans to study the
Calico Hills. This information shall be submitted within 15 working days from date of dispasition of this change.

3. Within 15 working days from the disposition date of this change, the M&O shall submit to the CCB Secretary
objective evidence that the mapping scope for the entire drift is included in this Change Request. The supporting
"Basis of Estimate" lmits this mapping from station ""0+00 to 234+00".

4. Within 15 working days from the_"disposition date of this change, the M&O shall submit to the CCB Secretary
revised/approved PPSs (to include description and acceptance eriteria) reflecting the addition of the following
deliverables:

- "Final Report on Characterization of Fast Paths and Transmissive Features"
- "Summary Report on CL36"
- "Final Report on Hazardous Minerals”

5. The M&O is directed that, until further direction from the COR, no surface or subsurface testing included in
this CR will start prior to the review of WBS 1.2.3 and the submittal of revised/approved/scrubbed PPSs, if
appropriate. Such review is anticipated to be complete 10/15/97.

6. Within 15 working days from disposition date of this change, the M&O shall submit to the CCB Secretary
objective evidence that all ECRB costs and performance measurement values roll-up into a separate subproduct
and the WBS 1.2.6 should have new 4th level accounts for the ECRB design and construction.

7. The proposed Summary Accounts TR842FA1, AQ/MET Program Development, and TR682FAK, Vent System
Testing and Monitoring, should be deleted from this CR.
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05/19/35 DOCUMENTATION CONTINUATION PAGE
Block | Continuation information
ESDD | Disposition
Sec III
Table L Affected Activities
WBS No. Account No. Title Amount, $
1.2.1.6 Development of ESF-MGDS ICD
to support ECRB 67K
1.2.1.8 TR18GA3 Safety Assurance Specialty Engineering .
Suport for ECRB-Phase I 84K
1.2.11 TR1BGB2 Safety Auusrance DIE Support for
ECRB Phase I 128K
1.2.3.2.1.1.1 TR32111FB6 Analysis of Hazardous Mat. From ESF 308K
TR32111FB7 Analysis of Calcites &Assoc Mins. 113K
1.2.3.2.2.1.2 O0G32212FB2 Complete Site Geologic Map 118K
O0G32212FBS Geologic Mapping ECRB 833K
1.2.3.2.7.33 TR32733GB1 Rock Mass Geomech. Prop 45K
0G32733FB1 Predictive Geotech Analysis 267K
1.2.3.2.7.3.4 TR32734GB1 In-situ Design Verification for ECRB 296K
1.2.3.3.1.2.2 TR33122FBF Distribution of CI-36 & Halides 235K
1.2.3.3.1.2.4 OG33124FB8 Char. Of Hydro Status & Prop. 445K
0G33124FBD Moisture Monitoring in ESF 185K
0G33124GBA Infiltration of Construction Water 101K
TR33124FBB Moisture Monitoring in ESF(Phasell) 453K
TR33124GBD Moisture Monitoring in ESF 63K
1.2.3.3.1.2.9 TR33129FBH Confirm UZ Hydro Flow Model 98K
1.2.3.5.5 TR355FA1 ESF Testing Support 449K
1.2.3.6.2.2.1 OG36221FB3 Syn, Dist, Anal Gechron Age Dist 441K
1.2.3.9.7 TR397FAl ESF Test Coordination 346K
1.2.3.9.11 TR39BFB7 E-W Drift Predictive Reports 116K
' TR39BFB6 Predictive Reports 298K
1.2.6 Design & Construction
(negotiated & agreed on 7/30/97 18,957K “‘1
12842 Ma———%ﬂ(—-—%ﬁ
Total 8247081 %\\‘W

W 24 446K
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Department of Energy

Office of Civilian Radioactive Waste Management
Yucca Mountain Site Characterization Omce
P.O. Box 30307
North Las Vegas, NV 89036-0307

AUG 20 1997

L. D. Foust, Technical Project Officer
for Yucca Mountain Site
Characterization Project

TRW Environmental Safety Systems, Inc.

1180 Town Center Drive, M/S 423

Las Vegas, NV 89134

CONTRACT NUMBER: DE-AC01-91RW00134; TECHNICAL DIRECTION FOR
ENHANCED CHARACTERIZATION OF THE REPOSIT ORY BLOCK (ECRB) ACTIVITIES

The purpose of this letter is to provide additional technical direction for actions resulting from
discussions during the “Rubber Room™ meeting of July 30, 1997, which were not included as
conditions for CR-97-040. Supplemental to the conditions stated in the conditional approval of
CR-97-040 for the ECRB, the items [isted below were agreed to at the “rubber room™ meeting on
July 30, 1997. Please take the appropriate actions to implement the following:

Assure that current launch chamber design is the most effective for the selected TBM
characteristics. Brief YMSCO on the TBM and launch chamber option (as discussed in the
“rubber room” meetmg) prior to proceedmg with final launch chamber design and excavation.

Use a graded approach to “Q” reqmmnmts to assure that construction methodologies are
commensurate with testing and License Application requirements.

Implement safety and health lessons learned during excavation of the main drift, part:culady
with regard to control of silica dust.

Reserve all underruns associated with the ECRB to fund currently unfunded activities.
The M&O is required to document and brief the AMESH on dust and systems monitoring

programs when developed in Fiscal Year 98 planning prior to the start of the TBM operations
for the ECRB. (HOLD POINT)



L. D. Foust -2- AUG 20 1397

The M&O shall satisfactorily demonstrate to AMESH that the code and standards compliance
requirements are appropriately covered in the ECRB design documents prior to the start of
TBM operations for ECRB construction. (HOLD POINT)

Please contact me for additional information on 794-1483.

AMAAM:JJA-2179 Contracting Officer Representative

cc:
Douglas Baptist, DOE/HQ (HR-561.21) FORS

S. A. Grossman, DOE/HQ (RW-55), FORS

B. V. Hamilton-Ray, DOE/YMSCO, Las Vegas, NV
J. M. Replogle, DOE/YMSCO, Las Vegas, NV

P. D. Stucker, DOE/YMSCO, Las Vegas, NV

S. J. Brocoum, DOE/YMSCO, Las Vegas, NV.

W. R. Dixon, DOE/YMSCO, Las Vegas, NV

R L. Craun, DOE/YMSCO, Las Vegas, NV
Marshall Bishop, MTS, Las Vegas, NV

Records Processing Center = *1"
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YMP-214-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
03/04/97 CHANGE REQUEST Page 1 of _2

Signatures on this document represent signers' knowledge that the applicable procedures have been read,
understood, and complied with.

1. CR No.: Mod.: 3. Change Type: o
q /O do D Technica! % Project WBS O other SDP norlty..
— 7, E] Cost i Schedule Immediate
2. Original s6ControI No.: Change Control Level: Urgent
M&0-97-01 D Leve! 1 PECCB m Level 2 CCB Baseline D Level 2 CCB Controlled Routine
6. Title of Change Request:
Enhanced Characterization of the Repaository Block
7. Identify the Documents/Drawings Affected by this CR: D See Documentation Continuation
Current Resulting Design Job
Document Number/Title Rev/ICN A/R/D QA Class Rev/ICN Package Package Configuration item Identifier
Project Cost & Schedule Baseline, N/A R N/A N/A N/A N/A N/A
YMP/CM-0U135
8. List Attachments [page number(s) and page 9. Identify Related CR, CAR, BCP, DAR, etc.:
count(s)] BCP-00-97-0003, CR M&0-97-019
Sec Documentation Continuation Page 10. Identify Project WBS No.(s) at the Level Affected by the
Change:
1.2.1,1.2.3, 1.2.5, 1.2.6, 1.2.8

11. Description of the Change Request:
This Change Request includes work not currently in the Long Range Plan( 2 surface boreholes and East-Wcst drift alcoves)

and acceleration of work that is in the Long Range Plan (East-West drift). This Change Request includes the cost and
schedule changes for FY97 and FY98 associated with this work. The cost changes are summarized in Tablc A.
See Documentation Continuation Page

12. Justification for Change and Priority Type; Summarize the Impact if Change is not Approved:

This Change Request was initiated at the request of DOE YMSCO (Attachment, Letter Adams to Foust) for the purpose of
developing a plan for enhancing the understanding of the scientific, health and safety, engineering, construction, and cost
aspects of the potential repository. The process, analysis and results of the planning effort are documented in the ECRB 90

Day Planning Effort Interim Report dated May 30, 1997, [7] See Documentation Continuation Page

13. Originator:

Robert M. Sandifer CRWMS M&0O  5-5504 T1-3 97

Print Name ignatute Organization Phone Date

{ L

14. AM/Director Concurrence:

Jerri J. Adams M dﬁ /7/ /] DOE AMAAM

Print Name S:gm rc Organization Dyte

15. This CR has been Accepted/or Relected by the CCB Secretary as indicated below:

h Accepted [ rejected CCB Secretary: __lL _/9// f/ f 7

Initials Date

Processor assigned: /OM /e
’ Print Name j-ZSf

Exhibit YAP-3.5Q.1
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05/19/95 DOCUMENTATION CONTINUATION PAGE Page _2_ of _2
N4 Bock | Continuation Information

1

12

CHANGE REQUEST

ECRB Change Request Table A, 4 pages
ECRB Change Request Table A.1, 3 pages
Participant Planning Sheets

1.2.1, 14 pages

1.2.3, 82 pages

1.2.5,1 page
1.2.6,45 pages il ﬁﬂb’q"(
1.2.8,2 pages %’\
Letter Adams to Foust dated 3/25/97, 2 pages
Summary Account Statements of Work, Assumptions, and Estimates
1.2.1, 17 pages
1.2.3, 158 pages
1.2.5,3 pages
1.2.6, 109 pages
1.2.8,2 pages
ECRB Integrated Schedule, 16 pages

The work includes accelerating the design and construction of the East-West cross drift by approximately 1 year
from the Long Range Plan, constructing 3 test alcoves, performing the drilling and testing associated with these
excavations, drilling 2 surface boreholes to the water table, performing the accociated testing aud test support for
these boreholes, performing the necessary DIEs, waste isolation evaluations, safety analyses, and safety planning
associated with this work.

The priority is justified based on the implementing instructions of BCP-00-97-0003 and the implementation
schedule for the work described in this Change Request. If this Change Request is not approved,the work
decribed in CR M&O0-97-019 wilt be stopped, the new work decribed in this Change Request will not be
performed, and the accelerated work witl be done in accordance with the Long Range Plan.

Exhibit YAP-3.6Q.6
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09/18/95 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _2_
CR No.: Mod: CR Title: Priority: .
Enhanced Characterization of the Repasitory Block o % :?::e:‘:late
0]7/0‘—{ 0 [ Routine

Signatures on this document represent signers’ knowledge that the applicable procedures have been read, understood, and complied with.

SECTION I. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS .

A. Technical [/] See Documentation Continuation Page
Check the items affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Documentation Continuation Fage for impact analysis, if necessary. Identify potential impacts that include, but
are not limited to, the following: )

D Item Important to Safety (§ITS) D Licensing
D Item Important to Waste Isclation ({TWI) [:] Project Plans and Procedures
D Environment, Safety and Health I:l Logistica!l Support
D Physical Interface Control D Scientific Investigation
D Construction m Analysis conducted refiecting in no technical impact
D Design Requirements Documents/ D Other
Specifications/Drawings D Technica! Review Procedure(s) used:
D Basis for Design/Determination of Importance
Evaluation

B. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associated with this change.

Sec Documentation Continuation Page

C. Other Documents Affected
List other documents potentially affected by approval of this change, but not changed by this change.

None

Originator:

’
Robert M. Sandifer Wéﬁé\ CRWMS M&O _ §-5504 7.2319
Print Name - Signature Organization Phone Date

SECTION Il. CCB EVALUATION AND RECOMMENDA‘I:lON
Evaluation Start Date: Due Date: Evaluator's Title:

Recommendations:

D Approved [:] Approved with Cenditions D Disapproved D No Recommendation
Comments: [[] see Documentation Continuation Page
Print Name Signature Organization Phone Date

Exhibit YAP-3.5Q0.2
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05/19/9% DOCUMENTATION CONTINUATION PAGE Page_2 of 2 _

i Block
\./ No.

Continuation Information

Sect
LA

Sect

"_ALB

IMPACT ANALYSIS RECORD/CCB EVALUATION

CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS i
The configuration of the exploratory program included in this Change Request was developed using an integrated
tcam concept. The team consisted of § working groups(WG) and an Integrated Planning Committe. The §
working groups were Testing WG, Performance Assessment WG, Licencing/Regulatory WG, Design/Ceastruction
WG, and Controls/Requirements WG. Each WG was madeup of M&O, DOE and MTS represcotatives of these
areas. The Integrated Planning Committee provided mangement oversight and direction and consisted of senior
M&O, DOE and MTS managers.

The team developed the objective of the enhanced characterization effort, developed evaluation criteria , identificd
benefits, developed configurations, and ultimately agreed to an optimum configuration which is the basis of this
Change Request. Technical aspects were accounted for in the evaluation criteria that were used to eventually
select an optimum configuration. Detailed analyses will be performed as part of the work decribed in this Change
Request to further evaluate impacts to waste isolation, ES&H, DIEs, scientific investigation, and licensing before
any of the ficld work described in this Change Request is started. Therefore, no technical impact exists as a result
of this Change Request.

’

This CR includes new work (surface boreholes, alcoves, associated testing, dust control features, and associated
support) and acceleration of work included in the Long Range Plan (E-W drift and associated testing). The Long
Range Plan work totalled $25,194K(escalated) with the following spread: FY98 - $395K (WBS 1.2.6);
FY99 - $21,60SK( $4,379K WBS 1.2.3, $17,208K WBS 1.2.6); FY00 - $3,194K( $3,117K WBS 1.2.3, $77K WBS
1.2.6). The Level 2 milestone associated with the excavation in the LRP is ES3010M2, Complete East-West Drift,
with a2 completion date of 09April1999. . .

46475K 2 TTAAK
The work contained in this CR totalled $45;288K with the following spread: FY97 - §7;636K (SJJ&_ BS 1.2.1,
SS80K, SOK WBES 1.2.5, K WBS 1.2.6, $31K W§§‘l.2.8 $1,469K Early Start); FY98 - $30; ;S‘;ﬂz!&‘
WBS 1.2.1, $8,562K WBS 1.2.3, S181K WBS 1.2.5, 320;5.5?: MBS 1.2.6, $231K WBS 1.2.8) ; FY99 - §&; (
S7K WBS 1.2.1, $7,961K WBS 1.2.3, S68K WBS 1.2.5, Sﬁﬂ@ BS 1.2.6, SOK WBS 1.2.8). The Level 2
excavation milestone ES3010M2, Complete East-West Drift, would be accelerated to23June1998. )Qf?"\

No other Level 0, 1, or 2 milestones are impacted by this Change Request. '

Exhibit YAP-3.6Q0.6
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09/18/35 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _2_

CR No.: Mod: CR Title: Priority- )
97/040 Enhanced Characterization of the Repository Block ronity: % :.!’T:;i:zlate

' Routine

Signatures on this document represent signers” knowledge that the applicable procedures have been read, understood, and complied with.

SECTION I. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS -

A. Technical w See Documentation Continuation Page
Check the items affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Documentation Continuation Page for impact analysis, if necessary. Identify potential :mpacts that include, buz

are not limited to, the following:

D ttem Important to Safety (TS} D Licensing
D item Important to Waste Isolation (IITWI) D Project Plans and Procedures .
D Environment, Safety and Health D Logistica! Support
D Physical Interface Control D Scientific Investigation
Cl Construction m Analysis conducted reflecting in no technical impact
D Design Requirermnents Documents/ D Other
Specifications/Drawings D Technica! Review Procedure(s) used:
D Basis for Design/Determination of Importance
Evaluation

B. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associated with this change.

See Documentation Continuation Page

C. Other Documents Affected .
List other docurnents potentially affected by approval of this change, but not changed by this change.

None
Originator:
Rubert M. Sandifer w7 /‘_,,.,L_\ CRWMS M&O  5-5504 7.2.97
Print Name SignatwreY = I [ Organization Phone Date
SECTION il. CCB EVALUATION AND RECOMMENDATION

Evaluation Start Date: Oue Date: : Evaluator’s Title:

Recommendations:
D Approved m Approved with Conditions D Disapproved D No Recommendation

Comments: [2] See Documentation Continuation Page

See Attachment

AMAAM 794-1483 7
Organization Phone Date

J. Adams
Print Rame




To:
cc:

From:

INFORMAL MEMORANDUM
8/6/97

Lauretta Rost

Jerrt Adams -
Marshall Bishop

Melinda Martin

Subject: Planned Change Request M&0-97-016

Enhanced Characterization of the Repository Block

Reference MTS recommendations, dtd 7/21/97, regarding re-evaluation of the subject CR.

This summary of comments and recommendations is a modification of the above referenced
document based on results of the July 30, 1997, “rubber room” meeting. -

Comments

AML:

Dennis Williams completed the AML review of the CR. They have no major problems
with the 1.2.1, 1.2.3, or 1.2.5 contents of the CR; in fact, from the scientific perspective,
this CR generally covers that area in an adequate manner. )

There are errors/oversights that AML commented on and indicated that they should be
corrected prior to finalizing the CR or should be included as conditions to the CR. These
were modified by AMAAM and included as conditions in this summary. ‘

Although not appropriate as conditions, the AML found some examples of scope
duplication, optimistic completion schedules for testing and reporting activities after
drilling or excavation, inconsistencies in level of detail in various summary account
technical bases, and a general lack of a thorough review by the contractor.

Finally, AML stated that it does not appear that much progress has been made in cost
reduction for the major cost drivers, i.c., excavation, launch chamber, machine, but that
resided in the realm of others.

~0015278.WPD . 1 86197



OPC:

. Wayne Kozai commented that all ECRB costs and performance measurement values
must roll up into a separate sub-product and the WBS 1.2.6 should have new 4th level
accounts for the ECRB design and constructions.

Deputy AMAAM:

. Vince lorii’s response to Wayne's above paragraph is the following: All ECRB activities
must have their own discrete WBS 1.2.6 accounts in order to produce a special monthly
report for evaluation of performance data. In addition, all ECRB design accounts shall be
separate and distinct from construction or other activity accounts. All ECRB
performance data must be entered into the PACS system and have a 2.6Q review
by _______ (date)

MTS:

. The following funds have been identified for this effort:

$17M from DOE Management Reserve
$5M from M&O uncosted obligations

Recommendations

It is recommended that this CR be approved with conditions. The MTS recommends that you
use the attached conditions to accomplish this and include same in the implementation directive
to the M&O. In addition, a statement should be included in the directive that informs the M&O
that YMSCO’s letter dtd July 7,'1997, is no longer effective; and that this implementation
directive supersedes any other directive the M&O had received.

~0001370.WFD . 2 8/6/97



This change request for the ECRB is conditionally approved in the amount of $39.6M, subject to
the attached conditions. The YMSCO’s letter dated July 7, 1997, is no longer effective, and this
implementation directive supersedes any other directive the M&O rectived. Adequate funding is

not available in FY97 to fund the FY98 scope of work in total or the FY99 workscope. It is

therefore our intent to approve the scope of work for this CR, subject to the attached conditions,
and to incrementally fund the remainder as required. The maximum funding available at this
time is approximately $22M ($17M in new BA and $5M in redirected M&O funding) . You are
authorized to proceed with the following activities provided that you do not to exceed $22M:

1.2.1.6
1.2.1.8
1.2.1.11
1.23.2.1.1.1
1.23.2.2.1.2

1.2.3.2.7.3.3

1.23.2.7.34
1.233.1.2.2

1.23.3.1.24

1.233.1.2.9
1.2.3.5.5

1.2.3.6.2.2.1

~0001370.WPD

Development of ESF-MGDS ICD to support ECRB

TR18GA3
TR1BGB2
TR32111FB6
TR32111FB7

0G32212FB2
0G32212FBS

TR32733GBl1
0G32733FB1

TR32734GB1
TR33122FBF
0G33124FB8
0G33124FBD
0G33124GBA
TR33124FBB
TR33124GBD
TR33129FBH
TR355FAl

0G36221FB3

Safety Assurance Specialty Eng’g
Support for ECRB - Phase I
Safety Assurance DIE Support for
ECRB - Phase II

Analysis of Hazardous Mat. From ESF
Analysis of Calcites &Assoc Mins.

Complete Site Geologic Map
Geologic Mapping ECRB

Rock Mass Geomech. Prop
Predictive Geotech Analysis

In-situ Design Verification for ECRB
Distribution of Cl-36 & Halides
Char. Of Hydro Status & Prop.
Moisture Monitoring in ESF
Infiltration of Construction Water
Moisture Monitoring in ESF(Phasell)
Moisture Monitoring in ESF

Confirm UZ Hydro Fiow Model

ESF Testing Support

Syn, Dist, Anal Gechron Age Dist

84K

128K

308K

113K

118K
833K

45K
267K

296K

235K

445K

- 185K
101K

453K
63K

98K

449K

441K

67K

86157



e
-
.

1. ' Eliminate the Calico Hills Conceptual Design and any other activities associated with
ECRB Phase II construction.

2. Assure that current launch chamber design is the most effective for the selected TBM

characteristics. Brief YMSCO on the TBM and launch chamber option (as discussed in
the “rubber room” meeting) prior to proceeding with final launch chamber design and

excavation.

3. Use a graded approach to “Q” requirements to assure that construction methodologies are
commensurate with testing and License Application requirements.

4. Implement safety and health lessons learned during excavation of the main drift,
particularly with regard to control of silica dust.

5. Assure that the mapping scope includes the entire drift.

6. Provide for additional level 3 deliverables as follows:
- “Final Report on Characterization of Fast Paths and Transmissive Features”
- “Summary Report on CL36“
- “Final Report on Hazardous Minerals”

7. No surface or subsurface testing included in this CR will start prior to a scrub of 1.2.3
scope, cost and schedule anticipated to be completed by October 15, 1997.

8. All ECRB costs and performance measurement values must roll-up into a separate sub-

- product and the WBS 1.2.6 should have new 4th level accounts for the ECRB design and
constructions. The intent of this comment is to provide a mechanism to track and report
the cost exclusively associated with the ECRB. This data is valuable to internal and
external customers. If this comment does not meet that intent, please advise.

9. Reserve all underruns associated with the ECRB to fund currently unfunded activities.

~0001370.WPD - . 5 657



YMP-215-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

03/18/95 " IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _2_
'ICR No.: Mod: CR Title: Priority: .
97/040 Enhanced Charactcrization of the Repository Block rlority: E’:g::‘ate
. Routine

Signatures on this document reprecent sighers’ knowledge that the spplicable procedures have been read, undersiood, and complied with,

SECTION I. CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS -

A. Technical {/] See Documentation Centinuation Page
Check the items affected by the proposed change and provide supporting impact analysis for each discipline/activity itemn.
Use the Documentation Continuation Page for immpact analysis, if necessary. ldentify potential impacts that include, but
are not limited to, the following: . : .

D item Important to Safety {lITS) D Uéensing
D item Important to Waste Isolation (HTWI) D Project Pians and Procedures .
[ environment, Safety and Health [ Logisticat Support
D Physical Interface Control D Scientific Investigation
D Construction m Analysis conducted reflecting in no technical impact
D Design Requirements Documents/ D Other
Specifications/Drawings D Technica! Review Procedurels) used:
D Basis for Design/Determination of Importance
Evaluation

B. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associatec with this change.

See Documentation Continuation Page

C. Other Documents Affected
Uist other documents potentially affected by approval of this thange. but not changed by this change.

Nope
QOriginator:
~ Robert M. Sandifer L7 —e | CRWMSM&O 55504 7.2.97
Print Name Signature ¥ Qrganization Phone Date .
SECTION 1l. CCB EVALUATION AND RECOMMENDATION

Evaiuation Start Date: Due Date: : Evaluator's Title:

Recommendations:
D Approved m Approved with Conditions D Disapproved D No Recommendation

Comments: [/) See Documentation Continuation Page

See Attachment

orC 79-;- 1436 ﬂ/j/ ﬁ

Organization Phone Date

R. Spence
Print Name

Cohihir VAD.T SN2



YMP-218-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT CRNo. 97/040

05119/35 DOCUMENTATION CONTINUATION PAGE Page .3 2
Bhlf:'k Continuation Information
JAR/ | CCB Evaluation and Recommendation ,
CCB .
Eval Comments submitted by AMAAM (2lso reflecting AML's comments) were discussed with the M&O and
recommend the following resolutions: A -
Secll

1 5. The mapping scope for the entire drift is included in this change request. The "Basis of Estimate’ limits this

Comment No/Recommendation
1. The M&O is to eliminate the Calico Hills Conceptual Design and any other activities associated with the ECRB
Phase II construction , however, the design and excavation of the proposed crossed drift does not preclude future

plans to excavate Calico Hills.

2. This comment was resolved with the understanding that YMSCO will issue a COR letter that directs the M&O
to provide a briefing on the TBM and Launch Chamber design option prior to proceeding with final launch
chamber design and excavation.

3. This comment was resolved with the understanding that the M&O performs work consistent with the QARD in
a cost effective manner.

4. This comment was resolved with the understanding that YMSCO will issue 2 COR letter to the M&O to
implement safety and health lessons learned from the excavation of the main drift.

mapping from station "'0+00 to 23+00".

6. Revised/approved PPSs (to Include description and acceptance criteria) that reflect the addition of the following
deliverables:

- "Final Report on characterization of Fast Paths and Transmissive Features"
- "Summary Report on CL36"
- "Final Report on Hazardous Minerals"

7. Until further direction from the COR, no surface or subsurface testing included in this CR will start prior to
the submittal of revised/approved/scrubbed PPSs in WBS 1.2.3 to the CCB Secretary by October 15, 1997.

8. All ECRB costs and performance measurement values roll-up into a separate subproduct and the WBS 1.2.6
should have a new 4th level accounts for the ECRB design and construction.

9. This comment was resolved with the understanding that YMSCO will issue a8 COR letter to the M&O providing
direction for the use of all underruns associated with the ECRB.

Exhibit YAP-3.50.6



YMP-215-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT

09/18/95 IMPACT ANALYSIS RECORD/CCB EVALUATION Page 1 of _2_
CR No.: Mod: CR Title: Priofity: }
97/040 Enhanced Characterization of the Repository Block rlortty: % :;?g:\?ate
Routine

Signatures on this document represent signers’ knowiedge that the epplicable procedures have been read, understood, and complied with.

SECTION . CR TECHNICAL COST AND SCHEDULE IMPACT ANALYSIS

A. Technical m See Documentation Continuation Page
Check the items affected by the proposed change and provide supporting impact analysis for each discipline/activity item.
Use the Documentation Continuation Page for impact analysis, if necessary. Identify potential impacts that include, but

are not limited to, the following:

D ttem Important to Safety (ITS) D Licensing

D Item Important to Waste Isolation (IITW)) D Project Plans and Procedures
[ environment, Safety and Health [J Logistical Support

D Physical Interface Control D Scientific Investigation

E] Construction . [2] Analysis conducted refiecting in no technical impact

(] Design Requirements Documents/ {7 other :
" Specifications/Drawings D Technical Review Procedurel(s) used:

D Basis for Design/Determination of Importance
Evaluation

B. Cost, Schedule or Workscope
Summarize the Cost/Schedule impacts associated with this change.

See Documentation Continuation Page

C. Other Documents Affected .
List other documents potentially affected by approval of this change, but not changed by this change.

None

Originator:
14

.Robert M. Sandifer / /N e CRWMSMS&O 55504 7.2.97

Print Name Signature Organization Phone Date

SECTION Ii. CCB EVALUATION AND RECOMMENDATION
Evaluation Start Date: Due Date: Evaiuator's Title:

Recommendations:
O3 Approved m Approved with Conditions D Disapproved D No Recommendation

Comments: m See Documentation Continuation Page

See Attaciiment

AMESH 794-5564 8-8-17)

Organization Phone Date

Wendy Dixon w

Print Rame Signature

Exhibit YAP-.50.2



YMP-218-RO YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT CRNo. 97040
05/18/95 DOCUMENTATION CONTINUATION PAGE Page 3 _2

\_/ Bk | continuation Information

IAR/
CCB
Eval

SecIl |1. The proposed Summary Accounts TR842FA1, AQ/MET Program Development, and TR6S2FAK, Vent System
Testing and Monitoring, should be deleted from this CR. .

2. The M&O is required to document and brief the AMESH on dust and systems monitoring programs when
developed in FY98 planning prior to the start of the TBM operations for the ECRB. (HOLD POINT)

3. The M&O shall satisfactorily demonstrate to the AMESH that the code and standards compliance requirements
are appropriately covered in the ECRB design documents prior to the start of TBM operations for ECRB

construction. (HOLD POINT)

Exhibit YAP-3.50.6



YMP-219-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
04/16/97 COST/SCHEDULE BASELINE CHANGE PROPOSAL
CONCURRENCE SIGNATURE SHEET Page 1 of 2
1 CR Title: 2 CR No.:
Enhanced Characterization of the Repository Block 97 /o6
. 3 Originator's Control No.:
M&O-97-016
4 TPO Concurrence: T
CRWMS M&O
-Organization
L. Dale Egust\ Nevada Site Manager
Print Na, Print Title
7-14-%7
Sig\?at‘drw Date
24l 2R Z
S TPO Concurrence: :
USGS
Organization
Robert W. Craig TPO
Frint Name Print Title
- e 20/ 7
Signature N) Date / {
6 AMAAM Concurrence: Is Contract/WAD Revision Required? m Yes [ No
Is Contract Modification Required? ‘E Yes [] No Is AFP Change Required? ﬂ ves [ No
S=gel S oA s aMAAM ) 3
Print Name . Print Title :
Sig € Da
7 Affected AM/Director Concurrence:
7 gtcphan J. Brocoum = AML
i hand Print Title
) B2
Date
8 Responsibie AM/Director Concurrence:
Jern J. Adams AMAAM ] I}
Print Title
/7
Dyle? 7 7
9 OPC Concurrence:
Rnchard E. Spence Director
Print Title

”'"‘/é\/@jw

«7/,}/@7

Signature

Date

Exhibit YAP-30.47.1



YMP-219-R1 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 1‘1/11
04/16/97 COST/SCHEDULE BASELINE CHANGE PROPOSAL
CONCURRENCE SIGNATURE SHEET Page ]’ of _2
1 CR Title: 2 CRNo.:
Enhanced Characterization of the Repository Block g7 /OS/O
: 3 Originator's Control No.:
M&O-97-016

4 TPO Concurrence:

Organization

Print Name Print Title

Signature Date

5 TPO Concurrence:

Organization

Print Name Print Title
Signature Date
6 AMAAM Concurrence: Is Contract/WAD Revision Required? [ Yes O no
Is Contract Modification Required? CJves (O no Is AFP Change Required? OYes (O no
Print Name Print Title .
Signature Date

7 Affected AM/Director Concurrence:

chd\ R. Dixog————__ AMESH

2 _ Print Title _—g | ) ;17

Signature Oate’

8 Responsible AM/Director Concurrence:

Print Name Print Title

Signature Date

9 OPC Concurrence:

Print Name . Print Title

Signature ] Date

Exhibit YAP-30.47.1




YMP-216-R2 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT
05/09/37 EVALUATION SUMMARY, DIRECTIVE, AND DISPOSITION Page _df _3
\_R No.: CR Title:
97/040 Enhanced Characterization of the Repository Block
Signatures ol; this document represent signers’ knowledge that the applicable procedures have been read, understood, and complied with.
SECTION L. EVALUATION SUMMARY OF CCB MEMBERS AND EVALUATORS -
CC8 Members: :
Name Organization Approve Approve wiConditions Disapprove * No R_ecommendat.ion .
Jerri Adams AMAAM O M| O O
AML O O a - d
AMVASP O O O O
Wendy Dixon AMESH O ¥/ O O
SPEA O a d O
Richard Spence oPC D m D D
Additional Evaluators:
0 O O O
O O O O
O O O O
O O O 0
N O 0 O O

CCB Secretary: Wayne Kozai W@_‘
Print Name Signatu Date

SECTION Il. CHANGE DIRECTIVE AND IMPLEMENTATION INSTRUCTIONS

o This Change Reguest to revise the YMP Cost/Schedule Baseline (CSB) docume:t, YMP/CM-001S5, is approved with
conditions.

o The Document Custodian shall submit a print ready copy of the CSB document revision pages to the CCB Secretary 10
days after completion of the next PACS upload. ,

0 The CCB Secretary shall:
- ensure the document is prepared in accordance with this directive.

[/] See Documentation Continuation Page

SECTION Hil. DISPOSITION

3 agprove (7] Approved with Conditions [ visspprove [J Bevate to next €CB Levet
* Comments: Evaluation Method: 1
This change request is conditionally approved in the amount of $39.1M, subject to the conditions listed on page 2. The
YMSCO letter dated July 7, 1997, on this subject is no longer effective, and this implementation directive supersedes any
\‘*-'/other directive the M&O received. Adequate funding is not available in FY97 to fund the FY98 scope of work in total or the
FY99 workscope. It is therefore our intent to approve the scope of th CR, subject Me conditions on page 2 and to

Wesley E. Barnes \\SE » ’\"D"‘ %/}O /ci—(

Print Name ature Date

v

Exhibit YAP-3.50.4



YMP-218-R0 YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT CRNo. 97/040

05/19/95 DOCUMENTATION CONTINUATION PAGE Page 3¢ _3

/ B"f:." Continuation Information

ESDD | Change Directive and Implementation Justructions (Cont'd)

Secll ]
- ensure the Configuration Information System and the CCB Register are updated to refiect this revision.
- prepare a Controlled Document Issuance Authorization (CDIA) to transmit this directive and the revision pages to
the CSB document, YMP/CM-0015, to the Document Control Center (DCC) in accordance with YAP-6.2Q.
o Any changes to the CSB document, YMPICM-OdlS, will require the submittal of a Change Request to the Project
CCB. '
o Upon release of the CSB document, YMP/CM-0015, all Project Participants will be required to use it in
performing applicable duties. '

ESDD | Disposition (Cont'd)

Sec III

incrementally fund the remainder as required.
Implementation of this change is subject to the following conditions:

1. The M&O is authorized to proceed with the activities listed in Table I, but not to exceed $22M, until additional
funds are authorized. The M&O should ensure within the $22M, critical path is maintained.

2. The M&O is to provide objective evidence that this change request does not preclude future plans to study the
Calico Hills. This information shall be submitted within 15 working days from date of disposition of this change.

3. Within 15 working days from the disposition date of this change, the M&O shall submit to the CCB Secretary
objective evidence that the mapping scope for the entire drift is included in this Change Request. The supporting
*Basis of Estimate” limits this mapping from station "0+00 to 23+00",

4. Within 15 working days from the disposition date of this change, the M&O shall submit to the CCB Secretary
revised/approved PPSs (to include description and acceptance criteria) refliecting the addition of the following
deliverables:

- "Final Report on Characterization of Fast Paths and Transmissive Features”
- "Summary Report on CL36"
- "Final Report on Hazardous Minerals"

5. The M&O is directed that, until further direction from the COR, no surface or subsurface testing included in
this CR will start prior to the review of WBS 1.2.3 and the submitta! of revised/approved/scrubbed PPSs, if
appropriate. Such review is anticipated to be complete 10/15/97.

6. Within 15 working days from disposition date of this change, the M&O shall submit to the CCB Secretary
objective evidence that all ECRB costs and performance measurement values roll-up into a separate subproduct
and the WBS 1.2.6 should have new 4th level accounts for the ECRB design and construction. ‘

7. The proposed Summary Accounts TR842FA1, AQ/MET Program Development, and TR682FAK, Vent System
Testing and Mouitoring, should be deleted from this CR.

Exhibit YAP-3.50.6



YMP-218-RO
05/19/95

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT CR No. 97/040
DOCUMENTATION CONTINUATION PAGE

Page. 2 . 3 of.3_

Block

Continuation Information

No.

ESDD
Sec II

Disposition

WBS No.
1.2.1.6

1.2.1.8
1.2.11
1.2.3.2.1.1.1
1.2.3.2.2.1.2
1.2.3.2.7.3.3
1.2.3.2.7.3.4

1.2.3.3.1.2.2
1.2.33.1.2.4

1.2.3.3.1.2.9
1.2.3.5.5
1.2.3.6.2.2.1
1.2.3.9.7
1.2.3.9.11

1.2.6

Table L Affected Activities

Account No. Title : Amount, $

Development of ESF-MGDS ICD

to support ECRB 67K
TR18GA3 Safety Assurance Specialty Engineering _

Suport for ECRB-Phase I 84K
TR1BGB2 Safety Auusrance DIE Support for

ECRB Phase II 128K
TR32111FB6 Analysis of Hazardous Mat. From ESF 308K
TR32111FB7 Analysis of Calcites &Assoc Mins. 113K
0G32212FB2 Complete Site Geologic Map 118K
0G32212FBS Geologic Mapping ECRB 833K
TR32733GB1 Rock Mass Geomech. Prop 45K
0G32733FBl1 Predictive Geotech Analysis 267K
TR32734GB1 In-situ Design Verification for ECRB 296K
TR33122FBF Distribution of Cl-36 & Halides 235K
0G33124FB8 Char. Of Hydro Status & Prop. 445K
0G33124FBD Moisture Monitoring in ESF 185K
0G33124GBA Infiltration of Construction Water 101K
TR33124FBB Moisture Monitoring in ESF(Phasell) 453K
TR33124GBD Moisture Monitoring in ESF 63K
TR33129FBH Confirm UZ Hydro Flow Model 98K
TR355FA1 ESF Testing Support 449K
0G36221FB3 Syn, Dist, Anal Gechron Age Dist 441K
TR397FAl ESF Test Coordination 346K
TR39BFB7 E-W Drift Predictive Reports 116K
TR39BFB6 Predictive Reports 298K

Design & Construction

(negotiated & agreed on 7/30/97

Ww——————-eeﬂe—wﬂ\w

18,957K

AL
M

Exhibit YAP-3.5Q.6



YMP-§

Department of Energy
Office of Civilian Radioactive Waste Management
Yucca Mountain Site Characterization Office
P.O. Box 30307
North Las Vegas, NV 83036-0307

AUG 20 1897

L. D. Foust, Technical Project Officer
for Yucca Mountain Site
Characterization Project

TRW Environmental Safety Systems, Inc.

1180 Town Center Drive, M/S 423

Las Vegas, NV 89134

CONTRACT NUMBER: DE-AC01-91RW00134; TECHNICAL DIRECTION FOR
ENHANCED CHARACTERIZATION OF THE REPOSITORY BLOCK (ECRB) ACTIVITIES

The purpose of this letter is to provide additional technical direction for actions resulting from
discussions during the “Rubber Room™ meeting of July 30, 1997, which were not included as
conditions for CR-97-040. Supplemental to the conditions stated in the conditional approval of
CR-97-040 for the ECRB, the items listed below were agreed to at the “rubber room™ meeting on
July 30, 1997. Piease take the appropriate actions to implement the following:

Assure that current launch chamber design is the most effective for the selected TBM
characteristics. Brief YMSCO on the TBM and launch chamber option (as discussed in the
“rubber room™ meeting) prior to proceeding with final launch chamber design and excavation.

Use a graded approach to “Q” requirements to assure that construction methodologies are
commensurate with testing and License Application requirements.

Implement safety and health lessons learned during excavation of the main drift, partxw!arly
with regard to contro! of silica dust.

Reserve all underruns associated with the ECRB to fund currently unfunded activities.
The M&O is required to document and brief the AMESH on dust and systems monitoring

programs when developed in Fiscal Year 98 planning prior to the start of the TBM operations
for the ECRB. (HOLD POINT)



L. D. Foust -2- AUG 20 1397

The M&O shall satisfactorily demonstrate to AMESH that the code and standards compliance
requirements are appropriately covered in the ECRB design documents prior to the start of
TBM operations for ECRB construction. (HOLD POINT)

Piease contact me for additional information on 794-1483.

AMAAM:JJA-2179 Contracting Officer Representative

cc:
Douglas Baptist, DOE/HQ (HR-561.21) FORS

S. A. Grossman, DOE/HQ (RW-55), FORS

B. V. Hamilton-Ray, DOE/YMSCO, Las Vegas, NV
J. M. Replogle, DOE/YMSCO, Las Vegas, NV

P. D. Stucker, DOE/YMSCO, Las Vegas, NV

S. J. Brocoum, DOE/YMSCO, Las Vegas, NV

W. R. Dixon, DOE/YMSCO, Las Vegas, NV

R L. Craun, DOE/YMSCO, Las Vegas, NV
Marshall Bishop, MTS, Las Vegas, NV

Records Processing Center = "1"



ECRB Change Request o - Inow
Table A.1
PPS Account | Summary Account Summary Account Title 47m FY97 47m FY98 47m FY99 47m Tota!
1.2.1 7 ‘
1.21.2 TR12G87 Requirements and ConOps Updates to Support ECRB $0 $78,750 $0 - $78,750
1.21.3 TR13GB4 Performance Conformation Tasks to Support ECRB $0 $0 $0 $0
1.2.1.4.2 TR142FA4D Systems Eng. & MQegmtbn Support for the ECRB - Phass | (Early Start) $0 $30,752 $7,439 $38,191
1.2.1.'6 TR16GB3 Development of ESF-MGDS ICD to Support ECRB ' $43,053 $24,199 $0 $67,252
1.2.18 TR18GA3 Safety Assurance Speciafity Eng. Support for ECRB - Phase Il $0 $83,938 $0 - $83,928
| 1.24.11 TR1BGB2 Safety Assuranc;a 6“‘:‘ Suppon for ECRB Phase l(including SBT Activities) $0 $214,549 $0 $214,549

Gt % g o r e % ek g7 il 3t TR L e e i e e AT R B e afUY o PRI
R L T R L G R T R S e W e T L B bi) i

.} 3-8 .

1.23
1.232.1.11 TR32111FB2 Mineralogical Support of Dritling of SBT Boreholes $0 $186,010 $186,010
TR32111FB6 Anatysis of Hazardous Materials from the ESF to Facilitate Repository Testi ' $307,828 $217.179 $525,007
TR32111FB7 Analysis of Caicites and Associated Minerals $0 $112,647 $64,019 $176,866
1.232.1.1.2 TR32112FB6 Petrology of Flow Paths in the E-W Drift * $0 $63,607- $56,104 $119,711
1.2.3.2.2.11 0G32211FB2 Stratigraphic Descriptions for SBT Boreholes $0 $39,000 $71,000 $110,000
TR32211FB2 Stratigraphic Descriptions for SBT Boreholes $0 $77.988 $206,058 $284,046
1.23.221.2 0G32212FB2 Comptete Site Geologic Map $67,000 $51,000 $0 $118,000
0G32212FBS Geologic Mapping of the ECRB $0 $833,000 $0 $833,000
1.2.3.2713 TR3271SG>B1 Rock Properties Lab Test $0 0 3173.000 $473,000
1232733 0G32733FB1 Predictive Geotechnical Analysis for ECRB : $107,000 $160,000 $0 $267,000
TR32733GB1 Rock Mass Geomechanical Properties $0 $45,258 $108,577 $153,835
TR32733GBI Seismic Tomographic Testing ECRB $0 $108,253 $0 $108,253
1232734 TR32734GB1 In Situ Design Verification for ECRB $o0 $298,423 $0 $296,423

WBS 1.2.3.3.1.2.3 FY99 Costs as Shown Contain 29k of FY00 Dollars

WBS 1.2.3.14.2 FY39 Costs as Shown Contain 218k of FY00 Dollars

ExcalEWOrMTotle_A_Fixed
$1,35.47




PPS Account

Summary Account

ECRB Charge Request
Table A1

Summary Account Title

4Tm FY97

47Tm FY98

47m FY99

( 11097

2:33PM

47m Total

1.23.3.1.22

1233423

1.23.3.1.24

1.23.3.1.28
1.23.1.27
1.233.1.29

1.2.33.1.31

1.234.1.22
12353

12355 .
1236221

1.23.9.14

T 12397

-

TR 22FBF

0G33123GBE
OG3IMN2IFBF

0G33124FB8
0G33124FBB
0G33124FBD
0G33124GB7
0G33124GBA
TR33124FBB
TR33124GBD
0G33126GB1
0G33127GB2
TR33129FBH

OG3MIIFBF
0G33131FBG

TR34122FB3
TR353GA4
TRI55FA1
0G36221FB3
TR398FB1
TR9BFB6
TR3I9BFB7

TR3IOTFA1

Distribution of Chiorine-36 and Hafides in the E-W Drift, SD-11, and SD-13

Alr Permeabitity Testing in SD-6 and WT-24
Hydrologic Charaterization of Surface Based Boreholes

Characterization of Hydrologic Status & Properties in the E-W Drift

Air Permesbility & Hydrochemistry Testing ESF
Moisture Monitoring in the ESF

ESF Drift Scate and Niche Study - Phase I}

infittration of Construction Water in the ESF

Moisture Monitoring in the ESF (Phase 2)/Drift Seepage Test
Moistura MonHtoring in thé ESF

Gas Phase Movement in the Unsaturated Zoné

isotopic & Hydrochemical Studles of UZ Water & Gas
Confirm UZ Hydrofogic Flow Modets

isotopic & Hydrological Sampling & Initial Anatysis of Saturated Zones Enco
Perched Water Testing and SZ Hydrautic Testing

Microbiat Analysis - ESF

Field Support for Surface Based Testing Activities
ESF Testing Support

Syn Dist & Anal Geochron Age Dets Potent Repos Bk
Predictive Reports - E-W Drift

Predictive Reports

E-W Drift Predictive Reports

ESF Test Coordination

WBS 1.2.3.3.1.2.3 FY99 Costs as Shown Contain 29k of FY00 Dollars

WBS 1.2.3.14.2 FY99 Costs as Shown Contain 218k of FY00 Dollars

ExcoREWDrTedle_A_Fived

81,35,47

30

$0
$20,000

$88,000
$0

$0

$0

$0
$0

$0

$0

$0
$37,279

$o
30

$0
$0
so
$0
$0
$45,569
$0

$0

$234,535

$0
$90,000

$357,000
$0
$185,000
$0
$101,000
$452,851
$63,027
$0

$0
$60,600

$100,000
$0

$123,794
$1,530,560
$449,000
$441,000
$0
$252,000
$115,955

$345,911

$311,238

$404,000
$150,000

$300,000
$221,000
$150,000
$0
$0
$817,258
$0
$279,000
$255,000
$0

$175,000
$334,000

$126,921
$702,296
$475,000
$520,000
$43,000
$0

$0

$148,084

$545.173

$404,000
$260,000

$745,000
$221,000
$335,000
$0
$101,000
$1,270,109
$63,027
$279,000
$255,000
$97,979

$275,000
$334,000

$250,715
$2,232,856
$924,000
$961,000
$43,000
$297,569
$115,955

$493,975



PPS Account

1.2.3.111
1.2.3.11.2
1.2.3.113

1.2.3.14.2

\ivey

Summary Account

TRII7FA2
TR3B1FA1
TR3IB2FBI
TR3B3IGAt

TRIE2GBE

ECRB Change Request
Table A1

Summary Account Title
SBT Test Coordination
Geophysicat Data Collection
Geophical Data Analysis
Geophical Data Analysis

Single Heater Test in E-W Drift

YR
v EEE B

ATm FY9?7
$11,989

$0
$203,440

$0

$0

( non?

233 PM

4TmFY98 ATm FY99 47m Total

$387,350 $97,729 $497,068
$178,345 $364,558 $540,903
$507,849  $496,753 $1.208,042
$96,967 $768,245 $175.212
$70,168 $743,034 $813,202

ot §-5

YN0

$180,907 $68,055 $248,962

1.2.6
126311

1.26.3.1.2

1.26.8.1.2

1.2.66.1.3

TRE311FB2
TR6312FB1

TR6812FB3
TRE812FB4
TR6612FBS
TRE612GB2
TRE612GBS
TRE612GBS6
TR6612GB7

TR8813GB1
TR6613GB2
TR6613GB3

Design North Portal Construction Support Facilities
Design South Portat Support Facilities

Design ECRB Cross Drift

TBM Mobilization and Rehabilitation
Establish South Portal Access to Alcoves
ECRB TBM Demobiftzation

Excavate ECRB Launch Chamber

Install Excavation Equipment

Excavate ECRB Cross Drift .

Design ECRB Alcoves
Excavate ECRB Alcoves

ECRB Sampling and Mapping Support

WBS 1.2.3.3.1.2.3 FY29 Costs as Shown Contaln 29k of FY00 Dollars

WBS 1.2.3.14.2 FY99 Costs as Shown Contain 218k of FY00 Dollars

EncehEWDNMTatie_A_Fined

813547

$67,268 $0
s00002¢  -s220-
$254,276 $251,611
£2:4690t+-¢  §542409—~
~$510:263- 40~ 23x
30 $822,232 465K
saresaed 81432204 2,092K
S0 -$974850 05K
S0 -$40:580:0%% 1641 K
'$0 $135,454
$0 54470655
$0 $354,608

$0 $67,268 .
$0 8404220 4_w.€’>

a7
$0 $505,887
S0 $27120t4 O
$0 51890y FHK
SOALOR 9827332 qAOK
S0 .$4752678 2LV
$0 $924:850 S0 K
S0 MOS0 (5H|K

$0 $135,454
2817 3u78855 | AOOK,
$0 $354,608




C ECRB Change Request . ( Jnos?
: Table A1 :

PPS Account | Summary Account

Summary Account Title

ATm FY97 4Tm FY98 47Tm FY89 47m Totat

1.26.6.2.1 TR6621GB2 Conceptual Design of the Catico Hilts Extension $0 ~§+44,000 4\
1.268.2 TRE82FAK Ventilation System Testing & Monitoring 84730 AL $184430- {5 20 COK, $238,764 )
TR682FAI ECRB Direct Supervision and Engineering $360.970-L5°Y. $4,462,870 sZ $0 )24 $4:834.849~ L &K
TR682FAJ Lease Constructors Equipment for the ECRB -$464.658 $+.530.068 Y /(¢ »UK $0 $4,006,613 3,74 t(
TRG682GAE ECRB Muck Handling $404-064 $0. oK $0 M40t 20CK
1.26.8.4 TR684GB3 Design & Instafl DCS for ECRB $0 $0 $0 $0
1.26.13 TREDFAG Construction Completion Report Preparation and Issuance $0 $0 $0 so
TREGDFA1 Test Coordination Office $0 $o - $0 .
TREDGA28 ECRS Title il $938:000° t'[' -0 HAIK  so2d2K. seaa—oeo- TIIR

Support to Reguiated Materials Management Program
1.28.25 TR825FA1 Contractor Occupational Safety & Healh
12842 TRB42FA1 AQMet Prog Dev

Q

’1

B , SN 520 \, \
1 2reN ol A2 1685 A M >\‘
$6,610,012 $26;765,728 38,049,837 -$44,026;47F \-
$1,469,458 $1,489,458

Change Request Totals
Early start Change Request

LU TR EEN i~ 4n e
Cumulative Total (5

48, 089 %70 336 846 ;098- 545-495"635 $46, 495,63

Delta S‘l 225 480 ($5.077,948) $0,649,587 $4,707,041

% Reduction - 21.81% --15.36% - 715.01% - 9:55%

WBS 1.2.3.3.1.2.3 FY99 Costs as Shown Contain 29k of FY00 Dollars
WBS 1.2.3.14.2 FY99 Costs as Shown Contain 218k of FY00 Dollars

ExcoNEWDAMTatle_A_Fixed
813547




( . ( (

ECRB Change Request R
Table A.4
PPS Account | Summary Account | . Summary Account Title S1m FY97 5im FY38 ‘ SimFY99 51m Total 3I%m FYS?} 39;% FYS8
1.2.1 ] o NN,

1.2.1.2 TR12GB7 Requitements and ConOps Updstes to Support ECRB $0 $304,923 30 $304,923 $0 $78,750 $0 $78.750
1.2.1.3 TR13GB4 Performance Conformation Tasks to Support ECRB $0 $274,790 $176,917 $451,707 $0 $0 $0 $0
12.1.42 TR142FA4D Systems Eng. & lmegn.lion Support for the ECRB - Phase | (Early Star $0 $38,168 $21,059 $59.227 ) $0 $30,752 §7.439 $38,191
1218 TR16GB3 Development of ESF-MGDS ICD to Support ECRB $43,053 $53,945 $39.314 $138,312 $43,053 $24,199 S0 $67.252
1218 TR18GA3 Safety As'swanct Speciality Eng. Support for ECRS - Phase Il $0 $234,749 $0 $234,749 $0 $83,938 $0 $83.938
1.2.4.10 TR1BGB2 Safety Assurance DIE Suppont for ECRB Phase fi(including SBT Activi $0 $344.488 $0 $344.488 e $214,349 $0 $214,549

1.2.3
1.23.2.1.1.1

1.23.21.1.2

1232211

1232212

1232713

1232733

1232734

TR3I2111FB2
TR3I2111FB6
TR3211V1FB7
TR3I2112FBE

0G32211FB2
TRI2211FB2

0G32212F82
0G32212FBS

TRI2713GB1
0G32733FB1
TR32733GB1
TR32733GB3

TRI2734GB1

LTI 13 R

Mineraiogical Support of Drilfing of SBT Boreholes
Analysis of Hazardous Msterisls from the ESF to Facilitate Repository

Analysis of Caicites and Associsted Minerals
Petrology of Flow Paths in the E-W Drift

Stratigraphic Descriptions for SBT Boreholes
Stratigraphic Descriptions for SBT Boreholes

Compete Site Geologic Map
Geclogic Mapping of the ECRD

Rock Properties Lad Test

Predictive Geotechnical Anslysis for ECRB
Rock Mass Geomechanical Properties
Seismic Tomographic Testing ECRB -

in Situ Design Verification for ECRB

WBS 1.2.2.3.1.2.3 FY99 Costs as Shown Contain 29k of FY00 Dollsrs

WBS 1.2.3.14.2 FY99 Costs as Shown Contain 218k of FY00 Dollars

EaconEWOMITate_4_Fined

313547

EopbeRsTs | R IR S I P A

$107.000

$0

$112,261
$307,828
$112.847

$83.607

$77,000
$102,154

$51,000
$833,000

$141,686
$160,000

$45,258
$108,254

$296,423

$0
$217,180
$64,017
$56,105

$33,000
$124,053

$0
$0

$325,393
$0
$118,169
$0

$0

$112,261
$525.008
$176,084
$119,712

$110,000
$226,207

$118,000
$833,000

$467,079
$267,000
$163,427
$108.254

$298,423

$0

$107,00C
19

$0

$112.847
$83,607

$39,000
$77.988

$51,000
$033,000

0
$160,000
$45,258
$108,253

$296.423

$186,010
$217,179
$84,019

$56,104

$71,000
$208,058

$0
$0

$473,000
$0
$108.577
$0

$0

RS8R P atiN S G I e

$186,010
$525,007
$178,866
$119,714

$110,000
$284,048

$118,000
$833,000

$473,000
$267,000
$153,838
$108.253

$296,423



e ,

‘ PPS Account | Summary Account Summary Account Title
1.233.1.22 TR3I3122FBF Distribution of Chiorina-38 and Haflides in the E-W Orift, SD-11, and SO
1233123 0G33123GRE Ale Permesbility Testing in SD-8 and WT-24
OGI32IFBF Hydrologic Charaterization of Surface Based Boreholes
1.23.3.1.24 0033124788 Characterization of Hydrologic Status & Properties in the E-W Drift
0G33124FE8 Alr Permesbifty & Hydrochemistry Testing ESF
0GII124FBO Moistura Moniloring in the ESF
0G33124G87 ESF Drift Scale and Niche Study - Phase It
OG33124GBA Infitration of Construction Water in the ESF
TR33124FB8B Moisturs Monitoring in the ESF (Phase 2)/Drift Seepage Test
TR33124GBOD Moisture Monitoring in the ESF
1.23.3.1.28 0G33126GHY Gas Phase Movement in the Unsaturated Zone
1.23.1.27 0633127682 Isolopic & Hydrochemical Studies of UZ Water & Gas
1233129 TR33129F8H Confirm UZ Hydrologic Flow Models
1.23.3.1.2.1 OGINIFRF fsotopic & Hydrological Sampfing & Inftial Ansiysis of Satursted Zones
OG3M3IFBG Perched Water Testing and SZ Hydraulic Testing
1234122 TR34122F83 Microbisl Analysis - ESF
12353 TRISIGA4 Field Support for Surface Based Testing Activities
1.2388 TRISSFAL ESF Testing Support
1238221 0G38221FB3 Syn Dist & Ansi Geochron Age Dets Potent Repos 8%
123911 TR3IOBFB1 Predictive Reports - E-W Drift
TR3IIBFBS Predictive Reports
TR3I9BFB? E-W Drift Predictive Reports
12397 TR3GTFA1  ESF Test Coondination

WBS 1.2.3.3.1.2.3 FY99 Costs 23 Shown Contain 29% of £Y00 Doltars

WES 1.2.3.14.2 FY99 Costa a8 Shown Contain 218k of FY00 Doftars

ErcanEWDWRTonle_A_Faod
s1.35.07

Table A1

5im FY9?7

$0

$0

$37,3719

$0

so

ECRB t:hav(~ .equest

5imFyYas

$234,538

$0
$95.000

$342,000
$0
$185.000
$300,000
$101,000
$545,523
30

30

$0
$60.600

$100,000
$453,000

$2168,989
$1,012,198
$355.828
$441,000
312,406
$137,044

$345.911

5imFYsy

$M1,.239

$404,400
$90,000

$294,000
$221,000
$150,000
$323,000
$0
$2,085,493
$63,218
$279,000
$255,000
$0

$175,000
$12,000

$242,758
$683,348
$474 860
$520,000
$0
$0

$148,064

5tm Total

$545.774

$404,400
$205.000

$724,000
$221,000
$335,000
$623,000
$101,000
$2,648,338
$63.218
$279,000
$255.000
$87.979

$278,000
$465,000

s479.728
$1,695,544
$830,408
$961,000
$12.408

$177,010

$493,978

(

L 1
810 AM

3mFYs? | Pmeves | asﬁrge 39m Totat

$0

$0
$37.379

$0
$0
$0
$0
$0
$4:,569
$0

$0

$224,338

$0
$50.000

$357,000
$0
$185,000
$0
$101,000
$452,851
$83.027
$0

$0
$60,600

$100,000
$0

$123,794
$1.530,560
$449,000
$441,000
$0
$252,000
$115,955

$345,911

$311,238

$404,000
$150.000

$300,000
$221,000
$150.000
$0
$0
$817,258
%0
$279,000
$255,000
$0

$175,000
$334,000

$128,921
$702,208
$475,000
$520,000
$43,000
$0

$148,084

$545,773

$404,000
$260,000

$745,000
$221,000
$335,000
30
$101,000
$1,270,109
$83,027
$279,000
$255,000
$97.979

$275,000
$334,000

$250,715
$2,232,856
$924,000
$981,000
$43,000
$297,569
$115,955

$493,975



C ' . ECRB (( 2 Request ‘ (

Tabie A1
e e I e K K e e T
TR3I97FA2 . S8BT Test Coordination $11,989 $387,350 397,729 $497,088 : 1 1.989
1.23.1%1 TRIBIFAY Geophysical Data Coflection $0 $497.974 $144.281 $642,255 $0
1.23.11.2 TRIB2FBI Geophical Data Analysis $203,440 $307,849 $496,753 $1,208,042 $203,440 ) '
123113 TRIBIGAY Geophical Data Analysis $0 $96,968 $78,243 $175,211 $0
1.2.3.14.2 TRIE2GBE Single Hester Test in E-W Drift $0 $118,160 $0 $118,160 $0

12547 TRS47GA2 PA Support for ECRB - Phase i (including SBT Activities) $0 $218,916 $75,879 $292,793 $0 81.00'907 $68.055 $248,962

IR SRR A 0= M L S U S g-at 3 21 6.9 16 P te oy

MR 20 IE RS 50,50 {34t

TINS5 KPR

1.2.6 { |
1.28.3.1.4 TREIMIFB2 Design North Portst Construction Support Facilities $98,658 $15.143 - $0 $113,001 §87.268 $0 $0 $67,268
1.2683.1.2 TRE312FB1 Dasign South Portsl Support Facities $186,297 $171,200 $4,353 $351,050 $0 %0 $0 $0
1.266.1.2 TRES12FB3 Design ECRO Cross Drit $254,278 $251.811 $0 $3503,887 $254,278 $251.611 $0 $505,087

TR6812FB4 TEM Mobilizstion and Rehsbiftation $2,173,960 $543,490 $0 $2,717.450 $0 $0 $0 $0
TR6812FBS Estaviish South Portat Access 1o Alcoves $520,402 $0 $0 $520,402 $0 $33000 - $0 $33,000
TR6612GB2 ECRB TEM Demobifization $0 $628,990 $0 $828,990 $0 $485,000 $465,000 $920,000
TR6512GBS Excavate ECRS Launch Chamber $315,901 $1,790,105 $0 $2,108,008 $0 $2,092,000 $0 $2,092,000
TR512GB6 fastall Excavation Equipment $0 $976,002 $0 $976,802 $0 $508,000 $0 $508,000
TRe612GB? Excavste ECRB Cross Drift $0 $9.444,304 $0 $9.444,304 $0 $9.551,000 30 $9,581,000
1.268868.1.3 TRE813GB1 Design ECRS Alcoves $0 $135,454 $0 $135.454 30 $138,454 $0 $125,454
TR6813GB2 Excavete ECRB Alcoves $0 $1.652,847 $550,949 $2,203,798 $0 $0 $1,300,000 $1,300,000
TR6813G83 ECRB Sampling and Mepping Support $0 $276.764 $0 $276,764 $0 $354,608 $0 $354.608

WBS 1.2.3.3.1.2.3 FY#9 Costs as Shown Contain 28k of FY00 Dollars

WBS 1.2.3.14.2 FY99 Costs 33 Shown Contain 218k of FY00 Dollars

.
ErcoNEWONT oo _A_Fumed
s13847




(\ ECRB Cha( tequest ( osar

- 810

Table A.1 ™

PPS Aceount | Summary Account Summary Account Title . SImFY9? Sim Fyes S1mFY99 Sim Total 39m F\?ar ‘G?m Fres [. 3ImFY99 39m Total |
1.26.6.2.1 TRE621GB2 Concaptual Design of the Calico Hills Extension . %0 $135322 so $138,322 30 $0 TS0 $0
12682 TRE82FAK Ventilation System Testing & Monitoring $192,178 $643,050 $0 $835,228 $24,000 $155,000 $60,000 $239.000
TRE82FAI ECRB Direct Supervision and Engineering $409 484 $1,535,562 $102,371 $2.047,417 $50,000 $325,000 $125.000 $500,000
TRE82FAY Lense Constructors Equipment for the ECRB $464,658 $1,357.530 30 $1,8622,188 $0 $3,950,000 $0 $3,950.000
TRE82GAE ECRB Muck Handling $0 $403,008 $16,792 $419,800 $0 $200,000. $0 $200.000
12684 TRE84GB3 Design & instak DCS for ECRB $0 $1,059,190 $1,908,533 $2,967,723 $0 30 30 $0
1.26.13 TREDFAG Construction Completion Report Preparation and issuance $0 $132,550 $52,638 $109,188 $0 $0 $0 $0
TREDFA1 Test Coordinstion Offics $37.627 $0 $0 $37,627 $0 $0 $0 30

TREDGA28 ECRS Tite i $80.472 $960,339 $59,793 $1,100,804 30 $232,000

PERTRE D LrrEG P e T 3" by AP ASIY

TRSACFA2 Support to Regutated Materials Mansgenient Pregram $128.479

12828 TRE825FA1 Contractor Occupational Safety & Health $120,680 $0 $0 $120,680

$128,479

1.284.2 TRB4A2FA1 AQMet Prog Dev 30 $310,018 $35.917 $345,938

Change Request Totals $5,618,219 $33,068,867 $11,531,614 $50,218,700 | $1,049,974 $27,841,884 $10,831,537 $39,523,395
Early start Change Request $1,469,458 $1,469,458 | $1,469,458 $1,469,458

Cumutative Total $7,087,677 $40,156,544 $51,688,158 $51,688,158 [ $2,519,432 $30,161,316 $40,992,853 $40,992,853
Defta ($4,335,488)  (30,201,790)  $10,831,537 $294,259

% Reduction TTAT% -18.75% 93.93% 0.59%

W8S 1.2.3.3.1.2.3 FY99 Costs #s Shown Contein 29k of FY00 Dollsrs

WBS 1.2.3.14.2 FY99 Costs 33 Shown Contain 218k of FY00 Doltars

ErcofEWONMTabie _A_Fined
$1.38.47



Part (’ M&O Yucca Mountaln Sit (T .cterjzation Project (j
Data MOYMP Planning and ¢ . -1 System (PACS) -age - 1
Prepared ~ 30-MAY-97:13:01:20 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)

P&S Account - 1.2.1.2 MsO Baseline Start - 0l-oct-1995

Baseline Finish -~ 26-3jul-1999
P&S Account Title

Requirements Development and Maintenance

PWBS Element Number - 1.2.1.2

PWBS Element Title Requirements Development and Maintenance

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 1317 1463 (1] 0 0 0 0 o - 0 0 2780

) 0
2
Statement of Work W A
Input to PPS for 1.2.1.2 7/1’ 7
Statement of Work

The following work shall be controlled in accordance with approved implementing procedures identified on the current OCRWM-
accepted Requirements Traceability Network Matrix.

TR12FA1/ESF OPERATIONS SUPPORT. Support the transition from ESF construction to ESF operations by updating the ESF Concept of
Operatjons, as required, and developing high level ESF operational requirements. Update the scope and purpose of all of the ESF
configuration items, in preparation for the transition of the ESF from construction to operational status. Develop operational

requirements in preparation for ESF oparations, Provide Quarterly atatus briefings to DOE on progress of SDD development, as
described in the Basis of Estimate.

TR12FB1/DEVELOP SYSTEM DESCRIPTION DOCUMENTS. Lead the development of the System Description Documents (SDDs) for Systems,
Structurea, and Components (SSCs), with the priority on Bin 3, Bin 2, and Bin 1 SDDs, respectively. Develop the Summary and
Functions { Design Critaeria Sections. Support the deaiqgn organization in the development of the remaining sections by: evaluating
the design for compliance to the design criteria, ensure criteria traceability and flowdown to the applicable design
criteria/source documentation, and cohesivenass of the SDD content. Perform the following functional analysis and deaign criteria
analysis tasks with priority on the Bin 3 and Bin 2, respactively: define and desacribe the functions and functional interfaces,
allocate functions and performance criteria associated with functions, define subfunctions and functional interfaces, develop
functional timelines and flows, conduct trade-off studies, identify functional failure modes and effects, establiash functional
architecture, correlate the functionas to the design architecture, integrate the results of the DBA/NDBE analyses, develop SDD
system/subsystem performance criteria by assessing existing requirementa/criteria or allocated performance criteria, constraints
imposed by design limitations, and constraints imposed by regulatory requirements, and incorporate the results into the applicable

SDDs or the MGDS Design Requirements Document. Provide quarterly status briefings to Doe on progress of SDD development, as
described in the Basis of E;timatc.

TR12FB2/REQUIREMENTS DOCUMENTATION/VERIFICATION, Complete development and maintain the MGDS Requirements Document. Complete
consolidating and streamlining requirements from the axisting MGDS-RD Rev 2, RORD, ERDRD, and CDA. Include/develcp appropriate
interface requirements with Waste Acceptance, Transportation, and the Interim Storage Facility. Incorporate naw/revised
requirements from the Functional Analysis/Requirements Analyals, System Studies, Design Analyses, Design Basis Event/Design Basls
Accident analyses, BCPs, and other sourcea, as appropriate, The MGDS-RD shall address but is not limited to other waste form
requirements, safeguards and security raquirements, general deaign requirementa, 10 CFR 60 requirements and traceability, in-situ
environméent requirements, operational requirements, and TSPA assumptions/requirements. The MGDS-RD shall be the basis to flowdown
and expand requirements in the System Description Documents (SDDs) being devaloped for systems, structures, and components (SSCs).
Support the maintenance of the CRD by providing inputs as neaded and comment/comment resolution support as needed. Maintain the
Controlled Design Assumptions Document as required to incorporate tha most up~to-data assumptiona. Update the Controlled Design
Assumptions Document to include: updated asaumptions for TBDs and TBVs in the MGDS-RD Requirements Document, TBDa and TBVs in the

requirements sectiona of the Syatems Description Documents (SDDs) and updated design specific assumptions developed by the dasign
organizations and performance assassment,

TR12FB3/MGDS CONCEPT OF OPERATIONS.. Define a streamlined procass to revise and update the MGDS Concept of Opsrations (CONOPS),
which provides the ability for small rapid intermediate reviasions as well as large mora davelopmental revisions. Revise and update
the CONOPS to reflect the current functional analysis, Repository designs, and Engineerad Barrier deaigns. Maintaln the CONOPS
consistent with the CRWMS Concept of Oparations, Controlled Design Assumptions (CDA) document and the Viability Assessment design

TRIW2.67 wifements and Co 15, Updates , = T
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TR12

N

Requirements Development and Maintenance (continued)

activities. In addition, davelop the operational scenarios in tha CONOPS which describe the MGDS operation and mainteriance during
normal and contingency conditions. Also, further define the CONOPS modes (design, construction, acceptance and turnover, waste

emplacement and associated operations, and decommissioning and closure), which includes but is not limited to: the identification
of internal and external interfaces (repository surface and subsurface, engineered barrier, waste acceptance, and transportatlion)
and the identification of asystem constraints and limitations.

GENERAL: Provide management and planning for 1.2.1.2 activities.

Systems Status Review described in P&S Account 1.2.1.1,

Provide input for all WBS 1,2,1,2 activities to the Monthly

DELIVERABLES

Deliv, ID

Desacription/Completion Criteria

Dua Date

SE400BM3

SE422M3

MGDS Con Ops - Rev 1

Criteria -

Develop a QAP 6.2 review draft of a Project DOE MGDS Concept of Operations, Revision 0, As applicable,
the Con Ops shall bhea devaloped to be conaistent with the CRWMS Con Opa, Controlled Deaign Aasumptions
(CDA) Document, MGDS deaign, VA design activities. As appropriate, the MGDS Concept of Oparations, shall
develop operational scenarios for Opa modas such as design, construction, acceptance and turnover, waste
emplacement, and associated operationa, decommissioning and closure for normal and contingency conditiona,
vwhich may include the identification of internal and external interfaces (e.g., repository surface and
subsurface, enginearad barrier, waste acceptance, and transportation).

MGDS Requirementa Document

Criteria -

Develop a QAP 6.2 review draft Projact DOE MGDS Design Requirements Document, Revision 3, which reaponds
to the direction provided in the OCRWM Requirementa Document (CRD}, Reviaion 3. The MGDS RD ahall be
the basis to flowdown and expand requirements in the System Deacription Documents (SDDs) baing developed
for ayatema, atructures, and components (SSCs), The reviaion may addreas, but is not limited to,
changea such as: 1) consolidating and streamlining requirements from the existing RDRD, EBDRD, and
CDA; and, 2) incorporating naw/revissd requirements from various sourcas such as Functional
Analysis/Requirements - Analyais, System Studies, and DBE/DBA Analysis, Aa appropriate, the MGDS may
address, but is not limited to, the following types of requirementa: 1) Regulatory (a.g., 10 CFR 60,
10 CFR 20, etc.); 2) othar waste form requirements; 3) safequards and security; 4) general design
requirementa; 5) in-aitu environment requirements; 6) operational requirements; and, 7) TSPA
aasumptlona/rqu}rements.

30~sep-1997

03-mar-1997

Approvals

8-/3-97
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Date
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Attachment to PPS for 1.2.1.2

TR12GB7/Requirements and Con-Ops UpDates to Support ECRB

b ——aad -
Provide the following support for ECRB activities: )

1. Develop ECRB Inputs to Maintain the ESFDR (10/1/97 - 9/30/98):

Develop inputs to the ESFDR to capture necessary updates resulting from continued evolution
and design of ECRB. Two inputs are assumed to be required in FY98. .

2. Develop ECRB Inputs to Update ESF Concept of Operations (Con-Ops) (10/1/97 - 9/30/98):

Develop ECRB inputs to complete the ESF Con-Ops update initiated in FY97. Coordinate with
the Title Il Con-Ops. Draft ECRB inputs to update the ESF Con-Ops to be completed by mid-
FY98. Revised draft ECRB inputs to update the ESF Con-Ops at the end of FY98 will include

additional ECRB activity.
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Datab. JOYMP Planning and Cc ‘System (PACS) e = 1
Prepared - 30-MAY-97:13:01:20 Participant Planning Sheet (PSA03) Inc., Dollars in Thousands (Esc.)
P&S Account ©=1.2.1.4.2 MO . Baseline Start - 0l-oct-1995

Baseline Finish - 26-3jul-1999

P&S Account Title Design Technical Integration

1.2.1.4.2

PWBS Element Number

PWBS Element Title

Design Technical Integration

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 245 770 » r'ed 0 0 0 0 ) 0 0 0 1015
Statement of Hork _}3/
FY 97'PPS for WBS 1.2.1.4.2 3|f }Zﬁ ’
# Provide technical document review aupp#( :63 daf dufiport for the development and reviaw of the program lavel requirements

document (CRWMS Requirements Document). Determine impadts to the MGDS technical baseline. Provide support for the development and
review of tha OWAST project level documents (e.g., Concept of Operation Documents, Deaign Requirementa Documenta, Waata Acceptance
Criteria, Basaline Change Proposals, etc.) and ad-hoc reports (Waste Isolation Strategy, white papers, etc.). Provide support to
review strategic and annual technical planning, project level System Studies, Design Analyses, Dasaign Reports, and Design
Drawings. Support OAP-3-1, QAP-3-5, and QAP-3-9 technical reviews of products from design, site, and performance assessment.
pProvide support to raspond to DOE letters, develop and support Baseline Change Proposals and Change Requesats, and reapond to other
technical requasts (e.g., Document Hierarchy, etc.}. Provide systems integration services. Provide systems integration support for
programmatic activities betwsen MGDS and external projects. Support the Executive Review Board Repository Deaign Presentation.
Coordinate and integrate the presentation material within engineering and inteqration and interfacing organizations. Davelop and
coordinata briefing packaga. Support internal reviews of the presentation material and interface with MtO management. Support the
briefing. Support comment resolution and coordinate follow-up actions. Support regulatory and other oversight interactions.
Support tha development of progress reports, apecifically PR 16 and PR 17, consistent with the guldelines provided by the
Regulatory and Licensing Organization. Support ad-hoc regulatory interaction, including the support to davelopment of reasponse
documentation. Support the development of tha Table of Contents database davelopment. Support the Annual Planning exercise,
Support the ICE, pre-ESAB, and ESAB reviews, Collect partinent information. Prepare presentation material and reaponses to
comments. Coordinate monthly atatus for the Syatems Enginearing department. Collect budgat, schedule, and earned value information
from WBS 1.2.1.x managars and develop atatus package. Coordinate data with Ms0 planning personnel., Support NEPA activities,
particularly the Environmental Impact Statement davelopment, Serve as the Engineering and Integration Operations focal point for
the EI1S development. Provide input for all WBS 1.2.1.4 activities and deliverables to the monthly aystem status review described
in P&S account 1.2,1.1. Integrate system description document development. Coordinate the collective development of all aystem
design descriptions documenta (SDDs) during Design Phase I. Monitor the development of the SDDs to ensure that each SDD will
contain a consistent level of detail with respect to the bin that the system has been assigned. Monitor design, requlatory, design
bases avent analyses, specialty engineering analyses, and performance assesament activities and facilitate the incorporation of
the necassary data in the Sggn 30 that each bin will comparably addreas the lasuaes and topics from a design, regulatory, and
performance assessment peragactive, Coordinate with configuration management for the control of SDDa, Facilitate closure of issues
that exist in the Controlled Design Assumptions document and incorporate the applicable rasults into the SDDs. Provide technical
bases management. Provide support to upper lavel management (MiO Project Manager and Asaistanca Projeact Manager)'in the area of
project/program management. Define tachnical baseline and integrate the management of DOE policy into MO project policy and

technical work, assist in the rasolution of major 1ssues related to contract baselining and establish MtO policy/practice on
technical baseline issues.

i A Sy eTerA %M‘WW The T CI=g
Deliv ID Description/Completion CridaPtsS/ _?)25/?€?57

Due Date

Approvals
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Attachment to PPS for 1.2.1.4.2

TR142 FA4/System Engineering & Integration Support for the Enhanced Characterization of the
Repository Block (ECRB) - Phase I (Early Start)

Provide the following support for ECRB activities:
Management, Planning, and Ihtegration (10/1/97 - 12/31/98):

Provide management, planning, and integration to support ECRB. This includes the overall
management, planning, and integration for Systems Engineering activities pertaining to ECRB.
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P&S Account - 1.2.1.6 MO

PLS Account Title = Technical Interface

Baseline Start
Baseline Finish

- 01-oct=-1995
- 26-3ul-1999

PWBS Element Number - 1.2.1.6

PWBS Element Title -~ Technical Interface

Fiscal Year Diatribution At
Prior FY1997 P¥1998 F¥1999 ryzooo FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 19 250" 0 0 0 0 0 0 0 169

Rk

Track interface issues through involvement in IPTs and othar Working groups and rasolve interface issuas,
WBS 1.2.1.6 activities to the Monthly Syatems Statua Review described in P&S Account 1.2.1.1,

St ment of Work
xﬁr;& 1A% ./”{Z
ide, lead and facilitate an xnteg:ated am to asaeas and develop an MtO Interface Management Process. Dsvelop

and maintain documentation, and develop or revisa an existing procedure to support the developad proceas, Provide an interface
within the MsO for the Waste Acceptanca, Storage and Transportation Project and with the DOE Interface Control Working Group.

Provide input for all

See atocmrmiemt—

DELIVERARLES
Deliv ID Deseription/Completion Criteria Due Data
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Attachment to PPS for 1.2.1.6
TR16GB3/Development of ESF-MGDS ICD to Support ECRB

Provide the following support for ECRB activities:

Complete the ESF-MGDS Interface Control Dacument (ICD) (8/1/97 - 10/31/97):

Complete the ESF-MGDS ICD initiated as part of the ECRB early-start activities with ICD,
Revision 0, on 10/31/97. This will include further evaluation of interface requirements by an
Integrated Product Team (IPT), expansion of definition of interfaces that were developed in the
early-start activities, review and consideration of interface issues that have been identified since
early-start activities, detailed ICD preparation, and ICD review and approval. ICD review and .
approval will consist of the conduct of the review, collection, resolution, and incorporation of
review comments, and the submittal of the document and associated records to the appropriate

organizations.
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Preliminary FY98 APS

Deliverable
PS No: TR16 N
Summary Acct: TR16GB3 VA Activity: Yes
Summary Acct Title: Development of ESF-MGDS ICD to Support ECRB -
PSS ID: SE125A
Baseline Start: 08/01/97 Baseline Finished: 8224/98— ﬂrD
Type: Discrete P}/;‘g/e - 1 // 74
CWBS: 1.2.1.6

Functional MGR Name: RINDSKOPF M.

Deliverable
Deliverable Title: ESF-MGDS ICD Revision 0
Deliverable Acceptance Criteria: The interface control document will be a M&O document prepared
according to the appropriate QA procedures and it will define the critical parameters of the inlerface
between the design of the ESF, including ECRB design interfaces, and the MGDS, including, but not limited
fo interfaces between the underground design of the ESF layout and the repository areas, and interfaces
between permanent ESF/ECRB features, and the MGDS.

M&Sapproveddesumentio¥MSE8. T YWS dellVerable is cs m?\c-\-e. Whew
Deliverable 1D: SE171M3 W6 Som Hed Ao vhd DFE 1y
Deliverable Due Date: 10/31/97 accorAamnce wWitthh AR -G and

Milestone Level: 3rd -~ ]
Work Package ID: 1280 e dhe PVl Qatatossc,

Relative Weight: /ﬂ 2 ///f/

Jhis Deliverable has been updated by: Mark Sellers
Last Updated By: Mark Sellers Last Update: 03/31/97 07:35:08 AM
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PLS Account - 1.2.1.8 MeO Baseline Start - 0l-oct-1995

Baseline Finish - 26-3jul-1999
P&S Account Title -

Specialty Engineering

PWBS Element Number

1.2.1.8
PHWBS Element Title

Specialty Englneering

Fiscal Year Distribution At
Prior FY199? FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 444 559 .4 0 0 0 ] 0 ] 0 0 0 1003
-

Statement of Work

a Py
Protide Specialty Engineering support, including Human Faégéz; Enginearing (HFE), Safety Analysis, and Reliability, Availablility,
and Maintainability (RAM) support to the MGDS System Requifements Analysis (SRA) and ESF and MGDS Design efforts aa detajled
below, It will also provide a study to determine the land withdrawal needs for Safequarda and Security.

HUMAN FACTORS: Provide Human Factors Engineering (HFE) support for MGDS Design SRA, Phase 1. Perform analyses to identify and
decompose system level requirements and identify the need for additional requirements which ultimately support the definition of
the MGDS Human-System Interface (HSI)., Establish ¢riteria for translating the HFE requirements into design features.

SAFETY ANALYSIS: Provide MGDS Safety Analysis support to SRA and Dasign throughout all design phases, from requirements
definition and analyais through teat and evaluation and ayatem acceptance. The support effort coordinates and integrates all
Safaty Analysis activities with other interfacas, Conduct/updat Phase I MGDS Preliminary Safety analyses on designs, operational
activitiea, and maintenance activities to identify potential hazardas associated with charactaristics and featurea of engineered
itema; fallure of itema; human error; and parsonnel skill(s) and qualification(s). These analyses are only parformed on new
‘dasigns or off-thes-shelf equipment that is baing used in new applications which may introduce new hazards, The Preliminary Safety
Analysis identifiea any new hazards and avaluates the effectivenass of existing mitigation features to control those hazards,
Where appropriate, additional mitigation features are recommended. Update existing analyses to as-built drawings and new designs
(where applicable) and procesa as changes/raviaions to the existing analyses, Update SSAa as requirad based on updated drawing
information and as-builta, Provide annual ESF aafety analysis activity report. RAM:Coordinate and integrate MGDS RAM activities
(develop/revisa and allocate RAM requirements, perform Failure Modes and Effects Analysea [FMEAs), and revise plana as required to
support the dasign and safety analysia afforts) with other interfaces including traditional deaign interfaces. Provide reliability
and maintainability analyses, and provide interfaces (e.g., for design basis event analysea) in terms of fallure rates and repair
times. Coordinate and integrate with safety activities described above, by providing inputs to hazards analyaea and safety

analyses, and by providing interfacea for design basis avent analyses and other traditional design efforts. This activity also
includes maintenance of the Project RAM Plan,.

SAFEGUARDS & SECURITY: Perform a Safeguards and Security (S&S) Study for Land Withdrawal purposes. Assess, analyze, and document
land required for security buffer 2oneas as it affecta land withdrawal for S&S. This study will evaluate the need to widthdrawl
additional land to astablish a security “isolation-zone®" around the proposed repository. This atudy is required to ensure the
"security isolation~-zona" is defined and considered in the Viability Assessment (VA). '

This study will be conducted utilizing the following phased approach:

Phase One: Historical Research Phase Schaduled to ba conducted within a four weak period and will research previously documented
land withdrawals., At the conclusion of this phase a recommendation will be presented to management documenting the need to
continue or discontinue the study. This need must be based on factual information pertaining to previous activitias of this type.
Project personnel will need to coordinate with NRC parsonnel to deterimine (develop) specific siting.criteria.

Phase Two: Assessment This phase of tha study will assess the impact to both VA deaign efforta and vulnerability analysia. A
determination of safeguards and security requirements for the isolation-zone will be documented in'sufficient detail to assist in

the design of the repository and the required land acquisitions necessary to address safeguards and security/safety/environmental
concerns,

GENERAL: Provide management and planning for 1.2.1.8 activities. Provide input for all WBS 1.2.1.8 activities to the Monthly
Syatems Status Review deacribed in P&S Account 1.2.1.1;

TEREGRY Y, S Sy TR CETRS e ST e
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Specialty Engineering (continued)

TR18
DELIVERABLES
Deliv 1D Dezcription/Completion Criteria Due Date
SES00M3 Safeguards t Security Land Withdrawal Study Rpt. 27-3un-1997
Criteria -
The study has completed a formal reviaw procesa appropriate to the QA classification, and has been
approved by the MO and the Integrated Product Team (IPT). Study identifies the required security buffer
zones required as restricted areas that may affect the requirements for land withdrawal, Taak completion
' will consist of a reviewed and IPT approved study, signed by the MtO Systems Engineering and Engineering
and Integration managera, delivered to the TPM for proceaasing for DOE approval.
SEf14M3 Deliver Safety Analysis Activity Report (SAAR) 30-sep-1997
Criteria - .
The Report adequately describes the activities completed for the update and maintanance of the ESF SSA for
FY97. Delivery will b completed when the report has been approved by the M&O and presented to TPM for i
procesaing for DOE approval.
]
Approvals
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Avtachment 4o PPS For 1.2.1.%

PPS Input

The following tasking is specific to ECRB support: Provide LOE Specialty Engineering support for
ESF ECRB underground excavation designs, testing activities, and other ESF maintenance and
operational activities. Perform evaluation of ECRB excavations or other significant designs or
design changes for system safety impacts and preparation of analyses or revisions to existing ESF
system safety analyses (SSAs) as necessary comparing existing SSAs to new design drawings.
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Da - MOYMP Planning anac \ .ol Syatem (PACS)
Pre, - 30-MAY-97:13:01:20 Participant P..nning Sheet (PSA03) Inc. Dollars in Thousands (Esc,)
P&S Account -1,2,1.11 MeO Baseline Start ~ 0l-oct=1995

Baseline Finish - 30-sep-1998
P&S Account Title - Determination of Importance Evaluations

PWBS Element Number - 1.2.1.11

PWBS Element Title - Determination of Importance Evaluations

Fiscal Year Distribution . At
Prior FY1997 FY1998  FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 1845 1914 & 0 0 0 0 0 0 0 0 0 3759

Statement of Work ﬁW? '

L
The following work shall be controlled in accordancé wit ;Zzprovedimplomentinq procedures identified on the current OCRWM-accepted
Requirementa Traceability Network Matrix, .

1.2.1.11: Provide Determination of Importance Evaluation, Deaign Baaia Event Definition and Analyais, and QA Classification
support as described below,

DETERMINATION OF IMPORTANCE EVALUATIONS (DIEs):Provide continuing support for planned surface and aubsurface facilities and
activitiea during ongoing ESF deaign, construction, testing, and tunnel boring machine (TBM) operation,. and the SBT program
activities; including support of the TBM operation through tha main drift and south ramp. Provide Determination of Importance
Evaluations (DIEs) and raviaions as neaded (including raviaiona to ESF classification analyses as nacessary) to support design and
teat package preparation, Administer the project Tracera, Fluids, and Materials (TFM) Management program through DIE preparation
and revision and review of TFM submittala. Integrate wastas isolation impact and test intarfarance considarations in
site~-disturbing activities through preparation, review, and coordination of DIEs. Provide for review of implementation of
DIE-related requirements through reviews of drawings, apecificationsa, job and test planning packages, field work packages, work
programs, and participation as a member of active Configuration Control Boards as required. Conduct annual reviewa of DIEs.

Provide support to ESF design for development and review of Operation & Maintenance documentation in support of turnover to
Operxations. ’

DESIGN BASIS EVENT DEFINITION & ANALYSIS/QA CLASSIFICATION/Q-LIST:

Provide Deaign Baais Event (DBE) dafinitions and analyses to support development of MGDS Repository and Waste Packags Designs
and develop dafinitiona for and coordinate and integrate models and analyses used for Viability Aasessment (VA) preclosure
radiological safety asasasment, MGDS and Waate Package design organizationa’ VA and License Application (LA) design discrete
analyses, and DBE and QA classification analysea. Provide overall technical and inteqration for DBE task team,
including:schaduling, performing, checking, and reviewing DBE-related analyses; coordinating and paxforming reviews of regulatory
pracedent and/or analogs for preclosure radiological safety; and integration of resulta with MGDS Repository and Waste Package
deaigns. Devalop Classification Analyaes and update MGDS Q-Liat to support davelopment of MGDS Repository and Waste Packagea VA
and LA Designs. Provide surface and subsurface classification analysaa in support of repoaitory and waste package design,
including minimum QA controls or criteria for preserving the important functiona of engineered items. Update project (-Liats based
on results of classification analyses, Provide preliminary reviaion to the MGDS Q-~Liast to: reflect the current repoaitory dasign;
eliminate items currently on the Q-List by direct inclusion; reflect the analytical basia for items for which classification
analyses have been completed; and provide a preliminary, estimated basis for other repoaitory items, '

Syatems Statua Review described in P&S Account 1.2.1.1,

L’, GENERAL: Provide management and planning for 1.2.1.11 activities. Provide input for all WBS 1,2,1.11 activities to the Monthly

TG & 8#6&33317 s

DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
SEB820M3 DIE FY’97 REPORT . 30-3ap-1997
Criteria -~ . :

A report that provides status of Datermination of Importance Evaluations and support to Exploratory
Facllity and Surface Basad Testing activities, Evaluationa and support will ensure that cost/risk
analyses are completed to assure mitigation controls can be implemented in a cost effective manner and
that comments from representatives of AMSP, AMEFO, and AMSL are resolved and incorporated as part of the

DIE raview process,
wrrnece. DI S o Lo Enhameed. Cluractezochion
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At chment 40 PPS 4o L LI .
PPS Input

The following tasking is specific to ECRB support: Provide discrete DIE support for Exploratory
Studies Facility (ESF) ECRB underground excavation and Surface-Based Testing (SBT) activities,
including DIE preparation and revisions; Tracers, Fluids, and Materials (TFM) evaluation,; revisions
to ESF Classification Analyses (CAs) to address ECRB requirements regarding permanent repository
items; evaluation of TBM special requirement implementation prior to start of excavation of the main

drift of the ECRB; and evaluation of implementation of DIE and CA requirements through site visits
and reviews of drawings, specifications, job and field work packages, underground-field testing
activitics, work programs, TFM submittals, constructor submittals to A/E, and participation as a

member of active Configuration Control Board as required.
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Database - PACSYMP . Planning and Control System (PACS) . Page - 1
Prepared - 27-MAY-97:13:16:22 Participant Planning Sheet (PSA03) Inc, Dollars in Thousands (Esc.)
P&S Account -1.2.3.2.1.1.1 MeO Basaeline Start - 0l-oct-1995

Baseline Finish -~ 30~sep-1998
P&S Account Title

Min., Petrol,, and Rock Chem. of Trnsp., Pathways
1.2.3.2.1.1.1

PWBS Element Number

PWBS Element Title

Min., Petrol., and Rock Chem. of Trnsp. Pathways

o. ifo/ Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complate
Annual Budget 540 559 344 S upEd 0 0 ) 0 0 0 0 0400
Statement of Work ARM (57/0'.3/?'! &RU 't 7
The following work shall he controlled in accordance with approved implementing procedures identified on the current 0'7,6?/?7

OCRWM-accepted Requirements Traceability Network Matrix,

This activity will define limits on precision and accuracy for X-ray diffraction analyses of tuffs at Yucca Mountain. This
activity supports all activities using XRD data including the Transport Pathways, Alteration History, Fractura Minsralegy, and
Sorption studiaes, as well as paleoclimatology and geohydrology studies, This activity will identify and detarmine the abundance of
trace minerals that occur in the tuffs at Yucca Mountain. Trace minerala will he separated from core samples to provide
information to sorption and retardation studiea. This activity will use core from the surface-based testing program to datarmine
the mineralogy of units above 'and below the potential repository horizon. Analytical techniques will include x-ray diffraction,
x-ray fluorescence, slactron microacopy, and petrography. This activity supporta Statiatical Analysis of Core, Altaration Hisatory,
Sorption, Groundwater Chemistry Model, and Conceptual Model of Mineral Evolution studies; Post-Emplacement Changes in Mineralogy
and Chemistry studies; and Palachydrology, Hydrochemistry, and Hydrology studies at the USGS. This activity will examine the
mineralogy and chemistry of calcite in fractures at Yucca Mountain to determine the origin of calcite-depositing fluids and to
identify paleo-tranaport pathways for these fluida. This work will be done in cooparation with isotopic studies of calcites and
many of the same samples will be used by the atudy of both organizations. Thia study is closely tied to paleohydrology and
paleoclimatology studies of the USGS and seeks evidenca for transport pathways through the unsaturated zona, Mineralogic,
chemical, and petrographic data from drill holes of the surface-based testing program will be examined by probabilistic modeling
and statistical extrapolation to 1) datarmine lateral and vertical trends in mineralogy, 2) correlata mineralogic and petrographic
data with internal stratigraphy of the Topopah Spring membar, 3) detect outliera in these data sets, and 4) extrapolate

mineralogic and petrologic contacts batween drill holaa, Thias study has ties to gechydrology, sorption and retardation, human
interfarence, and performance assessment activitiea.

. P;rgicipant agrees to parform taaks and activitiesa as described in subordinate FY 1997 Summary Accounts. These activities
nclude:

- The ,study of host rock mineralogy (for providing data needed in thermal stability modeling) for .units along flowpaths,
Exiating core from the surface-based testing program will be used to determine the mineralogy from approximately 200 samples from
any new borehole(s) drilled in FY97 or from exiasting core/cutting inventory. This will include the analysis of :critical portions
of NRG-7/7a, UZ-14, SD-7, SD-9, and SD-12 (with supporting data from H-3, H-5, WT-1l, and/or WT-17). Earlier data for many of these
coras have bean collected, gxs critical portions remajn una lyz:f,zzfrtlc:i’rly of Q cores, U2-14, -7, SD-9, and SD-12,
Condus qm:?,p‘l T ol by bnravelons rminevals so bopedoled ool 4/, coosioe. 51 '&B‘d Ol/39N)

~The analyad{s and interpret Action of the origin of calcite, opal, Mn-oxide,“and clay samples from the ESF on a textural and
gaochemical basis, Samples from cores near the ESF (especially SD-7, 9, and 12) will also be analyzed, in order to provide
information on vafiability with stratigraphic level needed to interpret the data from the ESF horizon. Data will be collected by

patrographic methoda, XRD, SEM, and INAA and/or ICP-MS. Some data may ba collacted by alectron microprobe or by secondary-ion mass
apactrometry, as neaded.

=~A 3-D mineralogical model will be conatructed that considera the following: 1) revised compilations of stratigraphic bounds on
zeolitized horizons, 2) assessments of variability of ailica polymorph distributions, 3)assessment of other mineral horizons, 4)
model treatments of variable properties within the vitric-to-zeolitic transition, 5) preparation of milestons reports listed
bslow, and 6) upload of the model to the modeling warshouse and Performance Aasassment, :

All level 3 deliverables will be accepted in accordance with DOE proceduras for acceptance review, unless otherwise noted.
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Par .t MeO Yucca Mountain Si. ( ~acterization Project (
Database - PACSYMP Planning and Control System (PACS) , Page -~ 2
Prepared - 27-MAY=-97:13:16:22 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
TR32111 Min,, Petrol., and Rock Chem. of Trnsp. Pathwﬁys (continued)

Summary Account Title
TR32111CO FY1995 Carryover 4&.\}’ O’"I/(.T(Ci‘l
TR32111EB1 Mineralogy of 'rtarlaspo:t Pathways sf»umaty and Synth
TR32111EB2 Analyze Quantitative Mineralogy of Core . X
TR32111EB3 Pena Blanca Studies TR3IZN) EB b Analys.s oF Mo tavelons ey b {,,.,754,, ESF
TR32111FB2 Analyze Quantitative Mineralogy of Core F 2 /4 / -;C.‘/ 7,“ 7."//!/
TR32111FB3 Analyze Fracture Mineralogy 32/1)r8 ” .3 0 <. 4.,0/ p . ,,,./
TR32111FBA Analyze Fracture Mineralogy R .} ~7 °4 “% avof Associale wels
TR32111FBB Three-Dimenaional Mineralogy Model
TR32111GB1l Update of Three-Dimensional Minaralogy Model
TR32111GB3 Quantitative Mineralogic Analyaia

DELIVERABLES
Deliv ID Description/Completion Criteria ’ Due Date
Approvals .
Lave . tars 07/0 WW Haaae /39y
Preparerx{ - PrlnE name Reviewer - pr nt name QA Revlewat = print name Date

o £ e

RN L0+

Preparer - sighature

chnical "Reviawer = signature

QA Revliewer ~ signature




Part pant M&O Yucca Mountain Sit wasacterization Project ' (j

Database - PACSYMP . Planning and Control System (PACS) Page - 1
Prepared - 27-MAY-97:13:16:22 Participant Planning Sheet (PSA03) . Inc. Dollars in Thousands (Esc.)
PLS Account -1.2.3,2.1.1.2 McO Baseline Start - 0l-oct~1995

Baseline Finish - 30-sep-1998
PLS Account Title - Mineralogic and Geochemical Alteration

PWBS Element Number - 1,2,3.2.1.1.2

PWRS Element Title - Mineralogic and Geochemical Alteration

Filscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 2178 142 yg 2T  GLE 0 0 0 0 0 0 0 0 455555
Statement of Work . 4 ' oo
R o7/e3fq7 : R 1oty
The following work shall be controllad in accordance with approved implementing procedurea identified on the current

OCRWM-accepted Requirements Traceability Network Matrix.

This atudy is designed to determine the timing, temperature and hydrologic conditions of past alteration at Yucca Mountain, and
define how minerals and glassesa in tha rocks will respond to the elavated temperatures and modified water vapor pressures and
fluid compositions produced by tha repository. This activity also performs surface and subsurface studies of tha host rock and
surrounding units, from borehole and ESF samplea, The alteration studies include Petrologic Studias, Scanning Electron Microscopy,
Electron Spin Resonance Dating, Potassium/Argon dating, Fluid Inclusion, Dehydration/Rehydration experiments on Smecties,
Zeolites, and Volcanic Glasses, and Long Term Heating Expariments in Unsaturated to Saturated Conditions.

Participant agrees to psrform tasks and activitiea as described in subordinate FY97 Summary Accounts. These activities
include:

- A correlation of variations in alteration to existing data on hydrologic properties, and the identification of needs for
additional measurements. This will require analysis of ESF and unanalyzed drill hole samples by standard petrographic and
geochemical techniques which may include XRF, XRD, SEM, and electron microprobe. Mineralogy-petrology expertise will help
determine and avaluate the assumptiona about mineral distribution and field-scale mineralogically defined features (e.g.,
vitric-zeolitic transition, syngenetic alteration zones) that are incorporated into transport models, The evaluations and
documantations will incorporata ESF data on the abundance of transmissive featurea identified by mineralogical and textural study
to help define and support choices of input terms for recharge into the TSw., This effort will be closely integrated with the
hydrologic properties studies by performing mineralogic-petrologic analysis of hydrologic-properties samples. The study will also
be integrated with isotopic studies of the water movemept tGStZJ, - - '

_—C : 40 fAow LaTh ruavaanle Jo amd u/&,, wm I E -~ LT
All level 3 deliverables will be accepted in accordance“with DOE procedures for acceptance reviaw, unless otherwise noted.

Summary Account Title alkh' mﬁy ';7
TR32112C0 FY1995 Carryover : /7 '  Poar B Y
TR32112E8B1 Alteration History Summary and Synthesis TR 32/ 2 ,:B é be"’/’77 ‘J F/ow /aﬂ“ - B*Uﬂ,.,(f
TR32112FB4 Mineraloglc & Hyddrologic Characteristics PTn
TR32112FBS Coupling Between Mineralogic & Hydro. Char, of Tuf

DELIVERABLES
Deliv ID Dascription/Completion Criteria Due Date
Approvals

howo R, Waory otk @%AML/{?A”?_;?.D. HAnRE 8-13-97
Preparer -\g:int name | Date echnicals Reviewtr - print name ) QA Reviewer - print name Date
R1 7. :

reparer - gnature

QA Reviewer - signature
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YMP-223-RU Participant - SNL Yucca Mountain Site Characterization Project Contract -
09/18/95 Databaea - PROPOSED Planning and Control System (PACS) Page 1 of

Prepared - 2-Jul-1997 Participant Planning Sheet (PSA04) Inc. Doflars in Thousands
P&S Account - 1232211 | BASELINE Start

. . e BASELINE Finish
P&S Account Title - Vert. and Lat. Dist. of Strat. Units in Site Area

PWBS Element No. - 1.2.3.2.2.1.1

. A.
PWHS Element Title - Vert. and Lat. Dist. of Strat. Units in Site Area a
Annuat Budget
' Prior FY 98 FY99 FY100 FY101 FY102 FY103 FY 104 FY 105 FY 106 FY 107 Future At Complete
L | 783 206 ) 1 | ] | ] | ] | 11 ] | [ 284 ]

STATEMENT OF WORK

All quality affecting work included within this scope shall be identified and oontmlled in aaccordance with approved implementing procedures identified on the current
OCRWM-accepted Requirements Traceability Network Matrix,

Objective: Using geological and geophysical methods, define stratigraphic relationships in newly constructed facilities such as boreholes and tunnels to update the
three-dimensional stratigraphic framework for Yucca Mountain. Measure and correlate rock properties with in situ properties as determined by geophysical methods. These
data will preovide input into the 3-D Integrated Site Model, process modelling, P.A., and preparation of a license application.

Description of Work: Initiate lithologic logging and stratigraphic documentation at newly drilled boreholes, specifically SD-11 and SD-13 prepare written documentation of
the lithologic contacts and descriptions for these boreholes.

Participant agrees to perform tasks and activities as described in subordinate Summary Accoums

TR32211FB2 Stratigraphic Descriptions for SBT Borcholes

Deliv ID Dascription/Completion Criteria . Due Date

CONCURRENCE
L4

éa Lo R . H::m}: 0](03[4]
Preparer -print name Date

T e

Preparer - signature

Rip. MHASAE

QA Reviswer - print name Date

QA Reviewsr - signature
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YMP-223-Ru Participant - SNL Yucca Mountain Site Characterization Project Contract -
09/18/95 Database - PROPOSED  ° Planning and Contro! System (PACS) Page 1 of

Prepared - 2-Jun-1997 Participant Plenning Sheet (PSA04) Inc. Dollars in Thousands
P&S Account. - 1232713 BASELINE Start

) BASELINE Finish
P&S Account Titte - ‘Lab. Determin. of Mech. Prop. of Intact Rock

PWBS Element No. - 1.2.3.2.7.1.3

QA -
PWBS Element Title - Lab. Determin. of Mech. Prop. of Intact Rock .
FISCAL YEAR DISTRIBUTION

Annuat B W T3 %
nnuel Budget Prior FY98 o “EYS0778Y 100 FY101 FY 102 FY 103 FY 104 FY 105 FY 108 FY 107  Futwre At Complete
| 6’7[;

I 7 O ] | ] | ] | | | | ]

STATEMENT OF WORK ,
All quality affecting work included within this scope shall be.identified and controlled in accordance with approved implementing procedures identified on the current
OCRWMe-accepted Requirements Traceability Network Matrix.

Ojective: Provide laboratory characterization of the T/M properties of intact rock and the spatial variability there of for each new core hole and for the Exploratory Studies
Facility. These properties are used in mechanical and thermomechanical calculations of stresses and deformations induced by the presence of underground openings in unit
TSw2 and surrounding units, and by the presence of heat-producing waste in unit TSw2.

Description of Work: 1) Perform laboratory experiments to obtain the data needed for Site Characterization for determination of T/M properties of intact rock under a set of
baseline conditions, and analyze and interpret the data. 2) Perform laboratory experiments to obtain the data needed for Site Characterization for determination of T/M
properties of intact rock under a range of environmental conditions, and analyze and interpret the data.

Participant agrees to perform tasks and activities described in subordinate Summary Accounts.

TR32713GB1 Rock Propeties Lab Tests

) RAL

Deliv ID - Description/Completion Criteria Due Date

J~av.~, N . _R.D. BABRE 8-13-99

Preparer - lmm ame ate ' iy’ ¥, . ate QA Reviawer - print name Date
LB ;15 & _ . RA dotla

Preparer - signature QA Reviawer - signature
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YMP-223-Ru Participant - SNL Yucca Mountain Site Characterization Project Contract -
09/18/9S Datebase - PROPOSED - Planning and Control System (PACS) Page 1 of

Prepared - 2-Jun-1997 Participant Planning Sheet (PSA04) Inc. Dollars in Thousands
P&S Account - 1L23.2733 4 BASELINE Start

. . . BASELINE Finish
P&S Account Title - In-Situ Mechanical Properties

PWBS Element No. - 1.2.3,2.7.3.3
i QA -

PWBS Element Title - In-Situ Mechanical Properties o
Annual Budget Q\k 61V g
nnu . ae Prior F 98,03 FY99 FY100 FY 101 FY 102 FY 103 FY 104 FY 105 FY 106 FY 107 Future At Complete 1?\‘
| ] T Doo ] 11 ) | ) | | | ] ] ] | | | 85283 oy,
STATEMENT OF WORK

All quality affecting work included within this scope shall be identified and controlled in accordance with approved implementing procedures identified on the current
OCRWM-accepted Requirements Traceability Network Matrix.

Objective: Provide rock mass geomechanical properties including rock mass strength and deformability for repository design. Estimates of rock mass properties have been

developed using empirical relationships based on the RMR and Q indices. These empirical relationships are verified through in situ tests . Borehole jack, plate load or

flat-jack tests will be performed to develop these data. Index tests are performed in situ to extend that data base by developing correlations with data from geomechanical tests.
Description of Work: Borehole jack tests will be conducted at locations in the cross-block drift. The tests will be conducted in the Topopah Spring middle nonlithophysal,
lower lithophysal, and lower nonlithophysal units. The resulits of these tests will be used to confirm predictions made for rock geomechanical conditions to be encountered in

the Enhanced Repository Characterization Drift.

Participant agrees to perform tasks and activities described in subordinate Summary Accounts.

TR32733GB1 Rock Mass Geomechanical Properties

Deliv ID Description/Completion Criteria Due Date

CONCURRENCE

&\Nﬁ R H’Vlt(

Preparer - ;'niQnomo Date

_RPAHMAa=

QA Reviawar - print name

s —

‘echnical’Reviawer - signature

Preparer - signature QA Reviewer - signeture




Parti..pant MO Yucca Mountalin Site (;gctetization Project (T

Database - PACSYMP : Planning and Control System (PACS) Page -~
Prepared - 27-MAY-97:13:16:22 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc. )
P¢S Account -1.2.3.2.7.3.4 MeO Baseline Start - 0l1-0ct-~1995

Baseline Finish' - 30-sep-1997
P&S Account Title

In-Situ Design Verification
PWBS Element Number - 1,2.3.2.7.3.4

PWBS Element Title In-Situ Design Verification

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 1416 837 2042 0 o 0 0 0 0 0 0 0z 4
Statdment of Work A . ‘ ETY
Veskq Ve3la D

The following work shall be controlled in accordance with approved implementing procedures ldentified on the current OCRWM

acceptad Requirements Traceability Network. Conduct ESF construction monitoring, blast monitoring, and rock mass quality
assesament.

Construction Monitoring

Install instrumentation in the ESF South Ramp and SOuth Ghost Dance Fault Alcove to monitor the response of tha hoat rock and the
supports ., The stationa will ba separated by an average of 150 m. In off-normal conditions, station separations may be leas.

The maximum separation distance betwaen atations will be 300 m., The exact mix of stations to be installed is dependent on the type

of ground support installed in the tunnel. At this time the approximate mix of stations predicted is: 12 S Stations, 5B
stations, and 9 A Stations.

Definition of instrumentation stationa: Type A consist of a convergence pin array and if possible, 3 rock bolt load cells or 3
instrumented rock bolts; Type B consist of a multi~ point borehole extensometer (MPBX), two single point borehole extensometers
(SPBX), a convergence pin array, and if possible, 3 rock bolt load cells or 3 instumented rock bolta: and Type 8 consist of 12
strain gages installed on a steel set in a convergence '‘pin array. Junction boxes will be installed for Type S and B stations.

Monitor installed instrumentation in the ESF North Ramp, Main Drift, South Ramp and seven alcoves. Monitor ground support and
"drift stability including installing rock bolt load cells, steel set strain gages, convergence and displacement gages. The new
atations will be monitored monthly for the initial 3 month period following installation to esablish the baseline trend. Existing
stations in the North Ramp will be monitored semi-annually. Stations in the Main Drift and South Ramp will be monitored quarterly

after the initial 3 monthly readings are completed. Should anomalous conditions or readings be observed, additional monitoring
may be required by the PI or the A/E.

Timely updates of plota and the preliminary analysis including rates of movement shall ba made available at the raquest of the Qf?\'
A/E, TCO, or DOE WBS Manager on an as-needed basis, Construction monitoring data will be reported to the technical data base by CDQS(

TDIF in twc samiannual level 4 deliverablea, In Situ Design Verification Data Submittals, Data will. be processed and reported as
convergence anq straln.

A Soe $eFw Sas Vet .7* -+ . 7h(4‘g1n‘l.‘asclcflfavhv-ovb:;7r;,,l;7' gf;,;qf'/7&uu.l’aqunnf1ﬁ./;¢u4¢,tonuAsc- ot o]
/;la’;/t 14‘3':.1&‘:’1@,,;0 % &’, :f,ﬂ";,, ;'Z,JJ,:.;f ( 1 sTaTionin startecTinnel , 2 37 -.1.13:0 o eacd f z‘fnpn 7;:*2////

APPEY f ssn 2541 MPBXN av,anﬂﬂﬁﬁ’.SIﬁﬂ)lanuu‘Z autd ¢, AT
Conduct blast monlforlng/a? g’a&na w :re'"dzulf' 5 glast is pe'{fotmed Provide support for one shift ;\'c‘l set u; f of‘?:l,u 74
monitoring supported by TCO., Blast monitoring will consist of far-field monitoring with a seismograph, visual asaessment of post

shot damage, and near-field monitoring/intermediate-field monitoring in alcoves 5 and 6. In alcove 5, monitoring for the bench
and floor in the heated drift will consist of far field only. HNear- fileld monitoring/intermediate-field will consist of three
instrumentation holes and one visual observation hole. Two instrumentation holes will contain accelerometers and one will contain
a geophone, HNear fleld measurements will ba recorded for each location for the first 3 to 4 rounds and intermediate-field
monitoring (using the same instrumentation) will be performed for the next four or five rounds. Blast monitoring data will be
submlttefdpy ;pIF. There will be two level-4 data submittal.

Rock Quality Asaeasmerxwd‘?‘,"v AT ane /’“f'” & re ‘/"//Cno/ 1/4 PY AR 0n/uo/ ¢/ "U}U— 074%7

Perform rock mass quality assessmenta by scan line to develop Q and RMR vs. tunnel statfon.

Activities include: 1) Scanline mapping 2) Q and RMR assassments 3) Daily interactions with constructor, TCO, and A/E to report

resulta, Rock mass quality will be performed in the 3 acheduled alcoves, (5, 6, and 7) and the South Ramp. Results vwill be
reported in monthly TDIFs.

-~

]
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TR32734 In-Situ Design Verification (continued)

In Situ Stress :

Parform five hydraulic fracturing in aitu stress measurements in an approximately 30 m deep test hole drilled from the Thermal
Test Facility Alcove. The stress data will be collected in accordance with the SNL Technical Procedure (TP)-253 Hydraulic
Fracturing Stress Measurement. Based on the series of testa the principal horizontal stresses will be estimatad and reported in a

data TDIF. QR\“' 57/‘.3/?7

v . K .
Summary Account  Title TRIZI3YCR] L 57 ﬂd.to’}h Van‘/o‘“ﬂn forv &p Aahud 544.«:7:.4‘; a7
TR32734EB1 Exploratory Studies Facility Instrumentation and M o
TR32734FB1 In Situ Design Varification

DELIVERABLES
Deliv 1D Description/Completion Criteria Due Date
)
Approvals

x o ¢ )

reparey - print name Date

F_ﬁéZnu==p (2. 143~—~4——
reparer - signature g

ﬁmm_éz;- R.D. Whnne 8-13-97
Reviewer - print name e QA Reviewer - print name Date-

RevieWer -~ signature
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Part. .p;nt MsO Yucca Mountain Sit. aracterization Project

Database - PACSYMP Planning and Control System (PACS) Page - 1
Prepared - 27-MAY-97:13:16:22 : Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
P&S Account -1.2.3.3.1.2.2 MO Baseline Start - 0l-oct-1995

Baseline Finish - 30-mar-1998
P&¢S Account Title - Water Movement Tracer Tests

PWBS Element Number - 1.2.3.3.1.2.2

PWBS Element Title - Water Movement Tracer Tests

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 996 902 ,zf,,_,ar 3/ & (] ] 0 ] 0 0 0 024/
Statement of Work l,4/2 @# 07/0'3/?7 aEu '7/"-‘/?']

All quality affecting work included within this scope shall be identified and controlled in accordance with approved implementing
procedurea identified on the current OCRWM-accepted Requirements Traceability Network Matrix.

The objectiva of the Water Movement Tracer Tests is to obtain information from fsotopic measurements of aoil, tuff and water
samples collected at Yucca Mountain to determine the rate of water movement downward through the unsaturated zone. This effort
will develop chlorine-36 analytical procedures, and measurements of chloride concentration and chlorine isctoplic compositions in
samples of soill, tuff and water are plannaed, Analysis of technetium-99 could be considered as an alternative or supplement to data
on chlorine 36. Analyses of noble gases of helium, argon and neon could also be used to evaluate mixing of water.

_ Participant agrees to perform tasks and activities as described in subordinate FY97 summary accounts. These activitias include:
Continue collection and analyses of samplea from the ESF, including collection of samples from Ghost Dance Fault and other test
alcoves, as appropriate;

Identify the structural and genetic setting of sample sites and coordinate with USGS investigators to determine the roles of
structural controls and surface infiltration processes on water movement in the unsaturatsd zone;

Continue collection of samples from YMP boreholes, as appropriate (if surface-based testing is resumed):; and continued analysis
of borehole samples to test or confirm hydrologic flow hypothesea based upon previous results;
. ol .-&Mullm C1-3¢ in zhe E-L«.)(.ﬁu{/f Sp--11 and SH 13, C 3 CI/;?:.- (DM{ Ll % &= e 4 aw.uzzmm,c;
Estimate input function for chlorine-36 as a func ich of time, to be'used as input td ydroloézg and”solute transport modals as
part of validation exercises for those models; .

Evaluate the contribution of in-situ produced chlorine-36 (e.g., from soil calcite) to the subsurface concentrations of this
isotope; : .

Interpret existing chloride and chlorine-36 data for soils and borehcles in terms of infiltration rates and identification of

fast-transport paths from the surface to the sampled depths, and correlation of chlorine-36 distributions withlithology,
structural features, and past climate;

Produce corrected groundwater travel time estimates for chlorine-36 samples from boreholes and the ESF;

Conduct synthesis of Chlorinea-36 sample analyses;

Perform hydrologic analysis and simulation activities using FEHM to contribute to the interpretation of chlorine-36 results,
Evaluate chlorine-36 results with respect to hydrologic properties of subunits and unsaturated zone flow and transport procasses,
including the role of fracture-matrix interactions, flow paths in the alternating welded and nonwelded units, and the effects of

structural features such as faults on flow paths, flow rates, and solute transport rates for bomb-pulse as well as non-bomb pulse
chlorine-36 signals;

Coordinate with hydrologic and solute transport modelers to ensure appropriate use of isbtopic results in model validation
exercises and in the various hydrology synthesis reports, and to ensure consistency in interpretation of results from thia-
activity with those gaochemical and isotopic results obtained by other activities;

Corroborate elevated, possaibly "bomb-pulsa” chlorine-36 occurrences using other environmental tracers such as iodine-129 and
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TR33122 Water Movement Tracer Tests (continued)

technatium-99; develop input functions for these tracers as appropriate, in order to compare their timing and magnitude relative
to that for bomb-pulsa chlorine-36;

Prepare data package and submit it tdé TDB.

All level 3 deliverables will be accepted in accordance with DOE procedures for acceptance reviaw, unless otherwise noted.

Summary Account Title

TR33122C0 FY1995 Carryover TR32/22 FBF D571 J..f;n oF ellorse-3L ol ballles sy vE
TR33122EB1 Synthesis of Chlorine-36 Studies - . .
TR33122EBX Chlorine-36 Sampling in the Exp., Studies Facility &5 ””fr) ' adld *"1"/-’ p-/2
TR33122FBA Chlorine~36 in the ESF & Site Area _ 0163@7
TR33122FBB Chlorine-36 in the ESF & Site Area

DELIVERABLES
Deliv ID Deacription/Complaetion Criteria Due Date
Approvalas *

Slasm,, A, D. Wannc $.5-99

K Reviewer - print name Date

G R e

Praparar - signature

QA Reviewar - signature
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P&S Account

1.2,3.3.1.2.4 Ms0 Baseline Start = 13-feb-1996

Baselina Finish -~ 30-sap~-1998
PLS Account Title

Percolation in the Unsaturated Zone - ESF Study
1,2,3,3.1.2.4

PWBS ﬁlement Number

PWBS Element Title

Percolation in the Unsaturated Zone - ESF Study

riacal Year Distribution . At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 199 1M1 s g)1” 0 0 0 0 0 0 0 0 JLy 3310
Statement of Work 5\&!# 07/0 '5/‘77 . gﬂ\f 57/‘%,
P L} 7

All quality affacting work included within this scope shall be identified and controlled in accordance with approved implementing
procedures identified on the current OCRWM-accepted Requirements Traceability Network Matrix.

pPerform tests and monitor conditiona in the Exploratory Studies Fadility to evaluate the excavation effecta on ambient moisture
conditions in the vicinity of the tunnel and test alcoves, Evaluate potential hydrologic and engineering interference effects on
ESF testing. Perform laboratory measurements as necessary to supplement the field taat data,

Participant agrees to perform tasks and activities as described in subordinate summary accounts, Activities for FY 1997 include:

Collaborats with USGS scientists to prepare a detajled plan, based on existing approved DOE Study Plans as applicable, to
conduct in situ field tests within the ESF and to perform aasociated analyses and interpratations to estimate the present-day rate
and spatial distribution of percolation flux across the potential repository horizon. wlirme $Tmclses in <.~/.¢Jm'/ r

Monitoring of air presaure, temperature, and humidity will be continued at aoloctaé"ataﬁézs’%ﬁﬂfn/ flf:”lztglo:ato:y Studies

Facility in order to develop a water mass balance for moisture inthe ESF. Limited ohservationa and analyses of water loass from

exposed rock surfaces within the ESF will be conducted. lovytinne solics ’/"(v ‘”,“A_._:(f i FYr9¢3. ﬁ[l/
Activitiea for FY 1998 include: éf@iz&#

Conduct cooparative field study with the USGS to estimate by in situ testing in the ESF the present-day rats and spatial
distribution of percolation flux acroas the potential repository horizon, based on planning for this activity completed in FY
1997. Evaluate and select mathods and candidate sites for conducting the in situ testing. Coordinate with ESF Constructor and
ESFTCO regarding any ESF drilling and axcavation operations that may be required. Conduct in situ tasts and perform, as
appropriate, laboratory measurements on cores and samplea to determine areal distributions of hydrologic and hydrochemical
conditions and properties. Perform site-acals and drift-acale modeling, as appropriate, to avaluate the senaitivity of percolation
flux determination on measured parameter distributions, Interact with performance assessment and repository design regarding the
avaluation possible percolation flux ratas into potential futurs waste-emplacement drifta. - :

All level 3 deliverables will be acceptad in accordance with DOE procsdures for acceptance review, unless otherwise noted.

Summary Account  Title

TR33124EBK ESF Moisture/Dryout

TR33124FB8 Percolation Flux across Repository Horizon
TR33124FBA Moisture Monitoring in the ESF

TR33124rB8 ESF Moisture Monitoring/Drift Seepage Test

TR33124GB8 Parcolation Flux across Repository Horizon
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TR33124 Percolation in the Unsaturated Zone - ESF Study (contlinued)
DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
]

Approvals
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Preparer 4 prlnt name QR Reviewer - print name Date
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Deliverable Title: Construction Water/Dust Control in the Cross Drift

Deliverable ID: SP33S9M3 )

Due Date: 30 Nov 98

Deliverable Acceptance Criteria: The report will present data and results of analyses and
interpretations conducted from December 1997 through August 1999, and evaluates the current
hydrologic conditions in the area of the ESF Cross Drift. If testings has been delayed for any
reason (i.e.construction), no incomplete data sets will be included in this milestone.

This deliverable shall be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. . The
product shall be developed on the basis of the best technical data, including both Q and non-Q
data. The Q status of data used and cited in the report shall be appropriately noted. Stratigraphy
used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report’s Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available.
Technical data contained within the deliverable and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation
into the GENISES in accordance with YAP-SII.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of the
Technical Data Information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal
to the GENISES Administrator.

This deliverable is complete when it is submitted to TPM. The deliverable will be
submitted to YMSCO in accordance with YAP5.1Q.



Deliverable Title: Moisture Monitoring and Plume Evaluation

Deliverable ID: SP33T9M3

Due Date: 30 Aug 99 _

Deliverable Acceptance Criteria: The report will present data and results of analyses and
interpretations conducted from December 1997 through August 1999, and evaluates the impact of
the construction activities of the ESF Cross Drift. If testings has been delayed for any reason
(i.e.construction), no incomplete data sets will be included in this milestone.

This deliverable shall be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. The
product shall be developed on the basis of the best technical data, including both Q and non-Q
data. The Q status of data used and cited in the report shall be appropriately noted. Stratigraphy
used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report’s Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available.
Technical data contained within the deliverable and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation

-into the GENISES in accordance with YAP-SIII.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy ofthe -
Technical Data Information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal
to the GENISES Administrator.

This deliverable is complete when it is submitted to TPM. The deliverable will be
submitted to YMSCO in accordance with YAP5.1Q. -



Par.. .ipant M&O Yucca Mountain Siu (gmracterlzatlon Project : (j
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Prepared - 27-MAY-97:13:16:22 ’ Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
P&S Account -1.2.3.3.1.2,9 MsO Baseline Start - 0l~oct-1995

Baseline Finish - 15-apr-1999
P&S Account Title - Site Unsaturated Zone Modeling and Synthesis

PWBS Element Number ~ 1.2.3.3.1.2.9

PWBS Element Title - Site Unsaturated Zone Modeling and Synthesis

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 854 gy ¥60% 012 0023 0O o 0 0 0 0 0 o 03,5{

Statement of Work O’UQ\# 07/e3147 3£H- 074%7

The following work shall bea controlled in accordance with approved implementing proce&ures identified on the current
OCRWM-accepted Requirements Traceablility Network Matrix

Select and verify computer codes that will be used to simulate specific elements of the conceptual model of the unsaturated-zone
hydrogeologic system. Select appropriate codeé-verification and model-validation and testing exercises to be performed, Document
Coda, Construct two-and-thres dimensional, two-phasa, couples heat and moisture flow models for varlably saturatad, variably
fractured porous media, Define hydrogeologic boundary and initial conditions, Collect, evaluate and compile hydrologic, thermal,
machanical properties for the site unsaturated zone, Conduct baseline analyses, Perform predictive calculations of the induced

effect of the excavation of the E g}bratory Studies Faclility on ambient conditjions of the unsaturated zons,
'f 'z Ay o) .1/ Je. ol L fcl-“-#@n J-.'*.'lﬂﬂ'f - &)t y ‘ »4.40 . r wo,.] ,‘I,' [
P:té{cipant?{;rees‘ to perform taske and activities as descrige in subordinate FY9“I"Sum:\ary Accounts. * t"’k /un /4.7 »Ohuj
work. » “7F‘}/
Summary Account Title (é 4 hth/%”-r.
- ﬁ . s,
TR33129EB1 Unsaturated-Zone Modeling and Synthesis 2N fy LrsF‘qc/*Ay ”
TR33129EBK Predictive Calc of Pneumatic Response Near the ESF Ls g C’.o,‘ -
TR3I3129FBG Unsaturated Zone Synthesis & Modeling ra{ﬁr’)
TR33129FBH Confirm U2 Hydrologic Flow Models ¢
TR33129FBJ Conduct VA UZ Flow Model Sensitivity Analyses -4@\;
TR33129FBK Support U2 Model Expert Elicitation Cf?/ﬁjyg‘\
TR33129GBJ Conduct LA UZ Flow Model Sensitivity Analyses
DELIVERABLES
bDeliv 1D Description/Completion Criteria

Due Date

SP2445M4 (YAR) Unsaturated-Zone Flow Model 15-4ul-1997

Criteria -

This milestone consists of completion of the YMP Deliverable Acceptance Review (YAR) form initiated during
processing of the name deliverable in accordance with YAP5.1Q. The YAR will be completed and returned to
the TPM within 30 calendar day of receipt of the deliverable associated with this YAR, This Milestone
shall be considered complete when (1) the Contracts Officer Representative (COR) accepts the associated
deliverable and (2) the YAR documenting COR acceptance is recaived by Technical Publications Management,

If the named deliverable is delayed, the deliverable due date for this YAR milestone will be delayed a
corresponding number of days.

sP24BM3 0% Site Flow Model 16-jun-1997

Criteria - .

This deliverabla shall include all information identified herein unless spacifically exempted in writing
by the COR at leaat 60 days before the acheduled due date (30 days in special cases agreed to by the COR).
This deliverabla will consist of the Unasaturated-Zone (UZ), three-dimensional, site-scale flow modal. The
model will be a comprehensive threa-dimensional, numerical predictive model of the UZ flow ayatem at Yucca
Mountain, including water, gas, and heat flow in the UZ, Tha modal is intended to be used to simulate and
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TR33129

Site Unsaturated Zone Modeling and Synthesis (continued)

DELIVERABLES

Deliv ID

Description/Completion Ctiteria

Due Date

investigate the present-day state of the flow system and to predict possible future states of the system.
The deliverable will include the model code and discussion of the following: model inputs and outputs,
model calibration results, possible uses and limitations of the model, and model sinsitivities and
uncertainties. Activitiss supporting model desvelopment will include: - Review and incorporation of
avallable hydrologic property and boundary-condition ddata. - Calibration of the model using avallable
field and laboratory data, ~ Pradictions of the ambient and possible future moisture, gas, and
temperature distributions and movement within the UZ. Data sources for daveloping the model will be
jdentified, Methods used to intarpolate between and extrapolate from axiating apatially distributed data
points will be described, Methods used to calibrate the model will ba described. Procedures for
conducting, and the results of sensitivity analyses will be described. Predictions of present-day and
possible future states of the UZ hydrologic system will be presented, including the effacts of specific
features such as faults and lithologic discontinuities on tha flow aystem., The consequences o alternative
conceptual models on the results of model simulations also will ba presented. The model description will
include justification of the reprasentativeneas of the process model being developed including description
of the conceptual model (a) being applied and their technical rationale; the parameter values and their
uncertainty and apatial and temporal dependency (including applicable acale effects); the model boundary
and initial conditions and their uncertainty and spatial and temporal variability; and the information
that is used as a baais for discriminating among possible conceptual models and for daveloping confidence
in the process model, including the uncertainty and applicability of this information to demonsatrate
validity of the process model. The rasults of acientific studies performed by Yucca Mountaln researchers
will be incorporated in the model as they become availabla, These include data on perched water, the
hydrologic significance of major faulta and fractures, analyses of pore water and the ages of fracture
fills, The model will be conaiatent with the updated inteqrated 3-D Geologic Framework Model. This
deliverable shall be prepared in accordance with OCRWM approvad quality assurance proceduresimplementing
requiremants of the Quality Assurance Requirements Description. The product shall be developed on the
basis of the best technical data, including both @ and non~Q data. The Q status of data used and cited in
the report shall be appropriately noted Stratigraphic nomenclature cited in the deliverable shall be
consistent with the Refarence Information Base aection 1.12 (a): Stratigraphy-Geologic Lithologic .
Stratigraphy. Within the report’s Refarence Saction, references to data usad in the report shall include
racord Accession Numbers or Data Tracking Numbera when available. Technical data contained within the
deliverable and not already incorporated in the Geographic Nodal Information Study and Evaluation System
(GENISES) shall be submitted for incorporation into the GENISES in accordance with YAP-SIII,3Q. -
Verification of technical data submittal compliance shall ba demonstrated by including as part of the
deliverabla: 1) a copy of the Technical Data Information Form generated identifying th data in the
Automated Technical Data Tracking syatem, and 2) a copy of tha transmittal letter attached to the
technical data transmittal to the GENISES Administrator. This deliverable shall be processed in
accordance with YAP-5.1Q.

Approvals

haine 'R« HN.-(

Preparen - print nahe

Ao R o

R.D. Hawee - 8-34ay

QA Reviewar - print name

Preparer - signature

Date

QA Reviewar - signature
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P£S Account -1.2.3.4.1.2.2 MO Baseline Start - 02-o0ct-1995

Baseline Finish - 30-sep-1597
P&S Account Title ~ Blological Sorption and Transport

PHWBS Element Number ~ 1,2.3.4.1.2.2

PHWBS Element Title ~ Biological Sorption and Transport

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 . FY2006 Future Complete
Annual Budget 261 52 /Jay & /2 7~ 0 0 0 0 0 0 0 0 5‘:/ »r
Statement of Work IRV CUesley ARV
The following work shall be controlled in accordance with approved implemanting procedures identified on the current 5€V21/i7

OCRWM-accepted Requirements Traceability Network Matrix

The purpose of this atudy is to estimate the affects of the microbiological activity found at Yucca Mountain on the movement of
actinide waate slements through the unsaturated zona., The actinide elements to ba atudied may inlcude neptunium, plutonium and
amaricivm, Four major areas of study will include; sorption on microorganisms and data on steady state, v-max, actinide speciation
and cellular location, data indicating potential for the transport of radioactive wastea or microorganisma and microbial
by-producta, Data on colloidal properties and mobility of microorganisms, understanding of the magnitude of microbial activity of
retardation and transport of radionuclides and identification of the microorganisms. Samples collected in the Exploratory Studigs
Facility will be analyzed for microbial population and _sorption chazjacteiiftica7 WA:Z—? LomptatinlM u{ e leat rmenvlira
e CL3c _((AXM\ A - fentT 7t 2nverenr@als, tmel o0 celctnt e Ypcaleimna

Particlpant agrees to perform tasks and activities as described in subordinate FY97 Summary Accounts, These activitias includes
providing support to the Man Made Matarials study (WBS 1.2.3.12.5) and Radionuclide Transport (WBS 1.2.3.4) by assiating in
integration and providing baseline data/support ragarding the ambient microbial population at Yucca Mountain. Assistance will be
made availablas to other investgatora in terms of consultation, collaboration, and other assistance.

All level 3 deliverablss will be accepted in accordance with DOE proceduras for acceptancs review, unlesa otherwise noted,

Summary Account Title

TR34122C0 FY1995 Carryover AR o7/c3la
TR;:{%%EBI SumTaty ang S{ntheaislot Bloioqicnl Sorption and T
TR EBK Analyaia of Blological Sorption Data
TR34122FB2 Biological Sorption & Transport Studies 7R 34/22Fp33 /‘z'c-noéo'« / /41. /7;.'. ~ WS F
DELIVERABLES )

Deliv ID Deacription/Completion Criteria . ' Dua Date
Approvals

Lavry R thyes s Sater R, e 839
Prepareri~ print namal ate te eviawar - print name ate
Preparer 3‘albnature 1. %evléwe: - a;gﬁature
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Database - PACSYMP Planning and Control System (PACS) ?age -1
Prepared ~ 27-MAY-97:13:16:22 . Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Eac.)
P&S Account - 1.2.3.5.3 MeO . Baseline Start -~ 0l-oct-1995

Baseline Finish ~ 30-aap-1998
P&S Account Titlea - Surface Based Investigation Support

PWBS Element Number - 1.2.3.5.3
PWRS Element Title <~ Surface Based Investigation Support

. 15.30 702  Fiacal Year Distribution At
Prior FY1997 Fy1998 rY1999 Y2000 FY2001 FY2002 FY2003 FY2004 FY200S FY2006 Future Complate
Annual Budget 25M 1153 Y0 999l 0 0 0 0 0 0 0 04207 337%
Statement of Hork Qk_\f ek 2R\ 5?s¢
The following work shall be controlled in accordance with approved implementing procedures identified on the current ‘7NQ1@1
OCRWM-accepted Requirements Traceability Network Matrix.

Participant agrees to perform tasks and activities as described in aubordinate FY97 summary accountsa. These activities
include: .

M&O Site Construction and Operations:

Provide management and integration support to tha Site Conatruction and Operation (Ct0) manager by Site C&O Project Engineering
Group. The Sita C & O organization is responaible for surface-based drilling operations, and sample management facility.
Participant agrees to parform tasks and activities as described in subordinate FY97 Summary Accounta. Hork will be measured
threggh performance based audits and surveillances in addition to specified lower level deliverables where applicable. (i he/2 tnelebe
ReLiatlinr Aclelicd G SO 1] ank SP-13 .ewzuy T

Subcontractor (K/PB): _

Furnish management coordination, aite technical expertise, lahor, material, equipment, and aervices to support YMP for the
Surface Based Testing field activities at Yucca Mountain and vicinity. Subcontractor agreea to perform taaks and activities as
described in subordinate FY97 Summary Accounts. Work will be measured through performance based audits and survelllancea in

addition to specified lower level deliverables where applicable, ;. ivé W,_ Wv-r- @ —oé-.' Cva llﬂ Sp.//‘,_,‘e SO 3.4, g‘_'y
Subcontractor (BNC):

Provide matrix labor, equipment, and materiala, as necessary on a task ordered basis, to support fiald work activities for
Surface Based Tasting field activities, Task Orders will be prepared on an as neaded basjis when the services cannot be met by
other Teammatea or subcontractors of the McO. Subcontractor agreas to perform tasks and activities as described in subordinate

FY97 Summary Accounts, Work will be measured through parformanca based audits and surveillances in addition to specified lower
level deliverablas where applicable, .

Summary Account Title

TR3IS3EAL . ‘ Water Table Borahole Workovera . . '
TR3IS3EAS - Unsaturzed Zone Testing and Instrumentation

TRASIAEA? C-Well Complex, Work Periods 2 and 3

TR3J3EAD USW 8D-7 Drilling

TR3ISIEAY Support to Surface-Based Testing

TR353®EAA Generator Rental, Opsration and Maintenance

TR353EAR - Calibration Servicas

TR3S3EAC Material Testing Support

TRAS2EAD Cemanting Sefvicas

TR353IEAE Drilling Equipment Servicaes

TRISIEAF ~ Generator Rental, Operation, and Maintenance

TR3IS3IEAS Final Reclamation Support

TRIS3EAK Additional C-Wall Testing

TRISIEBYH PLACEHOLDER .

TR3I53rAl K/PB Field Support to SBT Activitias

TR3IS3FA2 - BCN Fileld Support to SBT Activitiea v

TR353FA3 Construction & Operations Project Engineering ;25?\f

TR353GA1 K/PB Field Support to SBT Activities 7 03(97

TRB52E6AY Freld Suppor? $ou St Papeot Tasltng AlivFies
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TR3S53 Surface Based Investigation Support (continued)

Summary Account Title

G B o

Preparer - slgnature

TR353GA2 BCN Field Support to SBT Activities

TR353GA3 Construction & Operationa Project Engineering
DELIVERABLES

Deliv ID Dascription/Completion Criteria Due Date
. ]

Approvals

&, /#e QI; R;vgéwe;h_%érf—t—nm_s“ R-_:q]
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Milestone Title: Complete Drill Pad for SD-11

Milestone ID: SPSD11M3 .

Due Date: 28 Nov 97 .
Milestone Acceptance Criteria: This milestone will be met by submission of a letter to YMSCO

stating that the drill pad for borehole SD-11 has been completed. The deliverable will be
submitted as per YAPS.1Q.



/2.3.9°3 ‘f%%;ﬂ
S

Milestone Title: Start Drilling SD-13
Milestone ID: SPSDI3M3

Due Date: 19 Nov 98
Milestone Acceptance Criteria: This milestone will be met upon submission of a letter to YMSCO

stating that drilling has been initiated at borehole SD-13. The deliverabl b
TAPE10 e will lesubmxttedasper
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PES Account -1.2.3.5.5 M0 Baseline start - 0l-oct-1995

Baseline Finish - 30-sep-1998
PtS Account Title - Support Services for Testing in the ESF

PHBS Element Number - 1.2,3.5.5

PWBS Element Title <« Support Servicas for Testing in the ESF

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 ©FY2006 Future Complete
Annual Budget 875 2009 o B NV & ( 0 0 0 0 0 0 038
statement of Work - 8R\Y 07/63(4?7 3}2(&‘
Provide drilling, grouting, and other necessary services for testing in the ESF, cﬁ”ﬁ»ﬁ—7

DESCRIPTION OF WORK: All efforts raquired to:
drill and core, if needed, holea for installing instruments, heaters, and othar aquipment.
provide grouting services for installing instruments and other purposes
denign and install bulkheads, aa necessary, for testing
cut slots and other specialized sxcavationa in rock
asaiag inlcoli;ctinq samples
rovide miscellaneous services.
- 5 efbove e J"a. g fer ‘L £t gt
Participant agrees to perform tas A and actlvitxea s deacribed in aubordinate FY97 Summary Accounts, Work will be measured

through performance based audits and surveillances in addition to specified lower level deliverables whers applicabla,

000000

Summary Account Title

TR355C0 Y1995 Carryover
TR355EA1 Geologic Mapping
TR3S5EA2 Consolidated Sampling
TR355EA4 Deaign Verification
TR3ISSEAS Radial Borehole Teating
TR3SSEA6 Hydrologie Propertias of Major Faults ,
TR3ISSEAD Support to Exploratory Studiea Facility Testing
TR355FAL ESF Testing Suppot
TR3I55GAl ESF Teating Support
TR355GA2 Radionuclide Migration Teating Support
DELIVERABLES
Deliv ID Description/Complation Criteria Due Date
Approvals

ﬁl;_%;ﬁ&ﬁﬁ%;’___ dgé%bl /%7 ' evue'wer = pr& n6 name 3-1373?:'9'2'
S

reparer - slgnature

QA Reviever - signature
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P&S Account -1.2.3.9.7 M&0O Baseline Start - 0l-oct-1995

PBaseline Finish - 30-aep-1998
P&S Account Title - ESF and SB Test Coordination

PHBS Element Number - 1.2.3.9.7
PWBS Elemant Title -~ ESF and SB Test Coordination

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complate
Annual Budget 1869 )9, AT 338 244¥ 0 0 0 0 0 0 0 0 y5533567
Statement of Work ak“- 07/C'¥§) QE[(‘
The following work shall be controlled in accordance with approved implementing procedures identified on the current 07/6347
OCWRM-accepted Requirements Traceability Network Matrix.

Integrate test planning davelopment and providea test-related controls, constraints and instructiona. Prepare test planning
documents to initiate fileld teating. Maintain testing achedule, Provide support to testing participants, and Project managers/test
leads., Provide response to Project Office requests for information on test planning and field implementation.

Support systems studies and other studies through definition of testing raquired to meet needs of design, parformance
asasessment, site suitability, environmental impact analyais, and license application.

Provide project angineering (PE) and Field Work Packaga (FWP) coordination leading to field implementation and operation of
tasting activities, Integrate test planning development with facility design/construction planning, and provide formal facility
deaign requirementa and tast-related controls, constraints, and inatructions as appropriate. Serva as liaison between tesat
planning, facility design, and teat implementation. Produce FWPs for all newly initiated teata., Develop, draft, and control a
field work package for a new SD-type horehole at the crest of Yucca Mountain that was not included as a surface~based tasting
activity in the FY97 Surface Based Testing Program. Produce associated documentation for field initiation such aa Field Operation
Parmits and Job Safety Analyses. Submit FWPs and associated documents to DOE announcing recommendations to proceed. Obtain DOE

Noticea to proceed and Letters of Authorization. Hold Test Lead meetings. Provide field coordination for all teats, consolidated
sampling, and support activities,

- :>¢¢?n4.¢4~4y6u4£¢4_ ¢cn1a1-uxl=2-7{}tz.45::£4a1z7‘4;4i$;?40u4[-420414vcc.¢ﬁ1¢44réL¢— ¢-4¢u~uc¢.£9c444vuq;zh4a§>n422;h-
articipant agreas to perform tasksfand actif/ities as deacribed in subordinate FY97 ‘Summary Accounta. Work will Ne measured

through performance based audits and surveillances in addition to specified lower lavel deliverables where applicabla.

Summary Account Title

TR397CO - FY1995 Carryover
TR3S7EAL Exploratory Studies Facility Test Coordination
TR3I9TEA2 Surfacea-Based Test Coordination
TRISIFAL ESF Teat Coordination
TRIVTFA2 Surfaced-Based Teat Coordination Office
TRIYTIGAL ESF Test Coordination
TR397GA2 SurfacedrBased Test Coordination Office
TR397GA3 Planning for Confirmatory Studies in E-W drift
DELIVERABLES .
Deliv 1D Description/Completion Criteria Due Date
Approvals
havwy, €. tare o > 0. Hante 8-139
Preparer + print name M Ddte aviewar -~ print name ate

Preparer - aiégature

ﬂ‘%ﬂr = algnature
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P&S Account -1.2.3.9.11 MeO Bassline Start - 0l-feb-1996

. Baseline Finish ~ 30-sep-1998
P&S Account Title - Spacial Studies: TSS Synthesis Raporta

PWBS Element Number - 1.2.3.9;11

PWBS Element Title -~ Spacial Studiea: TSS Syntheaias Reportsa

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 PY2003 FY2004 FY2005 FY2006 Futurs Complatae
Annual Budget 4 36873993 Wrt)ygl Y3 0 0 0 ] 0 ] 0. 057244 A0S
Statement of Work _ af\* o7 /02/4'7 ARy 07/0.,&\

All quality affecting work included within this acope shall be identified and controlled in accordance with approved implementing
proceduras identified on the current OCRWM-accepted Requiremants Traceablility Network Matrix.

OBJECTIVES:
Provide technical support to Systema Engineering and Requlatory and Licensing.
Provide technical asupport to Scientific Investigationa Management

DESCRIPTION OF WORK: -
o Provide technical support for Syatems Engineering atudies,
o Provide technical support of Determination of Importance Evaluationa.
o Prepare the Site Description that will form part of the Projact Integrated Safety Asseasment
including:
- the Geologic Syatem dascription
= the Hydrologic System description .
= the Geochemical System description
- the Climatological and Meteorological Systema description
= the Intograted Natural System Response to Thermal Loading
o Support development of an Environmental Descriptien,
o Provide input for Semi-Annual Progress Reports.
© Support development of a License Application,
© Provide tachnical support to regulatory interactions.
o Ptoviga tachnical support go: progeasiug of deliverables and data. .Q£m+
o Providea technic support r ality assurapce ¢ liancae. . . .
0 Lrov.'da s ] e ra.Fto s Fof Sur-fgeLe ...-j“fm-?.l; a~s’ M‘v‘—» s fT 07/"3k1

Participarnt agreea to orm tasks and activities as described in subordinate FY97 aummary accounts,

In PY 1997, work will include participation in systema engineering studies (MGDS Seals, Performance Confirmation Follow=On,
Waste Isolation Requirementa, Functional Analysis/Requirements Analysis, Viability Assessment Tast and Evaluation Plan, ESF
Operationa/Update ESF Concept of Operations, Preparation of MGDS Cost Estimate), technical support to Determination of Impertance
Evaluations, development of the Geologic Systems component of the Site Description, initiation of development of the Hydrolegie
and Geochemical s{atomn components of the Site Descaription, initiation of development of the Sita Description section on
Integrated Natural System Response to Thermal Loading, support to preparation of the License Application plan and the geologic and

hydrologic sectors of the EIS; and technical aupport to processing of deliverables and data, and quality assurance compliance, and
poxformance measurement reporting and baseline control.

All lavel 3 delivarablea will be accepted in accordance with DOE procedures for acceptance review, unless otherwise noted,

Summary Account Title

TR3IB2CO FY1995 Carryover

TR39BCO FY1995 Carryover

TRIIBFALC Provide Regulatory Support

TR3IYBFALD Support Systems Engineering Reporta & Studies

TRIJAFALF Data & Daliv Mgnt,QA Compl,Ovraght Inter & Perf Me
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TR39B

Summary Account

Special Studies: TSS Synthesis Reports (continued)

Title

Criteria -

This deliverable shall include all information identified herein unless specifically aexempted in writing
by the COR at least 60 days before tha acheduled due date (30 days in special cases agreed to by tha COR).
This milestone will be satisfiaed by a draft report completa with full edited text and illustrationa that
describes our current understanding of the geoclogic aystem at Yucca Mountain. The description will
consider all avallable information collactad for the YMP and all relevant information developed by other
sources, The goal 1s & readable integrated description focused on tha key attributes of the geologic
aystem that support process model development and the safaty assessment diacussed in the DOE Waate
Isolation Stratagy. Information from pravious reports can be included by reference; previously unreported
ralavant information should he presented, For sxample, it ia anticipated that information in the
Selamotectonics and Volcanism synthesis reports will be incorporatedd by raference, but that key data,
interpretations and conclusions presentad in those reports will be discussed in this deliverabla. Topic
areas in the-deliverable will include: geomorphology and erosion, stratigraphy and atructure, tectonics
and altearnate taectonic models, selsmic hazards, volcanism, natural resources, geophysics, geocengineering,
and future variation in geologic processes. Deliverable content will be consistent with the 3-D Geologic
Model (ISM 2.0) or differences from the model and their basis will be deacribed. Tha outlina, contents,
and format of the deliverable will be consistent with the PISA Management Plan, Completion of an
MLO/USGS independunt tachnical review involving all appropriate technical areas will be documented.

This deliverable shall be prepared in accordance with OCRWM approved quality assurance procedures
implementing requirements of the Quality Assurance Requirements Deacription. The product shall be
developed on the basis of the best technical data, including both Q and non-Q data. The Q status of data
used and cited in the report ahall ba appropriately noted, Stratigraphic nomenclature used shall be
conaistent with tha Refarence Information Base section 1,12 (a): Stratigraphy-Geologle Lithologic
Stratigraphy. Within the report’s Reference Section, references to data used in the report shall include
racoxrd Accession Numbers or Data Tracking Numbera when availabla., Tachnical data contained within the
deliverable and not already incorporated 1 the Gaographic Nodal Information Study and Evaluation System
(GENISES) shall be submitted for incorporation into the GENISES in accordance with YAP-SIII.3Q.
Verification of technical data submittal compliance shall be demonstrated by including as part of the
deliverable: 1) a copy of the Technical Data Information Form generated identifying the data in the
Automated Technical Dat Tracking system, and 2) a copy of the transmittal letter attached to the technical

TR3I9BFA2D . Support to Determination of Importance Evaluations
TR39BFB1 Davelop Geologic Sys Description (PISA Chp 2.3)
TR3IIBFB1C Provide Support to LA Plan .
TR3ISBFBI1E Provide .Input to SC Progress Re‘port 1: 2.4) y 2 d, /7 f / J { A
TR39BFB2 Davelop Hydrologic Sys Descr, (PISA Chp 2. . ;
TR39BFB2C Provide Environmental Description - TR3IIBFB/G /rovide r094703:32 Plinnad/2oncdo 54
TRI9BFB2E Provide Input to SC Progress Report 3
TR39BFR3 Develop Geochemical Sys Desacr. (PISA Chp 2.5) m.; ?8 FBZ pf"b‘q_ﬂ’:‘uo ze 0/7;
TRIYBFBS Develop Near Fleld Environ. Deacr., (PISA Chp 2.7) f/237 353 7 , Ajﬁ Y ,’/:/
TR3IIBGALC Provide Regulatory Support 23 - %, «
TR3IIBGALD Support Systems Engineering Rpts & Studies T Fre “‘:z:wc, ﬂﬁji’o/ 7;
TR39BGALF Data & Deliv Mgnt,QA Compl,Ovrsght Inteta & Parf M 6QR\*
TR39BGA2C Provide Support for Dev/Rev of Regulatory Document 51/b3/
TR39BGA2D Support to Determination of.Importance Evaluations m
TR39BGBIE Provide Input to SC Progress Report 18
TR3I9BGB4E Provide Input to SC Progress Report 19
DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
sSp23cM3 Geologic Systems bescriptlon (PISA Chap 2,3)

29-aug-1997
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TR39B Special Studies: TSS Synthesis Reports (continued) '

DELIVERARLES
Deliv ID Description/Completion Criteria Due Date
data transmittal to the GENISES Administrator This deliverabls ashall ba processed in accordance with
YAP"S.IQ. 4
SPT23CM3 (YAR) Geologic Systema Deacription 29-3ep~1997
Criteria -
This milastone consists of completion of tha YMP Deliverable Acceptance Review (YAR} form initiated during
processing of the name deliverable in accordance with YAPS5,1Q. The YAR will be completed and raturned to
the TPM within 30 calendar day of receipt of the delivaerable associated with thia YAR, This Milastone
shall ba considered complete when (1) the Contracts Officer Reprasentative (COR) accepts the associated
deliverabls and (2) the YAR doctmenting COR acceptance is raceivaed by Tachnical Publications Management.
If the named deliverabla ia delayad, the deliverable due date for thia YAR milestone will be delayed a
corresponding number of days.
Approvals
by, R Moy o » R.D.Haang 8.13.97
rsparer print name ate Q aviewer - print name Date
Preparer - slignature o OA Raviewer - slgnature
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Deliverable Title: Predictive Report for USW SD-11 Borehole &
Deliverable ID: SP3VB1M3

Deliverable Due Date: March 2, 1998 .

Deliverable Acceptance Criteria: This deliverable shall include all information identified herein

unless specifically exempted in writing by the COR at least 60 days before the scheduled due date

(30 days in special cases agreed to by the COR). This milestone will be satisfied by a report

providing predictions of the geology, hydrology, and rock properties that will be encountered in the

borehole. The predictions will be presented as bounds on the values that are anticipated to be
actually measured in subsequent tests. Geologic predictions derived from the ISM.2 geologic
framework mode! will include depths to contacts defining lithologic, thermo-mechanical, and
hydrogeologic units. Geoengineering data will incltide geomechanical and thermomechanical
predictions, including parameters such as Youngs modulus, Poissons ratio, unconfined
compressive strength, rock cohesion, angle of internal friction, thermal expansion and thermal
conductivity. Predicted unsaturated zone rock properties derived from the rock properties model
will include parameters such as matrix porosity, ithophysal porosity, saturated hydraulic
conductivity, bulk density, zeolite alteration, and thermal conductivity. Hydrologic rock properties
data from the USGS model will include parameters such as porosity, bulk density, particle density,
saturated hydraulic conductivity, saturation, and water potential. From the UZ site-scale flow
model, parameters such as matrix saturation, moisture tension, perched water conditions and ages,
borehole temperature gradient will be predicted. Other input will include predictions on the
occurrence of hazardous minerals, petrophysical zones, and major chemical characteristics of the
saturated zone, such as alkalinity, pH, conductivity, and temperature. The basis for the predictions
will be provided; an explanation will be provided if a prediction cannot be made.

This deliverable shali be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. The
product shall be developed on the basis of the best technical data, including both Q and non-Q -_—
data. The Q status of data used and cited in the report shall be appropriately noted. Stratigraphy
used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report's Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available.
Technical data contained within the deliverable and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation
into the GENISES in accordance with YAP-SI{.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of the
Technical Data Information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal to
the GENISES Administrator.

This deliverable is complete when itis submitted to TPM. The deliverable will be submitted to
YMSCO in accordance with YAPS.1Q.
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Deliverable Title: Predictive Report for USW SD-13 Borehole

Deliverable ID: SP3VB2M3

Deliverable Due Date: November 2, 1998 .
Deliverable Acceptance Criteria: This deliverable shall include all information identified herein
unless specifically exempted in writing by the COR at least 60 days before the scheduled due date
(30 days in special cases agreed to by the COR). This milestone will be satisfied by a report
providing predictions of the geology, hydrology, and rock properties that will be encountered in the
borehole. The predictions will be presented as bounds on the values that are anticipated to be *
actually measured in subsequent tests. Geologic predictions derived from the ISM.2 geologic
framework model will include depths to contacts defining lithologic, thermo-mechanical, and
hydrogeologic units. Geoengineering data will include geomechanical and thermomechanical
predictions, including parameters such as Youngs modulus, Poissons ratio, unconfined
compressive strength, rock cohesion, angle of intemnal friction, thermal expansion and thermal .
conductivity. Predicted unsaturated zone rock properties derived from the rock properties medel
will include parameters such as matrix porosity, lithaphysal porosity, saturated hydrautic
conductivity, bulk density, zeolite atteration, and thermal conductivity. Hydrologic rock properties
data from the USGS mode! will include parameters such as porosity, bulk density, particle density,
saturated hydraulic conductivity, saturation, and water potential. From the UZ site-scale flow
model, parameters such as matrix saturation, moisture tension, perched water conditions and ages,
borehole temperature gradient will be predicted. Other input will include predictions on the
occurrence of hazardous minerals, petrophysical zones, and major chemical characteristics of the
saturated zone, such as atkalinity, pH, conductivity, and temperature. The basis for the predictions
will be provided; an explanation will be provided if a prediction cannot be made.

This defiverable shall be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. The
product shall be developed on the basis of the best technical data, including both Q and non-Q
data. The Q status of data used and cited in the report shall be appropriately noted. Stratigraphy
used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report’'s Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available. .
Technical data contained within the deliverable and not already incorporated in the Geographic
Noda! information Study and Evaluation Systemn (GENISES) shall be submitted for incorporation
into the GENISES in accordance with YAP-SII.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of the
Technica! Data Information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal to
the GENISES Admiinistrator.

This deliverable is complete wh.en it is submitted to TPM. The deliverable will be submitied to
YMSCO in accordance with YAP5.1Q.
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Del:verable Title: Analysis of Prediction and Measurements for USW SD-11 Borehole
Deliverable ID: SP3VB3M3

Deliverable Due Date: July 1, 1998

Deliverable Acceptance Crmma This deliverable shall include all information identified herein
unless specifically exempted in writing by the COR at least 60 days before the scheduled due date
(30 days in specia! cases agreed to by the COR). This milestone will be satisfied by a report
providing comparisons of the predictions made in Deliverable SP3VB1M3 of the geology,
hydrology, and rock properties anticipated to be encountered in the borehole, with actual
measurements and occurrences. The methods used to derive the measurements will be providled,
as well as a commentary regarding measurements that are outside of the bounds provided in the
predictions.

This deliverable shalt be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. The
product shall be developed on the basis of the best technical data, including both Q and non-Q
data. The Q status of data used and cited in the report shall be appropriately noted. Stratigraphy
used shall be consistent with the Reference information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report's Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available.
Technical data contained within the defiverable and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation
into the GENI!SES in accordance with YAP-S!I1.3Q. Verification of technica! data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of the
Technical Data Information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmitta! letter attached to the technical data transmittal to
the GENISES Administrator.

This deliverable is complete when it is submitted to TPM. The deliverable will be submitted to
YMSCO in accordance with YAPS5.1Q.
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Deliverable Title: Analysis of Prediction and Measurements for USW SD-13 Borehole
Deliverable ID: SP3VBAM3

Deliverable Due Date: September 30, 1999

Deliverable Acceptance Criteria: This deliverable shall mclude all information idenhﬁed herein
unless specifically exempted in writing by the COR at least 60 days before the scheduled due date
(30 days in special cases agreed to by the COR). This milestone will be satisfied by a report
providing comparisons of the predictions made in Deliverable SP3VB2M3 of the geology,
hydrology, and rock properties anticipated to be encountered in the borehole, with actua! :
measurements and occurrences. The methods used to derive the measurements will be provided,
as well as a commentary regarding measurements that are outside of the bounds provided in tfie

predictions.

This deliverable shall be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. The
product shall be developed on the basis of the best technical data, including both Q and non-Q
data. The Q status of data used and cited in the report shall be appropriately noted. - Stratigraphy
used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report's Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available.
Technical data contained within the deliverable and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation
into the GENISES in accordance with YAP-S!I1.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of the
Technical Data information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal to
the GENISES Administrator.

This deliverable is complete when it is submitted to TPM. The deliverable will be submitted to
YMSCO in accordance with YAPS.1Q.
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Deliverable Title: Predictive Report on Subsurface Conditions in the East-West Drift Tunnel .
Deliverable ID: SP39B1M3

Deliverable Due Date: 15 Dec 97

" Deliverable Acceptance Criteria: This report will be prepared in accordance with applicable
M&O QA procedures and following the M&O style guide. The report will consist of two
volumes; one devoted to geologic/geotechnical/mineralogical issues and one devoted to
hydrologic and environmental isotope issues. The geologic/geotechnical/mineralogic volume will
be developed in general conformance with: “Geotechnical Baseline Reports for underground
Construction - Suggested Guidelines” prepared by the Underground Technology Research
Council (in process, due for release) Jun 1997, ASCE Press.

Hydrologic/environmental isotope volume will be based on predictive models applied to the East-
West Drift alignment. These models predictions will include efforts from the USGS, LBNL, and
LANL. All predictions will address parameters directly measurable either in the tunnel from
samples taken from the tunnel.

This deliverable shall be prepared in accordance with OCRWM approved quality assurance
procedures implementing requirements of the Quality Assurance Requirements Description. The
product shall be developed on the basis of the best technical data, including both Q and non-Q
data. The Q status of data used and cited in the report shall be appropriately noted. Stratigraphy
used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-
Geologic Lithologic Stratigraphy. Within the report’s Reference Section, references used in the
report shall include record Accession Numbers or Data Tracking Numbers when available.
Technical data contained within the deliverable and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation
into the GENISES in accordance with YAP-SIII.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of the
Technical Data Information Form generated identifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal
to the GENISES Administrator. )

This deliverable is complete when it is submitted to TPM. The deliverable will be submitted to
YMSCO in accordance with YAP5.1Q.



