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Inc. Dollars in Thousands (Esac,)

P&S Account - 1.2,3,11.1 MeO

Baseline Start
Baseline Finish

- 01=-nov-1995
- 30-sep-1997

P&S Account Title - SYSTEM. ACQUI. SURF,-BASED BORHLE GEOPHY LOG. DATA

PWBS Element Number - 1.2.3.11.1

PWBS Element Titla - Syatem, Acqui. Surf.-Based Borhle Geophy Log. Data

Fiacal Year Diatribution At
Prior F£Y1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complata
Annual Budget 427 MY 240 3457 0 0 0 0 0 0 0 0 Jogs” AT

Statement of Work &R\&- 07/0-#?7 apv o7 / dj/$ 5
The following quality affacting work shall be controlled in accordance with approved implementing procedures identified on the
current OCRWM-accepted requirements Traceability Network Matrix. OQARD applies to this effort. -

Plan, integrata, coordinata, and execute surface-based geophyaical testing. Manage ﬁhe procurement of surface-based geophyaical
services, including those for data collection, processing, and analysis. Analyze and interpret surface-based geophysical data.

Davelop quality assurance procedures for geophysical testing. Maintain equipment and software supporting surface-basad
geophyaical testing.

- Seeopla

Summary Account

document surfaca-based geophysical testing and i;aﬁlta‘ : $D-0)
apreto

Participant agrees to as an described in subordinate FY97 Summary Accounts,

Conduct feasibility and prototype geophyaical testing.

tasks and“#dctivit
Title '

Prepars reports, maps, and cross-sections to

Sp-13

TR3B1CO FY1995 Carryover ; ~ ,¢‘ e B AT bl
TR3B1EBR1 Borehole Geophysical Logging TR38i6AI S ' b - % )
TR3IB1FAL Sys Acq of Surf Base Geophysa Log Data
DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
Approvals
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Datapase - PACSYMP Planning and vuntrol System (PACS) Paga -~ 1
Prepared - 27-MAY-97:13:16:22 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
P&S Account - 1.2.3.11.2 M&O Baseline Start - 0l-oct-1995

Baseline Finish -~ 06-3jul-1999
P&S Account Title -~ Surface-Based Geophysical Testing

PWBS Element Number - 1.2.3,11.2

PWBS Element Title -~ Surface-Based Geophysical Testing

Flscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY200S FY2006 Future Completa
Annval Budget 1155 399 ¥17 528 & 497 4 0 0 0 0 0 o . 0 02533325
Statement of Work Q.R\\' 0-7/0,/17 Ry 07/6.,/?\

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

OBJECTIVE:

Provide analysis of geophyaical data that . supporta characterization of the Yucca Mountain site and vicinity. Support collection
of geophysical data,

DESCRIPTION OF WORK: .
o Plan, integrata, coordinate, and execute surface-based geophysical testing., Manage the procurement of surface-based
geophyaical services, including thoss for data collection, processing, and analysis,
Analyze and interpret surface-based geophysical testing data,
Davalop quality assurance procedures for geophysical tesating.
Maintain aquipment and software supporting surface-based geophyaical testing.
Conduct feaaibility and prototype geophyaical testing.
Prepare raports, maps, and crosa-sactions to document surface-basad geophysical tasting and results.

Manaqadand procesa geophysical logging services; provide on-aite supervision of logging; provide data validation and analyalis,
as raquired,

000000

Participant agreas to perform tasks and activities as describad in subordinata FY9? summary accounts. 1“”““Z;m4 g

In FY 1997, activities will include praparation of records packages and archiving of geophysical logging data,pand completion of
a analysis of magnetic basemeny in the vicinity of Yucca Mountain. In addition, regional seismic raeflection profiling data will be
rea-processad, 1if roquirod) and co ot~ WW m% A e The 4.

All level 3 deliverables will be accepted in accordance with DOE proceduraes for acceptance reaview, unless otherwiss notad.

Interface with the Geophysical Logging company to establish the geophysical test plan for the new SD-type borehole at the crast of
Yucca Mountain that was not included in the FY97 Surface-Basad Geophysical Testing Program. :

Summary Account Title

TR3IBR2CO , FY1995 Carryover

TR3B2EB1 RBorehola Geophysical Teating and Analysisa
TR3B2ER2 Syntheais and Analyaia of Geophysical Data
TR3B2rB2 Geophyaical Data Analysia

TRIB2GAl Geophyaical Data Analyais

TR3B2GB2 Geophysica Support to LA & Confirmation Studias

TR3382F63 Geophppicd O Analyocs
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TR3B2 Surface-Based Geophysical Testing (continued)
DELIVERASBLES
Deliv 1D Description/Completion Criteria Due Date
Approvals .
1—cx\nvﬁ {é\ 6&‘“7:? -EL.I>- LLAMS‘&‘; £7'15 A?‘)
Preparer - print name QA Reviewer - print name Date
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Preparer - signature
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Particfbant M&O Yucca Mountain Site .- .racterization Project (:

Database - PACSYMP : Planning and Control System (PACS) . ’ Page - 1
Prepared - 2-JUN-97:08:00:52 Participant Planning Sheast (PSA03) Inc. Dollars in Thousands (Esc.)
P&S Account -1,2,3.11.3 MeO paseline Start -~ 0l-~dec-1995

. Baseline Finish -~ 30-sep-1998
P&S Account Title - Geophysics-ESF Suppt Subsurface Geophysaical Testng

PWBS Element Number - 1.2.3.11.3

PWBS Element Title - Geophysica-ESF Suppt Subsurface Geophysical Teatng

Fiacal Year Distribution At
Prior FY1997 FY1998, FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 49 93 094 98/~ 0 0 0 0 0 0 0 0 379447
Statement of Work R\ 07/03 /1_\-

All quality affécting work included within this ascopa shall ba identified and controlled in accordance with approved 1mplemeﬁtinq
procedures identified on the currant OCRWM-accepted Requirementa Traceability Network Matrix.

ORJECTIVE:

Provide geaophysical data collaction within the Exploratory Studies Facility to support scientific studies, including hydrologic
tasting, thermal testing, and conatruction monitoring.

DESCRIPTION OF WORK:

o Provide subsurface geophyaical logging servicea and contract administration
o Provide subsurfaca borahole depth measurement systems and deviation surveys
o Provide subsurface borehole video inspection asrvices

o Provide subsurface geophysica inatrumentation developmen and aurvey sarvices
-*So?xc‘zwbdu..hwu‘ : n E—«’D,v‘rﬁ"

Participant agraesa to parform/tasks @nd activities a described in s édlnate FY97 summary accounts.

In FY 1997, subsurface geophysical tasating will be carried out to support unsaturated zone tasting, testing of the hydrologic
propaerties of faults, and conatruction monitoring. .

Hork will be measured through performance based audits and surveillances.

Summary Account Title

_oz.zaq/q-a———’ﬁg/"',)//m

g:;g;ggg geophyalﬁalibogging in the Exploratory Studies Fac . )
SF Geophysical Loggin
TR3B3GA3 ESF Geophysical Logging . TRBBIECAI LSF ét—-}: 471':‘“./ l"}?“"? anof. ﬂf(o// eTien
' ' ' DELIVERABLES 7
Dealiv ID Deacription/Completion Criteria Due Datse
Approvals
Ma vvq Q \“'-w! s 01[6.}{‘52 W & lR,. h. Ul e 8-13-N
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participant M&O : : Yucca Mountain Sit. Jharacterization Project

Database - PACSYMP Planning and Control System (PACS) Paga - 1
Prepared - 27-MAY-97:13:16:22 Participant Planning Sheet (PSA03) Inc. Dollars in Thousanda (Eac.)
P&S Account - 1.2,3.14.2 MeO Basaline Start = 0l-oct-1995

P&S Account Title - First ESF Thermal Test

Baseline Finish <~ 01~-jul-2002

PWBS Element Number - 1.2.3.14.2

PWRS Element Title - Firat ESF Thermal Test

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Futurd Complete

Annual Budget M99 8333 M3y,  Mus K O o . o 0 0 0 ) 3m
Statement of Work 8RY d-)/o-:(*.‘ Aanlt TS

- 67 /63/¢
All quality affecting work included within this scope shall be identified and controlled in accordance with approved implemeﬁcan
procadures identified on the current OCRWM-accepted Requirements Traceability Network Matrix.
R o [/

Statement of Work:

Parform the tasks and activities neceaaarﬁ to davelop, plan, design, conduct, maintain, and analyze and document éi) results of
the ESF thermal test compriasing of the singla heatear test)and- the drift scale test, A..g/?‘A‘, -“"‘0”0/5 S /& A“:?:’ '/'C_}Tn

Participant agreea to perform tasks and activities as described in subordinate FY97 asummary accounta. These activities
include:

For tha aingle heater test, perform the following in FY97:
* Conduct the aingle heater test through the heating phase and part of the cooling phase
* Parform ;nalyses to forecast the rasults of the single heater test

* Analyze the rasults of the aingle heater test

* Prapare the Single Heater Teat Progress Report

For the drift scale test, perform tha following in FY97:

* Procure goods and servicea needed for the ESF thermal test

* Characterize the thermal test facility and prepare the report, "Characterization of Thermal Test Facility"

* Parform pra~tast analyses of the drift scale teat to finalize tha test desi

and forecast results d d
report, "Drift Scalea Taat Dasign and Forecast Results” m an ocument. same into the

* Install the heaters, the instruments and other equipment and componenta for the drift scale taest and initiate the heating
phase of the drift acale test

Participant agreas to perform tasks and activities as described in
subordinate FY97 Summary Accounts,

All level 3 delivarablas will be accepted in accordance with DOE proceduras for acceptance review, unless otherwisa noted,
Summary Account Title

TR3IE2CO ryY1995 carryovar .

TRIL2EAL Procure and Install Inatrumentation, Heaters, and

TRIB2EA3K Procure the Heaters, Instruments and Other Equipme

TR3IE2EB1 Prepare Test Design

TR3E2EB2 Prepare the Operating Plan for the First Explorato

TR3IB2ER3 Characterize the Exploratory Studies Facility Thér

(‘I? 2 oA S e . -~ . ’ 7’ d - - a— . - . 4“'* Ao , i
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TR3E2 First ESF Thermal Test (continued)
Summary Account Title -
TR3E2EB4K Install Heater ¢ Instrmnt & Initiate Shakedown Tst
TR3E2EBSK Characterize Driftacale Test Area
TR3E2FB1 Perform Pre-Test Analysis § Forecast Results
TR3E2FB13 Procure Instrmts & Serv for In-Situ Thermal Tests .
TR3E2FB2 Conduct Single Heater Test Heating Phase
TR3E2FB23 Finalize Drift Scale Tat Dsgn, Perform Preteat An
TR3E2FB3 Conduct Single Heater Test Cooling Phase
TR3E2FB33 Characterize Drift Scale Tat Area & Prep Rpt
TRIE2FBA Prepare Single Heatar Teat Statua Report
TR3E2FB43 Inatall Drift Scale Taat Heaters, Instrmts ¢ Other
TR3IE2GB1 Prepare Single Heater Tesat Final Report
TR3E2GB13 Prep Rpt on Drift Scale Teat As Built ¢ Early Resu
TR3E2GB2 Conduct Post-Teat Characterization of Single Heate
TR3IE2GR23 Preparea Drift Scale Test Progreas Report
TR3E2GR3 Conduct Comp. Anal, of Single Heater Test Rasults
TR3E2GR33 Procure Materials and Services for Drift Scale Tst
TR3E2GB43 Analyze Drift Scale Test Results
TR3E2GBS53 Conduct Drift Scale Test, Heating Phase
DELIVERABLES
Deliv ID Deacription/Completion Criteria Due Date
SP23RM3 Status Report on Single Heater Teat 29-aug-1997

Criteria - )

This deliverable shall include all information identified herein unless apecifically exempted in writing
by the COR at least €0 days before the schedulad due date (30 daya in special cases agreed to by the COR}.

This milestona will be met upon tha submiassion of the Single Heater Test Status Report describing the
progreasion of the test since the heating phase atarted in Auqust, 1996, documenting the as built test and
the test results to date and the analyses and interpretations thereof.

This report will document the results of an integrated analysis of the results of the heating phase and
early cooling phase of the aingle heater teat started on August 26, 1996. Measurements made by various
ssnsors, instruments and methods will be .presented at selected time staps and compared with corresponding
predicted results. Synergiatic interpretive analysas of the observed dat leading to infarences, if any,
about heat-related procesases such as heat transafer mechanism, dry-out and condesation zona formation will
be raported. Interxpretations in terma of coupled T-H-M-C processes will be davelopad and comparad with a

pre~tes predictiona. Based on these analysas admustments to the test and modificationa / refinements to
the conceptual models may be recomended,

Rock mass thermal expansion derived from thermal and mechanical measurements and rock mass deformation
modulus at elevated temparature as directly measured will be reportad. Results of ERT measurements and
neutron logging will be analysed and prasented. Resulta of the sensors and instruments in the hydrology

holes and the chemiatry holes will ba analysed and presentad. Effectiveness of ground penetrating radar
as a means of measuring moisture content will be evaluated and reported on. )

Resulta of mapping by infrared tharmal imaging will be analysed and presented. Rasults of measurements by

ground penetrating radar will be evaluated and documented. An evaluation of the performance of the various
measuring systems will be presented. '
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TR3E2

First ESF Thermal Test (continued)

DELIVERABLES

Deliv ID

Description/Completion Criteria

Due Date

SP3305M3

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
usad and cited in the report shall be appropriately noted Stratigraphic nomenclature used shall be
consistant with the Reference Information Base saction 1,12 (a): Stratigraphy-Geologic Lithologice .
Stratigraphy. Within the report’s Rafarence Saction, references to data used in the report shall include
record Accession Numbers or Data Tracking Mumbers 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, if appropriate for incorporation into the GENISES in accordance with
YAP-SIII.3Q., Verification of tachnical 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 Tachnical Data Tracking system, and 2) a copy of the transmittal letter attached to the
technical data transmittal to the GENISES Adminiatrator, This deliverable shall be processed in
accordance with YAP-5.1Q :

Drift Scale Taest Design and Forecast Results

Criteria -

This deliverable shall include all information identified herein unlass specifically exempted in writing
by the COR at least 60 days before the scheduled due date (30 days in spacial cases agread to by the COR).
This deliverable shall include all information identified herein unlaas specifically exempted in writing
by the COR at least 60 days bafore the scheduled due date (30 days in special cases agreead to by the COR).
Thia milestone will be met upon submission of the Drift Scale Teat Daaign and Forecaat Rasults report
which will update and finalise the driftacale tast deaign in the FY96 Teat Design report giving detailed
dascription of the test confiquration including number, typea, dimensions and spatial locations of the
heatera, the planned rate of application of heat, the predicted movement of the thermal pulse and
development of the isotherms, the number, types and spatial locations of the measuring instruments, the
frequency of measurements, the predictad observations and thea analyses supportring these predictions.
Test results predicted based on saveral conceptual models other than the "design basis model® will be
documented and the criteria for evaluating the various conceptual modals via comprehensive synergiatic
analysis of the various predicted results and the observed results will be discussad, The desired
duration of the heating and cooling periods and the reasons thereof will be reported. Criteria for
deciding whether heating of adequate duration has been conducted will be listed. Conditions and
obsatvations that will necessiate adjustments to the test will be described. This delivarable shall be
prepared in accordance with OCRWM approved quality assurance procedures implementing requirements of the
Quality Assurance Raquirements 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 citad in the report shall
be appropriately notad., Stratigraphic¢ nomenclature used shall b consistent with the Refarence
Information Base aection 1.12 (a): Stratigraphy-Geologic Lithologic Stratigraphy. HWithin the report’s
Reference Section, raferences to data used in the report shall include record Accesajon Numbers or Data
Tracking Number when avallable. Technical data contained within the deliverable and not already
incorporated in the Geographic Nodal Informatio Study and Evaluation System (GENISES) shall ba submitted,
if appropriate, for incorporation into the GENISES in accordance with YAP~SIII.3Q. Varification of
technical data submittal compliance shall be demonstrated by including as part of the deliverable: 1) a
copy of the Tachnical 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 tachnical data transmittal to the
GENISES Administrator. Thia deliverabla shall be processed in accordance with YAP-5.1Q.

16-4ul-1997
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TR3IE2

First ESF Thermal Test (continued)

DELIVERABLES

Deliv ID

Deacription/Completion Criteria

Due Date

Sp3306M3

SP9200M3

SP927TMA

Rpt: Ambient Character of Drift Scale Test Area

Criteria -

Thia deliverable shall include all information identified herein unless apacifically exempted in writing
by the COR at least 60 days before the scheduled due date (30 days in special cases agread to by the COR).
Thia delivarable shall include all information identified herein unlesa specifically exempted in writing
by the COR at least 60 days bafore tha scheduled due date (30 days in special cases agread to by the COR}).
Thia milestone will be mat upon submiasion of the report, “ Characterization o the Tharmal Test Facility".
The report will document the results of characterization of the thermal testing facilty befors th start
of the heating phase of the drift scale test. A aimilar FY96 report documented the results of
pre-heating characterization of the single heater test area. The FY97 report together with the FY96
report will complete the characterization of the ESF thermal testing facility. To this and the FY97
report will include those results of characterizing the single heater taest area that could not be included
in the FY96 report. The report will contain the resulta af geologic mapping and infra-red thermal
imaging. It will document the source of the video loga of the drift scale test holes, Results of
geocangineering mapping will include RQD,Q and RMR as wall as spacing, length, aperture, attitude and
coating/infilling of fractures, Results of laboratory testing will include Young’s modulus and Poisson
ratio; thermal conductivity and thermal expanaion; porosity, density, moistura content, moisture
saturation and moisture imbibatjion potantial; and quantitative mineralogic characteristics. As far as
poasible results will be presanted in accordance with the reporting guidelinea of applicable and
appropriate ASTM/ ISRM standards, if any. Results of in situ bulk permeability measurements by pneumatic
method will be praesented in the report. Results of any other characterization of the thermal tast that
may be conducted will be included in the report. This deliverable shall be prepared in accordance with
OCRWM approved quality assurance procedurss implementing requirements of the Quality Assurance
Requiremants Description, The product shall bea devaloped on the basis of the best tachnical data,
including. both Q@ and non-Q data. The Q status of data used and cited in the report shall ba appropriately
noted. Stratigraphic nomenclature used shall ba conaiatent with the Reference Information Base saction
1.12 (a): Stratigraphy-Geologic Lithologic Stratigraphy. Within the report‘’s Refarence Section,
refarences to data usad in the report shall include record Acceasion Numbera or Data Tracking Numbers when
available. Technical data contained within the deliverablea and not already incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submittaed, if appropriate for
incorporation into the GENISES in accordance with YAP-SIIX.3Q. Verification of technical data submittal
compliance shall be demonstrated by including as part of the deliverable: 1) a copy of tha Tachnical Data
Informat ion Form generated identifying the data in the Automated Technical Data Tracking aystem, and 2) a
copy of tha transmittal letter attached to the technical data transmittal to the GENISES Administrator.
Thias dellverable shall be processed in accordance with YAP-5,1Q

Ltr Rpt: Recomm Ending Date of Single Htr Test

Criteria -

Thl; milestone will be met upon submiasion of a letter to DOE/YMSCO stating that the heaters of the drift
scale test

(YAR) Rpt: Single Heater Test Status -

Critaria -

This milestone consists of complation 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 Mileatone
shall be considerad complete when (1) the Contracts Officer Reprasentative (COR) accepts the associated
deliverable .and (2) the YAR documenting COR acceptance is recaivad by Tachnical Publications Management,

04-aug-1997

23-may~-1997

29-3ep-1997
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TR3E2 Firat ESF Thermal Test (continued)
i
DELIVERABLES ’
Deliv ID Description/Completion Criteria Due Datea ’
If the named daliverable is delayed, tha deliverable due date for this YAR milastone will ba delayad a
corresponding number of days. A
SP9319M4 (YAR) Rpt: DST Dasign & Forecast Rsalts 13-aug-1997
Criteria -
Thia milestona conaists of completion of the YMP Daliverable Acceptance Review (YAR) form initiated during
procesaing of the name deliverable in accordance with YAPS5.1Q. The YAR will be completed and returned to
the TPM within 30 calendar day of receipt of the delivarable aasociated with this YAR, Thia Milestone
shall be considered complete when (1) the Contracts Officer Raprasentative (COR) accapts the asaociated
deliverabla and (2) the YAR dotumanting COR acceptance ia received by Tachnical Publications Management.
If the named deliverables is dalayed, the deliverable due date for this YAR milestone will ba delayed a
correasponding number of days.
SP9513M4 (YAR) Rpt: Amb Charact of Drift Scales Test 29-aug-1997
Criteria -
This milestone consists of completion of thea YMP Daliverable Acceptance Review (YAR) form initiated during
proceaaing of the name deliverable in accordance with YAP5.1Q. The YAR will ba completad and returned to |
the TPM within 30 calendar day of receipt of the delivarable associated with this YAR., Thia Milestone :
shall be considered complate when (1) the Contracta Officer Representative (COR) accepta the asaociated .
deliverable and (2) tha YAR documenting COR acceptanca is racaived by Technical Publicationa Management.
If the named deliverable is delayed, the deliverablea dua date for thias YAR milestone will be delayed a
corresponding number of days.
Approvals 4
Laooq p By °7l!3&3 > R.0. Naae 8-13-9
a
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QA Reviewer - print name
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Preparer - signatura

Date
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Deliverable Title: Second Single Heater Test Final Report

Deliverable ID: SP3E2DM3 .
Due Date: 01-Jun-00

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 met upon submission of
the Second Single Heater Test Final Report. The report will document the as built test, the
progression of the test with adjustments, if any, and a comprehensive interpretive analysis of the
test results including an evaluation of the various measuring systems employed. 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. Stratigraphic
nomenclature used shall be consistent with the Reference Information Base section 1.12 (a):
Stratigraphy-Geologic Lithologic Stratigraphy. Within the report's Reference Section, references
to data 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,
if appropriate 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 YAP-5.1Q.
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07/02/97 ' U.S. GEOLOGICAL SURVEY
SUMMARY OF ADDITIONAL FUNDING FOR ECRB CHANGE REQUEST

SA# ~ Summary Account Title L ... FY 1997 FY 1998 FY 1999 TOTAL
0G32211FB2 [R |Stratigraphy IR I | - -1 0 110
0G32212FB2_ R |Complete Site A@a_Geologic Map 67 51 0 118
0G32212FB5 [N |Geologic Mapping of the Enhanced Characterization Repository Block 0| 833 0 833
0G32733FB1__|N_|Predictive Geotechnical Analysis for Enhanced Characterization ] 107 160 0 267
OG3§ 123FBE_ |R__|Air Permeability Testing 0 0 29 404
0G33123FBF . |R_|Hydrologic Characterization of Surface-Based Boreholes 20 90 0 260
0G33124FB8__|R _|Percolation Flux Across Repository Horizon 88 357 0 745
0G33124FBB |R |Air-Permeability & Hydrochemistry Testing ESF 0 0 0 221
0G33124FBD |R |Moisture Monitoring in the ESF 0 185 0 335
0G33124GBA_|N_[Infiitration of Construction Water in the ESF _ 0 101 0 101
0G33126GB1_|N_|Gas Phase Movement in the Unsaturated Zone 0 0 0 279
0G33127GB2 |R |Isotopic & Hydrochemical Studies of UZ Water & Gas 0 0 0 255
0G33131FBF _[R WT Eh and Ph Measurements 0 100 0 275
0G33131FBG_|R |Perched-Water Testing and SZ Hydraulic Testing 0 0 0 334
0G36221FB3 |R |Syn. Dist. & Anal Geochron. Age Dets Potent Repos. Blk 0 441 0 961
TOTAL 282 2357 29 5498
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PLS Account Title

- Vert. and Lat. Dist. of Strat. Units in Site Area
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P&S Account No. - 1.2.3.2.2.1.1 06 BASELINE Start Date - 10/02/95

BASELINE Finish Date - 07/02/98

h |

W8S No, - 1.2.3.2.2.1.1
was Title - Vert. and Lat. Dist. of Strat. Units in Site Aren Element 1D - Q632211
Fiscal Year Distribution At
prior Y1997 Fr1998 FY1999, Fv2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 385 105 20¢ Mg 0 0 0 0 0 0 0 0 (LoDl

2/97

. Summary Account

Statement of Work: -

ALl quatity affecting work Included within this scope shatl be identified and controlied in accordance with approved implementing
procedures {dentified on the current OCRWM-accepted Requirements Traceability Network Matrix.

Rve 7/2/q 7

OBJECTIVE: X
Develop an adequate understanding of the three-dimensional stratigraphy in the vicinity of Yucca Mountain to support development

of a 3-0 Integrated Site Model, process modeling, design, performance assessment, and preparation of a license application,

DESCRIPTION OF WORK: .

o Using geological and geophysical methods, determine the three-dimensional stratigrephic framework for Yucca Mountain.

o Measure and correlate rock properties with in situ properties ss determined by geophysical methods,

o ldentify mineral variations that produce ohserved changes in magnetic susceptibility and remanent magnetization. Measure total
ntensity and megnetic susceptibility variation uith depth in borehole and correlate with available data. Develop empirical

relationships between depositional breeks end variations in magnetic properties.

o Collect samples from drill cores, Perform detailed petrographic studies of selected core intervals. Develop database of rock

ssmples from boreholes.

o Integrate Lithologic data for input to site and regional models.

for FY 1997, re-examine lithologic logs for existing boreholes to reconcile the stratigraphy with the new stratigraphic

nomenclature, integrate revised Lithologic logs into the effort to develop a 3-D geologic framework for Yucca Mountain, compite
revised Lithologic logs in digitat format, and prepare written documentation of the revised lithologic logs. Complete ’
w re-evaluation of key stratigraphic contects to support development of 3-D Geologic Framework model, complete and submit borehole
\ " fracture datahase, and verify Q status of pre-1991 digital borehole geophysical logs.
- insert A atlache '

ALl detiverables will be accepted in accordance with DOE procedures for acceptance review, unless otherwuise noted.

Title

0632211096
0632211¢81
0632211GAY
0632211496

22;.1 ®

Compilatfon anl Synthesis of Existing Stratigraphi
feview & Revision of Lithostratigraphy Borehole Db
Stratigraphic Support to LA & Confirmation Studies
Geophysical Investigations

Analysis of Pre 1985 Geophysical Leas

Rud_
7/2/97

M ) / 2 /q Vi DELIVERABLES

Deliv 1D Descr(ptlénlturpleﬁon criteria ' Due Date
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WBS 1.23.2.2.1.1 .
Vert. and Lat. Dist. of Strat. Units in Site Area
ATTACHMENT A

For FY 1998 and FY1999, the added scope to this summary account will provide input to the
stratigraphic reports for the SD-11 borehole planned to be drilled in FY 98 and the SD-13
borehole planned to be drilled in FY 99. Stratigraphy will be developed using core, cuttings,
borehole geophysical logs, television camera logs, and other materials as appropriate and
available. The stratigraphic data will support UZ and SZ hydrologic testings and
analysis/interpretation of test results, and be input into the 3-D geologic framework model,
which in turn provides the geologic basis for the hydrologic flow and radionuclide transport
models. This work will be done in conjunction with SA TR32211FB1, with the geologists in
both accounts providing input and review to each other.
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PAS Account Title - Structural Features within the Site Area

1.2.3.2.2.1.2

was No.
vas Title - Structural Features within the Site Area Element 10 - 9632212

Fiscal Yesr Distribution . At
Prior 43 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 future Complete
Anrwal Budget 297D 2444 258 0 0 0 0 0 0 0 0 0,318 B

Statement of Work: - M 2 / 2 /q v, %

ALl qualfty affecting work included within this scope shall be identified and controlled in sccordance with approved implementing >/¢/
procedures {dentified on the current OCRIM-sccepted Requirements Tracesbilfty Network Matrix. ? ?

OBJECTIVE:
Develop en adequate understending of the three-dimensional geologic structure in the vicinity of Yucca Mountain to support
development of a 3-D Integrated Site Model, process modeling, design, performsnce sssessment, snd preparation of a License
spplication.

DESCRIPTION OF WORK:

o Carry out structural geologic mapping of Yucca Mountain and vicinity.

o Measure and analyze fracture characteristics (density, orientations, epertures, roughness, trace length, spatial distribution,
dem;e: of comnectivity, fracture-fitling minerals) for surface exposures, at depth in boreholes, and in the Exploratory Studies
Facitity (ESF).

o Perform geologic mepping of the ESF,

o Carry out prototype photogrammetric mepping in the ESF.

o Integrate structural geologic results with efforts to develop aite and regional geologic and process models.

For FY 1997, prepare a site area geologic map, support development of the 3-D Integrated Site Model, update the fracture
synthesis report and carry out en analysis of fractures as they relate to Cl-38 findings, and carry out geologic mapping of the
gsF. InsSerd AHtocshvnent A ‘

Vua. 72/9
Atl deliverables will be accepted in accordance wit procedures for acceptance review, unless othernise noted.

Summary Account Title

0G32212¢82 Complete Site Area Geologic Mep

063221283 Fracture Studies

063221284 Geologic Mapping of the Exploratory Studies facil
06322126A3 structural Support to LA & Confirmation Studies
06322126A4 ESF Geologic Data Analysis

0632212196 Geologic Map of the Central Block of the Proposed
0632212496 Exploratory Studies Facllity Mepping (USGS)

0E€32012FBS Geelogic Mapping of tha Enhanced Clractkvt a{smw{wﬂ Block,
7/2 A7
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DELIVERABLES
Deliv 1D Description/Completion criteria Due Date
SPG22M3 Geol. Map of the Yucca Mountain-Site Area 29-Aug-97
Criteria -

This deliverable shall inctude all Information identified herein untess 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 mitestone uill be satisfied by completion of a geologic map of the Yucca Mountain Site Area. The map will be prepered at a .
1:24,000-scale and uilt cover the area from Crater Flat eest to Fortymile Wash and from the southern extent of the Claim Canyon
c:ldera south to the Busted Butte ares. .The mep will include faults, contacts of geologic formatiens end zones (es eppropriate),
lithologic descriptions, cross sections, and a map unit correlation chert. The mep mill describe the nature of structurat domains
and provide information of the dominent dip domains within each structural block.

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 0 and non-Q data, The O status of data used snd cited in the report shell be appropriately noted. Stratigraphic
nomenclature used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-Geologic Lithologic
Stratigraphy. Within the report's Reference Section, references to data used in the report shall include record Accession Numbers
or Data Tracking Nurbers when availeble. Technical data contained within the deliverable and not slready incorporated in the
Geographic Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation into the GENISES in
accordance with YAP-3111.30. Ver{fication 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 {dentifying 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 detiverable shall be processed in accordance with YAP-5.14,

SPG22HS CYAR) Geol. Map of the Yucca Mountain Site Area 29-Sep-97

Criteria - '

This milestone consists of completion of the YMP Deliverable Acceptance Review (YAR) form initiated during processing of the named
deliversble in accordance with YAP 5.10. The YAR will be completed and returned to Technical Publications Management (TPM) within
30 calendar days of receipt of the deliverable associated with this YAR. This milestone shall be comsidered complete when (1) the
Contracts Officer Representative (COR) accepts the associated deliverable and (2) the YAR documenting COR acceptance {s received
by TPR. If the named deliversble is delayed, the deliverable due date for this YAR milestone uitl be delayed a corresponding

meber of days.
SPG322M45 (YAR) Rpt: Complete Fracture Evaluation Report 29-May-97
Criteria -

This milestone consists of completion of the YMP Deliverable Acceptence Review (YAR) form initiated during processing of the named
detiverable in accordence with YAP 5.10. The YAR will be completed and returned to Technical Publications Mansgement (TPM) within
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DELIVERASLES
Deliv 1D pescription/Completion criteria Due Date

SPG32245 30 calendar days of receipt of the delivershle 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 received
by TPN. 1f the named deliversble is delayed, -the deliversble due date for this YAR milestone uill be dalayed a corresponding

mnurber of days, . .
SPG32M3 Complete Frecture Evaluation Report i 30-Apr-97
Criteria -

This deliverable shatl include all information fdentified herein untess specifically exempted in writing by the COR at least 60
days before the scheduted due date (30 days in special ceses agreed to by the COR).

This deliversble uill be satisfied by completion of a report incorporating atl availsble Q'd fracture data for esch of the
Lithostratigrephic units developed for the site area UZ hydrologic flow model within the major structural blocks defined by the
model, Report witl include data from previous and new surface studies, ESF fracture studies, and available Q'd borehole data
The report will include an assessment (comparison) of Q'd and non-Q'd borehole (borehole TV togs and core data) data, as

appropriate.

This deliverable shall be prepared in sccordance with OCRWM approved quelity assurance procedures implementing requirements of the
Qual ity Assurance Requirements Description. The product shall be developed on the basis of the best technical data, including
bath @ and non-Q data. The @ status of data used and cited in the report shall be sppropriately noted. Stratigraphic
nomenciature used shall be consistent with the Reference Information Base section 1.12 (a): Stratigrephy-Geologic Lithologic
stratigraphy. Within the report’s Reference Section, references to data used in the report shall inctude record Accession Nurbers
or Data Tracking Murbers when avaflable. Technical data contained within the deliversble and not already incorporated in the
Geographic Nodal Information Study and Evaluation System (GENISES) shall be submi{tted for incorporation inte the GENISES in
sccordance with YAP-S111.30. Verification of technical data submittal complisnce shall be demonstrated by including as part of
the deliverable: 1) a copy of the Technical Data Information Form generated {dentifying the data in the Automated Technical Data
Tracking system, and 2) a copy of the trensmittal Letter attached to the technical data trensmittal to the GENISES Administrator.
This deliverable shall be processed in sccordance with YAP-5.1q,

SPGA2AM3 Rpt Geo North/South Main Drft Sta 28¢00 to55+00 . : 28-Feb-97

criteria -
This deliverable thal_l include all information identified herein unless specificatly exempted in writing by the COR at leest 60
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DELIVERABLES
Deliv 1D Description/Completion criteris Due Date
SPG42ANTS days before the scheduled due date (30 days in special cases agreed to by the COR), .

This milestone report will consist of a compilation and summary of mapping data collected in the Exploratory Studies Facility
(ESF) from Station 28+00 through 55+00. It will ephance the map and data deliverable for the same interval presented earlier as
mi lestone 3GGFAO3M.

The report uill {ntegrate all mepping and other data, including, as eppropriate, data from the north remp report, to present a
complete description of the geology of the north/south main drift of the ESF. Meps included with the report will cover from
station 28+00 to 55400, and be presented at a scale of 1:125, These full-periphery geotechnical maps will show mapped geologic
units and subunits, fractures, feults, andother important structural features (es appropriate), the location of all semples
collected by the mapping group (or collected by Pis and/or the ESF Technical Coordination Office), and as-constructed installed
ground support and type.

The deliverable will supply fracture analysis for the north/south main drift in the form of tebulated data sets, stereo plots, and
statistical treatment of fracture information (by stratigraphic unit, or some selected Interval along the course of tunnel
excavation).

A crosa section comparing the predicted geology of the north/south main drift and as-determined structural and stratigraphic
interpretations will be presented. Predicted and actual stratigrephic, structural and other key features will be discussed in the
report. Important sampling and testing activities witl be identified and discussed, as eppropriate. A general discussion.of the
stratigraphy and structure will be provided that witl include characterization of predicted locations of known or suspected fault
features such as the Sundence and Ghost Dance faults. The report will also include a description of rock cheracteristics
associated with features that do not lend themselves well to graphical presentations contained in the report such as fault gouge
end breccia. . .

Results of the detailed line survey and appropriste graphical and tebular presentation of data will be included in the report, A
summary of photoaraphic work conducted In support of the mepping exercise uill be provided es part of the report. The .
stereophotography will be identified within the report (photo mumbers, current archive location) for future reference. The report
witl briefly describe any unususl features cbserved in the mepping, detailed line survey, photogremmetry, or sempling exercises.
Results of the RaD and Q & RMR analyses will also be provided and integrated into mep or other graphical presentations of related
data. Simple statistical treatment or qualitative assessment of the results of the subject survey will be provided.

Alcove maps (for constructed portions of Alcove 5, the thermal test facility, end Alcove 4, the north Ghost Dance Alcove), a
surmary of detailed tine survey data, stereo photographic information, tabulations and assessment of structural data from alcove
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PS Account No.

- 1.2.3.2.2.1.2 06 -Structural Features within the Site Area

DELIVERABLES

Detliv 10

Description/Completion criteria

Due Date

SPGA2AM3

SPGA2AMS

SPG4L28M3

mepping investigations, end statistical treatment of alcove fracture data witl be included In the report. Alcove borehole

information will be incorporated for enhanced assessment of the geometry of stratigraphic units end structural features, as
appropriate. .

This deliverable shall be prepared {n accordance with OCRWM sppreved quality assurance procedures implementing requirements of the
ouality Assurance Requirements Description. The product shall be developed on the basis of the best technical data, inctuding
both 0 and non-Q data. The G status of data used and cited in the report shall be sppropriately noted. Optional: Stratigraphy
used shell be consiatent with the Reference Information Base section 1.12 (a): Stratigraphy-Geologic Lithologic Stratigraphy.
Mithin the reportts Reference Section, references to data used in the report shatl include record Accession Numbers or Data
Tracking Numbers when available. Technicel data contained within the deliverable and not alreedy incorporated in the Geographic
Nodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation into the GENISES in accordance with
YAP-S111.30, Verification of technical data submittal complisnce shall be demonstrated by including as part of the detliverable:
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 trensmittal letter attached to the technical data transmittal to the GENISES Administrator. FThis deliverahle '

shall be proceased in accordance with YAP-5.1a,

(YAR) Rpt Geo N/South Main Drft Sta 28+00 to 55400

Criteria -

This milestone consists of completion of the YMP Deliverable Acceptence Review (YAR) form initiated during processing of the named
deliversble in accordance with YAP 5.10. The YAR will be completed and returned to Technical Publications Management (TPM) within
30 calendar days 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 dsliverable and (2) the YAR documenting COR acceptance is received
by TPM. fl(f’ the named deliverable is delayed, the deliverable due date for this YAR milestone will be delayed a corresponding
murber of days,

Ltr Rpt: Geo S.R. Sta 55+00 to STA £3+447

Criteria -
This deliverable shall inctude all information {dentified herein unless specifically exempted in writing by the COR at least &0
days before the scheduled due date (30 days in special cases agreed to by the COR).

28-Mar-97

28-Feb-97
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DELIVERABLES
Deliv 1D Description/Completion criteria Due Date

SPG42BM3 This milestone data submittal will consist of a compilation of meps, graphical data treatments, and data collected in the
Exploratory Studies Facility (ESF) from Station 55400 through Station 63+47.

Maps included will be presented at a scale of 1:125. These full-periphery geotechnical meps wilt show mepped geologic units and
subunits, fractures, faults, and other importsnt structural features (as sppropriate), the location of all samples collected by
the mapping group (or collected by Pls and/or the ESF Technical Coordination Office), and as-constructed instatled ground support
and type.

The deliverable uill supply first-order graphical fracture analysis in the form of tabulated data sets, stereo plots, and
statistical treatment of fracture information (by stratigrephic unit, or some selected interval along the course of tunnel
excavation) ss neceasary for illustrative purposes,

A cross section comparing the predicted geology of the south ramp through Station 63447 and as-determined structural and
stratigraphic interpretations will be presented.

Results of the detailed line survey and sppropriate graphical and tebular presentation of data witl be included In the data
submittal. Results of the ROD and QZRMR analyses will also be provided and integrated into mep or other grephical presentations of
retated data, Simple statistical treatment or qualitative assessment of the results of the subject survey will be provided.
Alcove maps (for additional constructed portions of Alcove 5, the thermal test facility, and Alcove 6, the north Ghost Dance
Alcove), line survey data, stereophotography, tabulations end assessment of structural data from alcove mapping investigations,
end statistical treatment of alcove fracture data will be included in the report. Alcove borehole infarmation will be
incorporated for enhenced assessment of the geometry of atratigraphic units end structural features, as eppropriate.

This deliversble shall be prepared in accordance with OCRWM approved quality essurance procedures implementing requirements of the
oual ity Assurance Requirements Description. The product shall be developed on the basis of the best technical data, including
both @ end non-Q data, The O status of data used and cited in the report shall be appropriately noted. Stratigraphic
nomenclature used shall be consistent with the Reference Information Base section 1.12 (a): Stratigraphy-Geologic Lithologic
Stratigraphy. Within the report's Reference Section, references to data used {n the report shall include record Accession Nurbers
or Data Tracking Murbers wvhen available. Technical data contained within the deliverable and not already incorporated in the
Geographic Nodal Information Study end Evaluation System (GENISES) shell be submitted for incorporation into the GENISES (n
accordance with YAP-SI11.3Q. 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 {dentifying the data in the Automated Techniecal Data
Tracking system, and 2) a copy of the transmittal letter attached to the technical data transmittal to the GENISES Administrator.
This deliverable shall be processed in accordance with YAP-5.10,
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Criteria -
This deliverable shall include atll information identified herein unless specifically exempted in writing by the COR at least 40
days before the scheduled due date (30 days in special cases agreed to by the COR).

Thie mitlestone report will consist of a compilation and summary of meapping data collected in the Exploratory Studies Facility
(ESF) from Station 55400 throush the end of the south ramrp,

The report will integrate all mapnping and other data, including, as sppropriate, data from the porth/south main drift report, to
present a-complete description of the geology of the south ramp of the ESF, Maps included with the report will cover from station
55+00 to the south portal, and be presented at a scale of 1:125, These full periphery maps uill show mapped geologic units and
subunits, fractures, faults, and other important structural features (as eppropriste), the location of all samples collected by
the mepping group (or collected by Pla and/or the ESF Technical Coordination Office), and as-constructed instatled ground support
and type. ’

The detiverable will supply fracture analysis for the south ramp in the form of tabulated data sets, stereo plots, snd statistical
treatment of fracture information (by stratigraphic unit, or some selected interval along the course of tunnel excavation).

A cross section compering the predicted geology of the south remp and as-determined structural and stratigrephic interpretations
will be presented. Predicted and actual stratigraphic, structural end other key features will be discussed in the report.
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DELIVERABLES
Deliv 1D Oescription/Completion criteria Due Date
SPG428M3 .
SPGL2BMS (YAR) Ltr Rpt: Geo S.R. Sta 55400 to Sta 63+47 28-Mar-97
Criteria -
This milestone comists of completion of the YMP Deliverable Acceptance Review (YAR) form initiated during processing of the named
detiverable in accordance with YAP 5.10. The YAR will be completed and returned to Technical Publications Management (TPM) within
30 calendar days of receipt of the delfverable sssociated 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 received
by 1PN, 1f the nsmed deliverable {s delayed, the deliverable due date for this YAR milestone will be delayed a corresponding
mumber of days.
SPG42CM3 Ltr Rpt: Geo of S.Ramp, Sta 55¢00 to S, Portal 30-Aug-97
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DELIVERABLES
Deliv 1D Description/Completion criteria . Due Date .

SPG4A2CM3 Importent sampling end testing ectivities will be identified and discussed, as appropriate,

Results of detailed Line survey end sppropriate graphical and tabular presentation of data will be included in the report. A
summary of photographic work conducted in support of the mepping exercise will be provided as part of the report. The
stereophotography will be identified within the report (photo numbers, current archive location) for future reference. The report
witl briefly describe sny unusual features observed in the mapping, detailed tine survey, photogrammetry, or sampling exercises,
Results of the RCD and O & RMR analyses will also be provided,

Alcove maps (for additional constructed portions of Alcove 5, the thermal test facility, and Alcove 6, the north Ghost Dence
Alcove), a summary of the detafled line survey data, stereo photographic information, tabulations end assessment of structuratl
data from alcove mapping investigations, and statistical treatment of alcove fracture data will be included in the report. Alcove
borehole information will be fncorporated for enhanced assessment of the geometry of stratigraphic units and structural features,

as sppropriate.

This deliverable shall be prepered in accordance uith OCRUM 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 @ and non-Q data. The Q atatus of data used end cited in the report shall be sppropriately noted. Stratigrephic
nomenclature used shall be consfstent with the Reference Information Base section 1.12 (a): Stratigraphy-Geologic Lithologic
Stratigraphy. Within the report®s Reference Section, referencea to data used in the report shall include record Accession Numbers
or Data Tracking Nurbers when availsable. Technical data contained within the deliverable and not atready incorporated in the
Geographic MNodal Information Study and Evaluation System (GENISES) shall be submitted for incorporation into the GENISES in
accordance with YAP-S111.3Q. Ver{fication of technical data submittal complisnce shall be demonstrated by including as pert of '
the deliverebte: 1) a copy of the Technical Deta 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 deliversble shall be processed in accordance with YAP-5.1Q.

SPGA2CHS (YAR) Ltr Rpt: Geo S. Ramp, Sta 55400 to S. Portal ' . 29-Sep-97

Criteria -

This milestone consists of completion of the YMP Deliverable Acceptance Review (YAR) form initiated during processing of the named
deliverable in accordance with YAP 5,10, The YAR will be completed and returned to Technical Publications Management (TPM) within
30 calendar days of receipt of the deliverable associated with this YAR. This milestone shall be considered complete when (1) the
Contracts Officer Representative (COR) sccepts the associated deliversble end (2) the YAR documenting COR acceptance is recefved

.
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SPGA2CMS by TPM. 1f the nemed deliversble is delayed, the deliversble due date for this YAR milestone will be delayed a corresponding .
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WBS 1.2.3.2.2.1.2 .
Structural Features Within the Site Area
ATTACHMENT A

For FY 1997 and FY1998, prepare a predictive cross-section and prepare 2 memorandum to the
USGS TPO on the 1) nature of fracturing; 2) a prediction of footwall/hanging wall deformation,
and; 3) nature of faulting to be in the geology to be encountered along the alignment of the
ECRB drift. The model for the nature of footwall deformation along the Solitario Canyon Fault
to be developed will concentrate on the area to be encountered by the ECRB drift and will help
constrain future repository design and construction efforts. The cross-section will incorporate
existing mapping with minor field checking and confirmation of the Central Block (1:6,000-

scale) map area.

For FY1998, conduct full-periphery geologic mapping and detailed line surveys in the Enhanced
Repository Block Characterization from station 0+00 to 23+00. Data from the mapping will be
fed in 2 non-QA form relatively quickly to the Project for assessment of encountered conditions.
Provide geotechnical data from as-built excavations for verification of preconstruction
predictions. Conduct mapping in associated alcoves and niches associated with the ECRB.
Prepare a report addressing the major topics of geologic setting, geologic features of engineering
and construction significance, and encountered ground conditions, and

assessing the predictive capabilities for geologic and geotechnical parameters.
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WBS 1.2.3.2.2.1.2 Structural Features Within the Site Area

ATTACHMENT B
SPG42GM3 Report on the Geology of the Cross Block Drift 30-sep-98

This deliverable shall include all information identified herein unless specifically exemipted 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 report will consist of a compilation and summary of mapping data collected in the cross block drift..
It will include data delivery for the same interval into the GENISES data base.

The report will integrate all mapping and other data, including, as appropriate, maps at a scale of 1:125, gcologic-
units and subunits, fractures, faults, and other important structural features (as appropriate), the location of all
samples collected for mineralogical or geochemical analysis and as-constructed installed ground support and type.

The deliverable will supply fracture analysis for the cross block drift in the form of tabulated data sets, stereo plots,
and statistical treatment of fracture information (by stratigraphic unit, or some selected interval along the course of
tunnel excavation).

A cross section comparing the predicted geology of the cross block drift and as-determined structural and
stratigraphic interpretations will be presented. Predicted and actual stratigraphic, structural and other key features
will be discussed in the report. Important sampling and testing activities will be identified and discussed, as
appropriate. A general discussion of the stratigraphy and structure will be provided that will include
characterization of predicted locations of known or suspected fault features. The report will also include &
description of rock characteristics associated with features that do not lend themselves well to graphical
presentations contained in the report such as fault gouge and breccia.

Results of the detailed line survey and appropriate graphical and tabular presentation of data will be included in the
report. The report will briefly describe any unusual features observed in the mapping, detailed line survey, or
sampling exercises. Results of the RQD and Q & RMR analyses will also be provided and integrated into map or
other graphical presentations of related data. Simple statistical treatment or qualitative assessment of the results of
the subject survey will be provided.

Alcove maps (for constructed portions of the various test alcoves and niches), a summary of detailed line survey
data, tabulations and assessment of structural data from alcove mapping investigations, and statistical treatment of
alcove fracture data will be included in the report. Alcove borehole information will be incorporated for enhanced
assessment of the geometry of stratigraphic units and structural features, as appropriate.

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. Optional: 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 to data 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-SIIL3Q. 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 Admmxstrator This deliverable shall be processed in accordance with
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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
O0CRWM-accepted Requirements Traceability Network Matrix.

OBJECTIVE:

Obtain in-situ measurements of the mechanical properties of rock mass

DESCRIPTION OF WORK:

Develop a predictive geotechnical memorandum 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.

Summary Account Title
0G32733FB1 Predictive Geotechnical Analysis for Enhanced Characterization

Deliv ID . Description/Complation Criteria Dua Date

CONCURRENCE _
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P&S Account No.: 1.23.2.7.3.3 0G (NEW ACCOUNT)

P&S Account Title: In-Situ Mechanical Properties

WBS No. 1.2.3.2.7.33

WBS Title: In-Situ Mechanical Properties

Baseline Start Date: 02 September 1997

Baseline Finish Date: 14 November 1997 -
PSS ID#:

All quality affecting work included within this scope shall be identified and controlled in
accordance with approved implementing procedures identified on the current 0CRWM-accepted
Requirements Traceability Network Matrix. '

OBJECTIVE:
Obtain in-situ measurements of the mechanical properties of rock mass

DESCRIPTION OF WORK: :

Develop a predictive geotechnical memorandum 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.

Budget for FY 1997 - $107K
Budget for FY 1998 - $160K
Total Budget - $267K

Summary Account  Title
0G32733FB1 Predictive Geotechnical Analysis for Enhanced Characterization
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Statement of Work: ‘ M 7/2/6) 7 M\

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

P
~

/]
Atl deliversbles will be accepted in accordance with DOE procedures for acceptance review, unless otherwise noted.

Conduct testing permesbility, moisture-retention curves and relative permeability of small and large cores to determine saturated
fluid. Conduct testing of new methodology to determine water and matric potential. Conduct testing of submersible pressure plate,
psychrometer-microwave and gss driven methods to determine moisture-retention retations. Conduct testing of submersible pressure
plate, one-step outflow; steady-state centrifuge; stesdy-state evaporation; calculation modeling; and combined moisture-retention
and relative-permeability methods to determine relative permesbility. Develop a matrix-property sampling progrem for surface based
boreholes. Determine physical and matrix-hydrologic properties by laboratory enalysis of rock samples, Conduct borehole
geophysical surveys, geohydrologic contacts, and fracture frequency, spacing, and orientation by detailed enalysis of rock
samples. Conduct statistical analysis to determine spatial varisbility of hydrologic parsmeters. Develop and test borehole
instrumentation systems, Conduct stemming, in situ instrumentation, and monitoring of boreholes. Develop end test VSP methodology.
Conduct vertical seismic profiling of boreholes. Develop and test IDAS system, Record, process, archive data. Conduct in situ
pneumatic tests, Conduct field tracer. tests to determine bulk geseous-dispersion coefficients for ambient conditions. Determine
physical and matrix hydrologic properties by laboratory analysis of rock samples, Conduct boreholes geophysical surveys. Determine
Lithology, geohydrologic contacts, and fracture frequency, spacing, and orientation by detailed anatlysis of geologic samples.
Conduct water-injection tests. Conduct stemming and in situ instrumentation and monitoring. Record, process, transmit and archive
data. Conduct hydraulic tests in SD 7; install temporsry instruments to obtain pneumatic data from SD 7; compile and report on
results,

Activities in FY 1997 include: ' )
Measurements of matrix-hydrologic properties will be performed on core semples from test holes drilled in ESF alcoves,
particularly the alcoves excavated into the Ghost Dance Fault from the Main Drift. Matrix-properties data will be used to assist
in the placement of boreholes end instrumentation for the ESF Radial Borehoies and Major Faults tests. The data also will be used
to help interpret the results of hydrochemical end air-permeability testing. Limited flow-properties determinations will be
performed on existing rock-core semples,. Emphasis will be on measuring unsaturated hydraulic conductivities using the
ultra-centrifuge and water-retention relations for samples from the vitric and zeolitic facies of nonwelded tuff hydrogeologic
unfts. These core samples will come from boreholes $0-9, SD-12, sand SD-7 as well as other selected boreholes, as spproriate.
Monitoring pneumatic pressure, temperature, snd water potential will continue in selected instrumented boreholes. Instrumentation
records and raw data collected will be submitted to the Records Processing Center.

Activities for FY 1997 and FY 1998 include:

Borehole monitoring data, specificatly, in situ pneumatic pressure, temperature, and water potential from boreholes monitored
during this period will be reduced and enalyzed. Analyses of the data will include evaluations of barometric pressure demning end




( ( ¢

participant USGS ' Yucca Mtn. Site Char. Project-Planning & Control System 01-Apr-97 to 30-Apr-97

PACS Participant Work Station (PPUS) Page - 2
Prepared - 05/30/97:11:10:50 Participent Planning Sheet (PSA03) Inc. Dollars in Thousands
P&S Account No. - 1.2.3.3.1.2.3 06 -Perc. in the Unsaturated Zone - Surf. Based Study

Statement of Vork (cont.):

tegaing with depth, temperature gradients ond stability, and water potentisl equilibration behavior with respect to the
Q’ ’él stratigrephic units and depths at which instrument guotions are located. Conduct a.nal\jsﬂ's_ 4o 'Pro\n borel
0- prediction of hydvologic conditions and hudvogeo lagic properhés fir suy .co—'mg;fv( e
9|2 7 p-1l fmd; SD-IB&ﬁ.nd Cogd#cé;OSaég\‘p\gctc‘shr 4“""“%'““ 5eS 'hi__pv\ovid‘e ‘ﬁm ce)av'c\\:i{cc;\ th\’:‘ e
, . [] [ hons o o ond.i votvlie S ¢ DD-Ilan 1%
sumary hecount "3 H18e B35, SRR 5 oy av alogycd Prediclianas - Potriie® fer bovehols

0633123¢94 Vertical Seismic Profiling: Borehole UE-25U2#16 Actwilies for VY VAQq .

L Sb-12
0633123096 Unsaturated Zone Borehole Instrumentation and Mon Conduc I oty pev rneabi “‘5 ‘\tS\'lng n bme\yo\.ﬁ S us > o
0G33123FB4 Integrated Analysis & Interpretation a sp-1} usi evi sling Surfoce- Lascd aiv
0633123F85 Matrix Properties of Hydroloaic Units - ndd LSW SO~ Lsin S \ ¥ ovehola packins
0633123F8A Unsaturated 2one Borehole Instrumentation & Monito pev wealalife e,cbu_;.ﬁ,mn&' considling o eho /
0633123788 Unsaturated 2one Borehole Instrumentation & Monito Yoy Vornd s . }- anrdl dSSOCiO:l ¢ d u\.&h ol.L
0633123r8¢C Integrated Analysis & Interpretation pochey Vv ‘c\\. ‘Y'S e%—“ jorantt) . Yo
0633123780 Matrix Properties of Hydrotogic Units i nslrumeniicn and do;\k act\{.uﬂd\.o\') Sth ms.
0633123696 Integrated Analysis and Interpretation
0633123681 Unsaturated Zone Borehole Instrumentation & Monit. m
0633123682 Integrated Analysis & Interpretation /2 ? 7
0G633123K96 Matrix Properties of Nydrotogic Units

M 3123 . emporary Inst a!;«xr_:rgaso-'l
O633\2L3FRF .__Au_‘m‘d&i ‘:2' -.;‘ c.h;mdeviydwnof Sutface-Based peLIVERABLES

\e s

ot

Deliv 10 Description/Completion criteria Due Date
SPH223M3 Main Drift Hydrology Report 14-Mar-97
Criteria -

This level 3 milestone will consist of en interpretive report describing the hydrogeology along and adjacent to the Main Orift
and South Remp of the Exploratory Studies Facility, The report will provide a synthesis end snalysis gathered from pneumatic
ronitoring, temperature monitoring, water-potential monitoring, air permesbility testing, matrix hydrologic-properties testing,
geologic and geophysical logaing, hydrochemical sempling, and testing of perched-water occurrences.in surface-based boreholes
near the Main Drift. This report contributes directly to the assessment of possible preferential pathways for fluid (liquid
snd gas) flow into and through the unsaturated zone at Yucca Mountain. . :
This detiversble shall be prepered in accordsnce with OCRWM approved qual jty essurence procedures implementing requirements of
the Quality Assurence Requirements Description. The product shall be developed on the basis of the best technical data,
including both Q and non-Q data., The O atatus of data used and cited in the report shall be appropriately noted.
Stratigrephic nomenclature cited in the deliverable shall be consistent with the Reference Information Base section 1.12 (a):
Stratigrephy-Geologic Lithologic Stratigraphy. The report shall note data used and shall include record Accession Numbers or
Data Tracking MNumbers when availeble. This deliverable shall be processed in sccordence with YAP-S.10.

SPH223IM5




¢ ¢ o

Participent USGS : - Yucca Mtn. Site Char, Project-Planmning & Control System 01-May-97 to 31-May-97
PACS Participent Work Station (PPWS) . Page - 3
Prepared - 07/02/97:07:47:31 Participant Planning Sheet (PSA03) Inc, Dollars in Thousands
P2S Account No. - 1.2.3.3.1.2.3 06 -Perc. in the Unsaturated Zone - Surf. Based Study
DELIVERABLES
Detiv 1D bescription/Completion criteria Due Date
SPH223M5 CYAR) Main Drift Hydrogeology Report 11-Apr-97
criterfa - '

This milestone consists of completion of the YMP Deliverasble Acceptance Review (YAR) form initiated during processing of the nemed
detfvershle in accordance with YAP 5.10. The YAR will be completed and returned to Technical Publications Menagement (TPM) within
30 calendar days of receipt of the deliverable sssociated 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 received
by TPM. 1f the named deliverable {s delayed, the deliverable due date for this YAR milestone will be delayed a corresponding

mmber of days.
Approvals
. Qraya 2/2 > R.O. Hagacs B-(3-9>
Preparer - print name P te ate QA Reviewer - print neme Date
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Statement of Work: M 7/2 ? 7 M
The following work shall be controlled ih accordance with approved implementing procedures identified on the current 7/2
ocRWM-accepted Requirements Tracesbility Network Matrix. ? ;

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

Mep individual fractures, joint sets end fracture networks in areas of sample collection. Conduct radial flow studies for
approximately 12 ssmples in esch of four hydrogeologic units containing fractures perpendicular to the core axis. Conduct axial
flow studies for spproximately the same nuvber as above containing fractures parallel to the axis of the core. Conduct laboratory
determination of the hydraulic properties of the rock matrix. Conduct stress-permeability tests (single- and two-phase) to
determine hydraulic properties under a range of applied stresses. Conduct tracer-injection tests to obtain breskthrough curves and
effective porosities. Conduct flow-chennelization tests to collect frecture plane geometry data. Conduct computer modeling of
fluid flow In discrete fractures. Develop formal procedures for radial and axial intact-fracture sampling to be used in the ESF
hydrologic testing program. ldentify appropriate equipment for intact fracture sempling. Collect intact fracture samples for the
{aboratory analysis of intact fractures prototype test. Determine technical procedures for preparing fracture samples for the test
epparatus including: 1) core sizing, 2) rock bolt and clemp removal, end 3) drilling techniques. Determine specific instruments
which will measure the desired variables, Design and implement a local data acquisition system (DAS) which will record the
collected data from the instrumented core, flow metering system, and the test apparatus. Determine the feasibility of conducting
stress-permesbility tests on intact fracture cores for single- and two-phase studies. Determine the feasibility of conducting
tracer injection/dispersivity tests on intact fracture cores. Determine the fessibility of conducting fracture-flow

channet ization/tortuosity tests to determine freacture plane geometry,

Conduct laboratory experiments to evaluate the epplicebility of psychrometers, tensiometers, conductivity probes and time-domain
reflectometry for characterizing the moisture state of fractured tuff, including moisture-front detection, and redistribution and
steady-state monitoring. Evaluate conductivity probes as a method for detecting tracer movement in fractures, Design and construct
a sprinkler infiltrometer capable of delivering water to the block surface at a wide range of flow rates, with the development of
the software necessary for proper operation of the infiltrometer. Estebtish a workable data acquisition system, for data
retrieval, storage end reduction. Evaluste optimel borehole orientation and spacing, and time requirements for various pheses of
the test. Excavate a single block of Topopsh Springs welded unit from the repository horizon. Conduct pre-and post-excavation
single-hole and cross-hole packer-injection tests across discrete fractures or fracture zones to determine effects of excavation.
Conduct laboratory determination of the hydraulic properties of cores taken from the matrix of the excavated block., Saturate the
block to the point of steady state flow to estimate saturated bulk rock conductivity and percolation rate, Apply successively
tower percolation rates, with concurrent measurement of aversge matric potential and hydraulic gradients, for the purpose of
calculating a composite conductivity-matric potential relationship for the block. Conduct tracer test to establish a relationship
between fluid flux and effective porosity. Characterize the rock-matrix lithology end hydrologic properties at each of the four
sites. Characterize fracture network through fracture mapping in drifts associated with the bulk-permesbility tests. Perform
single-hole packer air-injection tests, cross-hole tests and tracer tests at four sites within the ESF to asséss fluid trensport
properties, Assess applicability of discrete fracture network and/or stochastic contimam modets to predict bulk permesbility of
fractured rock. Evaluste equipment, conceptusl design and interpretation techniques prior to implementation in the ESF. Develop
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Statement of Work (cont,):

detailed testing procedures that can be followed during bulk pefmeability testing in the ESF. Assess time required to complete
each phase of testing within the ESF. Drill and core seven sets of short radial boreholes and six sets of long radial boreholes.
Conduct on-site logging and description of cores and drill cuttings and water content measurements. Conduct detailéed laboratory
examination of cores and determination of hydraulic properties. Conduct borehole television surveys and geophysical togging of
well bores. Conduct in situ steedy state and transient pressure test end interference tests, Conduct borehole instrumentation and
monitoring of temperature, atmospheric pressure, humidity and matric potential. Conduct gas sampling from radial boreholes.
Evaluate hydrogeologic unit contacts by cross hole pneumatic end hydraulic tests, Orill and core 12 vertical and 6 inclined holes
in each of the (1) upper breakout room, and (2) main test level, Conduct borehole deviation survey, television-fracture logging

" and geophysical surveys. Conduct cross hole pneumatic and hydrologic tests. Monitor stress-strain within boreholes. Develop

hydrologic and mechanical numerfcal models for the prediction of permeability changes around repository openings. Conduct borehole
geophysical surveying, Conduct cross-hole permeshility testing. Monitor stress-displacement in boreholes. Develop a combined
hydrologic-mechenical model to use in the €S Excavation Effects Test. Meamsure shaft wall seepage and install blockouts for later
{nstrumentations. Conduct seepage water sampling by container or lysimeter and pore water sampling from core by extraction.
Conduet large flow measurements by stop watch and container, flow meter, or weir, Drill and core holes into perched water zone.
Instrument boreholes with some combination of pressure trensducers, lysimeters, tensiometers and heat dissipation probes. Conduct
pump test of eny perched water zone with sufficient flow. Conduct water semple analysis. Develop lateral dry drilling metheds
needed to tap water seeps, Develop necessary plumhing to meke hydraulic head measurements and collect representative water
samples, Develop necessary instrumentation and equipment to moniter long-term changes in hydraulic head and flow rate. Determine
how hydrogeologic conditions affect flux, flow paths, and travel time in the rock which tead to the development of perched-water
zones. Determine {f these perched-water 20nes cen be identified as transient or permanent in nature. Collect gas-composition
samples, carbon-13/carbon-12 ratio semples, carbon-14 samples and water vapor samples from radial boreholes. Prepere and snalyze
samples. Collect and transport core end rubble samples, Conduct water extraction from semples end chemical and isotopic analysis,
Drill end core one borehole in the vicinity of each of two exploratory shafts and possibly a third hole in between. Run borehole
deviation survey, geophysical logs, thermal survey and video surveys. Determine Lithology, hydrolegic unit contacts, fracture
frequency spacing and orientation, and gravimetric moisture content. Collect end analyze perched water samples, Conduct gas
sampling end enalysis from selected packed-off intervals. Determine bulk pneumatic permesbilities of selected intervals by packer
nitrogen-injection tests. Conduct perched water zone flow rate measurements and aquifer tests (if feasible). Determine hydraulic
properties of major faults or fault zones encountered in the ESF. Conduct air permeability tests between boreholes across fault
zones. Conduct cross-hole water-injection tests tagged with tracer, Obtain core semples and perform various analysis on samples.
Pa;t:cigo;ezl? ESF test planning. Measure temperatures in quasi-horizontal boreholes in the ESF. Provide data to activity

8. . .1 L) . L -

Conduct laboratory determination of the hydraulic properties of the rock matrix. Conduct computer modeling of fluid flow in
discrete fractures. Design and implement a local data acaquisition system (DAS) which will record the collected data from the
instrumented core, flow metering system end the test apparatus. Conduct lesboratory and in situ experiments to evaluate the
epplicability of psychrometers, tensjometers, conductivity probes and time domain reflectometry for characterizing the moisture
state of fractured tuff, including moisture front detection, end redistribution and steady state monitoring. Conduct borehole
instrumentation and monitoring of temperature, atmospheric pressure, himidity end matric potential. Measure shaft well seepage and
fnstall blockouts for later instrumentations. Conduct seepage water sampling by container of lysimeter and pore water sempling for
core by extrection. Instrument boreholes with some combination of pressure transducers, lysimeters, tensiometers, and heat
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Statement of Work (cont.):

dissipation probes, Develop necessary fnstrumentation and equipment to monitor long term changes in hydraulic head and flow rate.
Conduct water extraction from semples and chemical and isotopic analysis. Obtain core samples and perform varfous analyses on
samples. Conduct air relative humidity, temperature, and other measurements to determine boundary conditions controlling air end
water movement with rock near the ESF.

Activities for FY 1997 include:

Conduct air-permesbility and hydrochemistry testing in boreholes cored from access drifts and alcoves excavated into the Ghost

pence fault from the Main Drift of the ESF. Testing that will be conducted in the cored borehotes will include, as appropriate,

(1) temperature end heat-flow surveys, (2) geophysicat logging, (3) pneumatic pressure monitoring, (4) gas sampling for chemical
analysis, and (5) single-hole and cross-hole air-permesbility testing. Collaborate with technical personnel from LBNL to prepare a
detailed plan, based on existing sppraved DOE Study Plana as appliceble, to conduct in aitu field tests within the ESF and to

perform associated snalyses and interpretations to estimate the present-day rate snd spatial distribution of percolation flux <
across the potential repository horizon. This testing program within the ESF is planned to be initiated in FY 1998 and to be

completed in FY 1999, Monitoring of afr pressure, temperature, end humidity will be continued at selected stations within the ESF

i order to develop a water mass balence for moisture in the ESF. Limited observations and enalyses of water loss from exposed

rock surfaces uithin the ESF will be conducted.

ESF Orift Scale Flux and Niche Study -- Pravide assistance to LBL in conducting experiments to: (1) Measure field scale
permeability of repository rock for use in the U2 site-scale model and UZ drift-scale submodel, (2) Determine the threshold of
flow into drift with finite Liquid pulse release to represent the arrival of episodic fast flow to the repository horizon, end (3)
quantify interaction and monitor fast flow paths and non-fast flow pathway zones. (See 0G33124FAN Summary Account Statement of
Work).

Phese | of Ptn Lateral Diversfon -- Evaluate the potential for lateral diversion of downward percolation water under present
conditions and possible wetter conditions in the norwelded Paintbrush Tuff (Ptn) based on messured properties and conditions of
the rocks exposed in the north ramp of the ESF and evaluation of samples, about 2 meters in length, from about 20 boreholes
drilled from the ESF (see 0G33124FBG Summary Account Statement of Work).

South Remp Hydrology -- Data will be collected to evaluate the hydrologic conditions of the south ramp of the ESF and role of
feults in controlling hydrologic behavior, especially in the norwelded Paintbrush Tuff (see 0G33124FBF Summary Account Statement
of Work),

Activities for FY 1997, 1998, and 1999 include:

Continue air-permeebility end hydrochemistry testing in boreholes cored from access drifts and alcoves excavated into the Ghost
Dence fault from the Main Drift of the ESF. Testing that will be conducted n the cored boreholes will include, as appropriate,
(1) temperature and heat-flow surveys, (2) geophysical logaing, (3) prneumatic pressure monitoring, (4) ges sampling for chemical
enalysis, and (5) single-hole end cross-hole air-permesbility testing, Conduct activities required to meet Levet 3 Milestone
$P3S00M3, “Initiate North GOF Alcove Testing,™ end Level 3 Milestone SP3507MC, "Initiate South GOF Alcove Testing." Prepare Level
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Yucea Mtn, Site Char. Project-Planning & Control System
PACS Participent Work Station (PPWS)
Participant Planning Sheet (PSA03)

01-May-97 to 31-May-97

Page - 4

Inc. Dollars in Thousands

PAS Account No.

- 1.2.3.3.1.2.4 06 -Percolation in the Unsaturated Zone - ESF Study

Suwmary Account

Statement of Work (cont.):

3 Milestone Report SP3515M3 due 09 December 1998 describing the results of alr-permesbility end hydrochemical testing conducted in

the Ghost Dence Fault test alcoves and conducted in other test alcoves and test locations within the ESF from 01 October 1996
through 30 September 1998, Air-permesbility end hydrochemistry testing initiated in other ESF test alcoves and locations in FY
1996 or later will be completed,

Support design basis modeting by perticipating in a group effort to abstract precipitation, infiltration, end percolation models

and data,

Insert: Attachment: A

Title

R

7/2/27

Alr-Permesbitity and Mydrochemistry Teating in the

063312496
0633124596 Perched Water Testing in the Exploratory Studies
0633124FAY Support EL1 Design Basia Modeling
0633124F87 Afr Permeshility & Hydrochem Testing ESF.
0633124F88 Percolation Flux across Reposftory Hor{zon
0G33124FBA Moisture Monitorning in the ESF
0633124F88 Afr-Permesbility & Hydrochem Testing ESF
0G33124F8D Moisture Monitoring in the ESF
0633124 FBF South Ramp Hydrology
0633124FBG PTn Lateratl Diversion (Phase 1)
0G33124FBH ESF Drift Scale Flux and Niche Study
0G33124GAY Support E&I Design Basia Modeling
0633124688 Percolation Flux across Reposfitory Horizon
LS ] S anjetrel0 shuclion Walkr in ESFE
2/2/2 DELIVERABLES
peliv 1D Descr%ptl&tlta?pieﬂon criteria Due Date
SP3505M3 Initiate South GOF Testing Geothermal Borehole 18-Apr-97
Criteria - . '
This milestone will be fulfilled by submission of a letter to the YMSCO documenting the start of testing in the geothermal
borehole drilled across the fault in the access drift leading to the Southern Ghost Dance Feult Alcove., The letter will state the
time and date of test initiation. The deliverable will be submitted in accordance with YAPS.1Q,
SP3SOSMS | (YAR) Initiate South GOF Tst Geothermal Borehole _ . . 16-Hay-97
Criteria -
This milestone consists of completion of the YMP Deliversble Acceptance Review (YAR) form inftiated during processing of the nemed
deliverable in accordance with YAP 5.10, The YAR will be completed and returned to Technical Publications Mansgement (TPM) within
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Participant USGS : Yucca Mtn. Site Cher. Project-Planmning & Control System 01-May-97 to 31-May-97
PACS Participent Work Station (PPVS) Page - 5
Prepared - 07/02/97:07:47:31 Participant Plenning Sheet (PSAO3) Inc, pollars in Thousands
PAS Account No. - 1.2.3.3.1.2.4 06 -percolation in the Unsaturated 2one - ESF Study
DELIVERABLES
Deliv ID Description/Completion criteria ' Due Date

SP35S0SMS 30 calendar days of receipt of the deliverable associated with this YAR. This milestone shall be considered complete when (1) the
Contracts Officer Representative (COR) accepta the associated deliverable and (2) the YAR documenting COR acceptence is received
by TPN. 1f the nemed deliverable is delayed, the deliversble due date for this YAR milestone will be delayed a corresponding

. meber of days..
SP3I500M3 Initiate North CDF Alcove Testing 16-May-97
criteria -
. This milestone will be fulfilled by submission of a letter to YMSCO documenting that testing is initiated in the first borehole in

the North Ghost Dence Feult Alcove. Testing is defined as obtaining the first temperature log in the borehole., The letter witl
state the time and date of test inftiation. The deliverable will be submitted in accordance with YAPS.1Q.

SP3S00MS | (YAR) Initiate North GOF Alcove Testing 16- Jun-97

Criteria - . .

This milestone consists of completion of the YMP Deliverable Acceptance Review (YAR) form initiated curing processing of the named
delfiversble in sccordance with YAP 5,10, The YAR will be completed and returned to Technical Publications Manegement (TPM) mithin
30 catendar days of receipt of the deliverahle associated with this YAR., This milestone shall be considered complete when (1) the
Contracts Officer Representative (COR) accepts the associsted deliversble and (2) the YAR documenting COR acceptance is recefved
by TPH, fl;a;ze named del{verable is delayed, the deliverable due date for this YAR milestone will be delayed a corresponding
murber o .

Approvals

R.D. freae g-12-97

OA Reviewer - print neme Date

Y foladbh.

QA Reviewer - Signature - -Date

Preparer - print nsme

Preparer - Signature
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WBS 1.2.33.1.24
Percolation in the Unsaturated Zone - ESF Study

ATTACHMENT A

Provide a predictive analysis of the hydrologic and physical conditions expected along the Cross
Drift and (2) sample and instrument the Cross Drift in order to collect data to evaluate and
characterize the range and variability in water status (water potential and water content) and
hydrologic properties in the Cross Drift, and then to evaluate the accuracy of the pre-excavation
predictions of hydrologic conditions and properties. The data obtained and analyses performed
will provide (1) information on the spatial distribution of the hydrologic conditions leading to the
identification of flow pathways and estimation of the spatial distribution of flux into the
repository horizon, (2) a detailed database of the spatial distribution and variability of physical
and hydrologic properties of the repository horizon, (3) possible identification and location of
fast and/or preferential flow pathways through isotopic and hydrologic analysis. This study is in
support of evaluating the attribute of the DOE Waste Containment and Isolation Strategy
concerned with the rate of water seepage into the potential repository.

Determine in situ the pneumatic properties of and gas-chemistry within and across structural
features, including the Solitario Canyon fault, within the unsaturated zone. These data, analyses,
and interpretations will be used as input to and as constraints on revisions to the site-scale
unsaturated-zone flow model that is being developed. Air-permeability and hydrochemistry
testing will be conducted in boreholes cored across the Solitario Canyon fault from an access
drift or alcove.

In collaboration with LBNL, (1) determine the moisture balance within the Cross Drift, (2)
determine the effects of TBM water use and ventilation on the water balance and water status
surrounding the Cross Drift, and (3) estimate the relationship of TBM water use with dust control
and percolation of applied water away from the tunnel. These data will provide initial and
boundary conditions for the site-scale unsaturated-zone flow model as well as large-scale in-situ
moisture flow in the rock mass near the Cross Drift in support of evaluating the attribute of the
DOE Waste Containment and Isolation Strategy concerned with the rate of water seepage into
the potential repository.

Use the downward infiltration of bromine-spiked J-13 construction water in the ESF as the basis
for a long-term tracer test for studying fracture-matrix interaction in the unsaturated zone. In
addition to containing the bromine tracer, the construction water has unique measurable isotopic
compositions that can also be used as tracers. Because of evaporation due to the ventilation
system, construction water infiltrating the rock mass below the inverts will be strongly enriched
in deuterium and oxygen-18. Consequently the isotopic composition of this water will be unique
compared with any native water in the rock mass; thus it will be easily detectable as a plume of
isotopically “heavy” water moving downward in fractures and the matrix. Because the degree of
isotopic enrichment is a direct function of the degree of evaporation (Raleigh fractionation law),
these data will also be used to constrain the construction water budget, i.e. the isotopic
composition of the infiltrating water will indicate how much water has been lost to evaporation.
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Participant USGS ' Yucca Mtn. Site Char, Project-Plamning & Control System 01-May-97 to 31-May-97
PACS Participant Work Station (PPWS) Page - 1
Prepared - 07/02/97:11:52:49 Participant Planning Sheet (PSAO3) Inc. Dollars in Thousands
PRS Account No. - 1.2.3.3.1.2.6 06 BASELINE Start Date - 10702795
BASELINE Finish Date - 09/30/96
P&S Account Title - Gaseous-Phase Movement in the Unsaturated 2one
was No. - 1.2.3.3.1.2.6
VS Title - Gaseous-Phase Movement in the Unsaturated Zone : Element 1D - 0633126
Fiscal Year Distribution At
, Prior FY199% FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 £Y2004 FY2005 future Complete
Anrual Budget 0 150 o osqf 2K 0 0 0 0 0 0 0 yaqisd
Statement of Work: ‘ WJ@, 7/ qQ > %
The following work shatl be controlled in sccordsnce with approved implementing procedures identified on the current %
OCRWM-accepted Requirements Traceability Network Matrix. /9 >

Measure air circulation in open boreholes using snemometers and propeller enemometers, temperature probes and relatively humidity
probes, Determine contribution to flow by periodic logging to assess depth profiles of air-flow velocities, temperature and
rock-gas composition. Conduct flow interferences tests between wellbores. Conduct gas tracer tests: divergent flow,
divergent-convergent flow and convergent flow. Develop ges-phase model by 3-D finite djfference numerical method.’

QARD epplies to this effort.

Participent agrees to perform tasks and activities as described in subordinate FY96 Summary Accounts.
£y 1949 Aclivihes:

2 Install a Seamust iner 11 borel SD-\! and SD-13 llow Monitwing of uz presgure vesponse
.'mmnrv? 7 Title -Ap da.u"\ aa'lom\ﬂcnc\r\ane \eoElﬁ»““_s will al owD I-ﬁjetaor‘%onsha(nigand‘ undars nhd.(ng ef

as$ phase civeuleion & WMoeuniain.
0633126896 Ges circaatlon end Pneumatic Path\«:ys P Qpeca umnn

0633130 68) %ﬂm& Moveyvard MtuUinsatuvoled DELIVERABLES .

pelfiv 1D Description/Completion criteria Due Date

36GP60SH Synthsis Gas Phase Circultion in the ESF 28-Aug-96
Criteria - '

This Level 3 milestone will consist of a synthesis report describing the results and interpretation of all data and
observations, tests, and samples for all gas-phase tracer tests, shut-in tests, flow surveys and monitoring, and gas sempling
performed in the vicinity of the Exploratory Studies Facility collected end analyzed through July 1996, This report witl
describe the ambient conditions of ges phase circulation prior to Exploratery Studies Facility excavation, along with any
{dentifiable chenges that occur as a result of excavation of the Exploratory Studies Facility. This report will provide
information critical to the understanding of how fluids move through the unsaturated zone, time of travel of gases moving
through the unsaturated zone, how Exploratory Studies Facility excavation may effect fluid movement. Level 4 mitestone
3GUSE00M, due 28 June 1996, will provide information for this deliverable. It will describe the resutts and {nterpretation of
all observations, tests, and samples for each occurrence of perched water or moist rock zones in the Exploratory Studies
Fecility or in any boreholes drilled in the vicinity of the Exploratory Studies Facility. Water chemistry and hydrautlic
characteristics of the perched reservoir or moist rock zone will be described. Also included if possible, will be projections of
‘where perched water may occur in or beneath the Main Drift and South Remp of the Exploratory Studies Facility. ‘This milestone
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participant USGS : Yucca Mtn. Site Cher. Project-Plenmning & Control System 01-May-97 to 31-May-97
PACS Participant Work Station (PPWS) page - 2
Prepared - 07/02/97:11:52:49 Participant Planning Sheet (PSA03) Inc, Dollars in Thousands
PLS Account No, - 1.2.3.3.1.2.6 06 ~Gaseous-Phase Movement in the Unsaturated Zone
DELIVERABLES
Deliv 1D Description/Completion criteria Due Date

36GPE0SM will provide information critical to the understanding of the hydrogeologic conditions ceusing the accumulation of perched
water, whether perched water is a transient or permenent feature; and the implication of a perched reservoir on flux, flow
paths, and travel time. The stratigrephy used in the report will be consistent with the Reference Information Base Section

. 1.12(a), “Stratigraphy: Geologic/Litholeogic Stratigraphy® and the Three Dimensional Model (YW85) of September, 1995. The use
of G and non-Q data in the deliverable will be cleerly fdentified. Record accession nurbers and Automated Technical Data
Tracking mmbers will be included, as appropriate, for all data used and/or cited in the delivereble. The deliverable will be
submitted to YMSCO in eccordsnce with YAP 5.1Q.

Approvals

thepi . Qe 13 7[’5[27
Preparer - print name at
'Mm_am&?____

> Lo ftBse B-(3-77

OA Reviewer - Zint name Date

QA Reviewer - Signature Date

Preparer - Signature
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Participant USGS : : Yucca Mtn. Site Char. Project-Planning & Control System 01-May-97 to 31-May-97
PACS Participant Work Statfon (PPWS) ’ page - 1
Prepared - 07/02/97:07:47:31 Participant Plamning Sheet (PSAO3) Inc, Dollars in Thousands
PAS Account No. - 1.2.3.3.1.2.7 06 : : BASELINE Start Date - 10/02/95
BASELINE Finish Date - 09/30/97
PAS Account Title - Unsaturated Zone Hydrochemistry
WBS No. - 1.2.3.3.1.2.7
vBS Title - Unsaturated Zone Hydrochemistry Element 1D " - 0633127
Fiscal Year Distribution At
. Prior FY1997 FY1998 FY1999, FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 550 260 0 ass4 0 0 0 0 0 0 0 0 1n6 P

Statement of Work: M 9/2 9 7

The foliowing work shall be controlled fn accordince with approved implementing procedures identified on the current
OCRWM-accepted Requirements Tracesbility Network Matrix.

ALl deliverables will be sccepted in accordsnce with DOE procedures for acceptance review, unless otherwise noted.

Collect gas semples for gas composition, carbon-13/carbon-12 ratios, carbon-14 and water vepor analyses. Prepare end snalyze
samples. Collect, preserve and transport core semples. Conduct extraction of water samples from core by trisxial and uniaxial
compression, high apeed centrifuge, vacuun distillation and immiscible displacement, Conduct enalyses and age dating of water
samples. Interpret date end write-up reports.

Activities for FY 1997 include:

. Pore water will be extracted from core semples from surface boreholes ($D-7, SD-9, SD-12, end NRG-7a) end boreholes drilled in ESF
alcoves, particularly those excavated into the Ghost Dance Fault from the ESF Main Drift and drift scale test area, Pore-water
extraction will be performed by one-dimensional compression or vacuum distillation. Water semples will be analyzed for cations,
anfons, stable {sotopes, tritium, end carbon-14, Results of chemical enalyses of pore water obtained from ESF core samples will
be compiled and a data package will be prepared and submitted to the Records Processing Center.

A memorandum will be prepared end submitted to the USGS TPO documenting results and submittal of the data snalyses to the 108. A
comperison of existing UZ hydrochemical data and data collected during the heating phase of the Single-Element ueater test will be

— Trsert Minchmant A M 7/ 2/9' 7

Summary Account - Title

0633127896 Unsturated-Zone Hydrochemistry
0G33127F8A U2 Hydrochemistry
0633127588 UZ Wydrochemistry

Lo

/%7

| OGFXTEB R Tsobp:c. and Tfmchmcm ST UT py verantes

Deliv 1D Deserlptlonltoupleﬁon criteria

Due Date

SPHIIAM3 | Insert Attachment ®

Rua 7/2 /57
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WBS 1.2.3.3.1.2.7
Unsaturated Zone Hydrochemistry
ATTACHMENT A

Pore water from nonwelded core will be obtained by uniaxial compression and analyzed for
major dissolved ions, stable and radiogenic isotopes, tritium and C-14.ages. Pore water from
densely welded units will be extracted by vapor distillation for tritium, C-14 of extracted carbon
dioxide gas, and stable isotope (D/H and O-18/0-16) analyses. Radiogenic isotope analyses (Sr
and U) will be obtained on densely welded units by leaching of pore water salts using high-purity
deionized water. The principal objectives of this analytical work are to further overall
understanding of percolation through the unsaturated zone including its spatiotemporal
variability, percolation flux at the repository horizon, quantify travel time, and elucidate the

- relationship between fracture and matrix flow. These data contribute importantly to the UZ flow

model to be used in the TSPA-LA. Core obtained in the drilling of ECRB bore holes SD-11 and
SD-13 will provide improved sampling for these key measurements, and the results will greatly
enhance the existing data base of information on UZ pore water ages, compositions, and nature
of flow.
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WBS 1.2.3.3.1.2.7 Unsaturated Zone Hydrochemistry
ATTACHMENT B

SPH37AM3 Report: Unsaturated Zone Pore Waters 15-sep-99

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 level 3 milestone report will consist of a detailed technical report that will synthesize previously reported and
new data on pore waters in the unsaturated zone. the report will be comprehensive and will supersede all previous
level 4 reports on the subject. It will include a detailed interpretive section describing the key implications of the
data sets with regard to flux to the repository horizon and from the repository horizon to the water table, flow
velocity and its spatial variation, and interaction of matrix and fracture water.

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. Stratigraphic nomenclature cited in the deliverable shall be consistent with the
Reference Information Base section 1.12 (2): Stratigraphy-Geologic Lithologic Stratigraphy. The report shall note
data used and shall include record Accession Numbers or Data Tracking Numbers when available. This deliverable
shall be processed in accordance with YAP-5.1Q. 7 s debrvecedtl Lo u—-»-/b(;E twhaer A ca
,(I-//,(' il e T AdAenre,
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Participant USGS : Yucca Mtn. Site Char. Project-Plamning & Control System 01-May-97 to 31-May-97
PACS Participent Work Station (PPWS) Page -~ 2
Prepared « 07/02/97:07:47:31 participent Planning Sheet (PSAO3) . Inc. Dollars in Thousands

PLS Account No.

- 1.2.3.3.1.3.1 06 -Site Saturated 2one Ground-Water Flow System

R

Zéz 97 - \
- Account

Statement of Work (cont.):

tracer test data obtained through 14 March 1997 at the C-Hole complex.

Prepare letter report on results of hydraulic and conservative tracer tests performed at the C-Hole complex through May 1997. Get
tetter report reviewed and submit to Department of Energy.

Conduct manual water-level measurements {n approximately 22 boreholes on a quarterly busii using either calibrated steel tapes or
calibrated borehole logging équipment. Calibrate measuring equipment currently in use on en annual basis. 1f resources permit
and data appear to be useful, conduct more frequent meassurements in boreholes recently purped or near boreholes being pumped,

Compfle data collected in ealendsr yesr 1996, review data, end submit to Records Procesaing Center.
Comlete report on data collected during calendar year 1995. Submit report to USGS Director and Department of Energy.
Activities for FY 1997 end FY 1998 include:

Conduct menual water-level measurements in approximately 22 boreholes on a quarterly basis using either catibrated steel tapes or
catibrated borehote Logaing equipment. Calibrate measuring equipment currently {n use on an annual basis, If resources permit
and data appear to be useful, conduct more frequent messurements in boreholes recently pumped or near boreholes being pumped.

C-Wells Hydrology and Tracer Tests -- Conduct fleld experiments at C-Hole complex to obtain hydraulic and transport properties to
support dev:lom;nt. calibration and testing of the site-scale S2 flow and trensport models (see 0G33131FBB Summary Account
Statement of Work).

WT Eh end Ph Measurements -- Existing water chemistry data will be evaluated and used to previde input to hydrochemical flow-path
modals, The USGS will assist the M20 in obtaining new water samples from WT-17 for geochemical analyses (see 0G33131FBF Summary
Account Statement of Work). :

Compile data collected in calendar year 199:1. review data, and submit to Records Processing Center.

Complete report on data collected during calendar year 1996. Submit report to USGS Director and the Depertment of Energy.
AcHutties for FY1998 and FY1999 Wcludn

"?ﬁ'lt Atrachmant . ‘ ‘ '

0633131496
0633131F95
0G33131FBA
0633131FED
0633131F8C
0633131F80
0633131F8F

Conduct Hydraulic/Tracer Tests, C-Wells

Site Potentiometric Levels Monitoring

C-Well Complex Hydraulic & Conservative Tracer Te

C-vlell Complex Bydraulic & Tracer Test

Water-Level Monitoring :

Water-Level Monitoring

NT Eh & Ph Measurements -
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Statement of Work (cont.):

0633131696 puming and Testing Existing Monitoring Wells
0G33131GA3 Plenning for STC S2 Confirmation Studies
0633131681 Water-Level Monfitoring
063313198 Enhanced C-Wells Hydraulic and Conservative Tracer
) DELIVERABLES -
Oeliv ID | Description/Completion criteria Due Date
sP23PM3 Results of Hydraulic & Tracer Tests C-Hole c«ipl 01-Aug-97
Criteria - '

This deliverable shatl include all information fdentified herein unless specifically exempted fn writing by the COR at lenst 60
days before the scheduled due date (30 dsys in special cases agreed to by the COR).

this report will present the results of Saturated-Zone (S2) hydraulic and tracer tests conducted by the USGS at the C-Holes
complex through 31 May 1997. The report will describe the tests that were conducted in the Lower Bullfrog interval, present the
results of the tests, describe the analyses performed on the test data, and interpret the test data and analyses with respect to
the determination of hydraulic and transport properties and parsmeters, including explicit discussion and evaluation of the
uncertainties associated with the data and analyses, The data, enalyses, and interpretations presented in this deliverable will be
used, as sppropriate, to continue development, refinement, and testing of the site-scale SZ ground-water flow model.

This detiverable shall be prepared in sccordance with OCRWM approved quality assurence procedures implementing requirements 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 O status of data used end cited in the report shall be appropriately noted. Stratigraphic
nomenclature cited in the deliverable shall be consistent with the Reference Information Base section 1.12 (a):
Stratigraphy-Geologic Lithologic Stratigraphy. The report shall note data used and shall include record Accession Numbers or Data
Tracking Numbers when available, This deliverable shatl be processed in accordance with YAP-5.10.

This detiverable is complete when the report is delivered to DOE and logged into the TPM database,

SP23PMS _(YAR) Results Hydr & Tracer Tests C-Hole Compt . , ' 29-Aug-97

Criteria -

This milestone consists of completion of the YMP Deliverable Acceptance Review (YAR) form initiated during processing of the named
deliversble in accordance with YAP 5.10. The YAR will be completed and returned to Technical Publications Manegement (TPM) within
30 calendar days of receipt of the deliverable massociated with this YAR, Thia milestone shall be considered complete when (1) the
Contrects Officer Representative (COR) accepts the associated deliversble and (2) the YAR documenting COR acceptance is recefved
by TPM. fl‘fmthe named deliversble is delayed, the deliverable due date for this YAR milestone will be delayed a corresponding
muber o ys. .
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WBS 1.2.33.1.3.1 7/ /
Site Saturated Zone Ground-Water Flow System

ATTACHMENT A

In FY 1998 and FY 1999, water samples from saturated zones (perched and regional) in SD11
and SD13 will be collected systematically for major and minor dissolved ion and isotopic
analyses, and initial analyses will be conducted for selected dissolved materials. Objectives are
(1) to determine whether the first saturated zone encountered is perched or part of the regional
saturated system, (2) to elucidate the age and origin of the water if perched, (3) to determine the
residence time of water in the saturated zone, (4) to determine the degree of mixing (isotopic and
chemical uniformity) of the upper part of the saturated zone, (5) to detect any potential recharge
in the uppermost part of the saturated zone, and (6) to detect potential trace element plumes that
may emanate from up gradient mineralized zones in the caldera rocks north of Yucca Mountain
(such a plume could be used to determine effective dispersion in SZ beneath the repository

block).

For 1999, support pre-construction, during and post-construction saturated-zone hydrologic
monitoring and testing of boreholes USW SD-11 and USW SD-13 (FY99). Activities connected
with this study include conducting necessary borehole hydraulic tests to determine the
hydrologic properties of the saturated zone, determining borehole formation properties,
collecting and analyzing fluid samples, and providing interpretation of test results. Prepare
associated data reports and interpretive reports on the results of borehole hydraulic testing.
Conduct perched-water testing in boreholeUSW SD-13. Work will consist of monitoring the
borehole during construction for the occurrence of perched water and conducting the necessary
borehole hydraulic tests to determine the nature of any perched water encountered in the
borehole. :
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Participant USGS ' " Yucca Mtn. Site Char. Project-Planmning & Control System 01-May-97 to 31-May-97
PACS Participant Work Station (PPUS) Page - 1|
Prepared - 07/02/97:07:47:31 Participant Planning Sheet (PSAQ3) Inc. Dollars in Thousands
PLS Account No. - 1.2.3.6.2.2.1 0G BASELINE Start Date - 10/02/95
BASELINE Finish Date - 09/30/99
PLS Account Title - Quaternary Regional Hydrology .
W8S No. - 1.2.3.6.2.2.1
was Title - Quaternary Regional Hydrolegy Element 1D . - 0636221
Fiscal Yeor Distribution At
. Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 1105 1151 2631303 5007020 O 0 0 o . 0 0 0 0 ,150g318

Statement of Work: M ) 2/6 7 — /

ALl quality affecting work fncluded within this scope shall be identified end controlled in accordance with approved implementing >/>
procedures identified on the current OCRWM-accepted Requirements Tracesbility Network Matrix. /7 ?

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

Conduct mepping, end stratigraphic analyses supported by trenching alluvial deposits, where necessary, in channels north and
south of Coyote Vash and throughout the vicinity of the NTS. Evaluate erosion scars, stone stripes, and other debris deposits in
regard to their formative geomorphic processes, Conduct field and photo-reconnoitering in areas of concern to select best
technicques for dating surfaces. Conduct dating of alluvial surfaces and unconsol idated stream-channel deposits. Evaluate evidence
of paleo-flooding for comparison with magnitudes and frequencies of historical floods. Characterize unsaturated zone
hydrochemistry from chemical and isotopic water analyses to determine climatic conditions of past recharge and flow paths.
Estimate infiltration and percolation rates, residence end travel times from {sotopic data of tritium, carbon-14 and chlorine-36.
Analyze snd verify LANDSAT multispectral and thematic scenners, high and low altitude serial photography, low altitude thermal
acanner and side looking airborne radsr. Determine location of discharge deposits, distribution of geomorphic/geologic deposits,
distribution of vegetation types end communities and location of hydrologically favorshle features e.g. fracture 2ones, playas and
fans. Estimate character of ground-water discharge through snalysis of samples obhtained by core drilling, hand augering, or
outcrop sampling and through geophysical logging. Conduct geochemical analysis and thermal measurements of modern discharge
waters. Conduct paleontological enalysis of sediments in modern and past discharge aress. Conduct paleontological evaluation of
ostracode ecology plus chemical and isotopic snalysis of ostracode valves, Estimate past potentiometric levels by evaluation of
carbonate caverns and spring deposits as well as cores. Determine present potentiometric head and boundaries of sub-basin from EM
ground surveys, Conduct meteorological monitoring at analog recharge sites. Conduct chemical and {sotopic measurement of
precipitation at sites. Characterize vegetative cover for remote-sensing techniques. Conduct stresm gauging measurements for the
development of a water budget. Compare modern pack rat midden and plant assemblages with similar macrofossil data at NTS site.
Estimate recharge by chloride-ion mass-balance model, Estimate recherge by precipitation-runoff modeling. Measure unsaturated zone
chemistry and hydrologic characteristics. Develop and test unsaturated zone mass-balance model. Conduct meteorotogical monitoring
at arid zone geochemical site. Conduct hydrologic monitoring at arid 20ne geochemistry site. Characterize soil at arid zone
geochemistry site, Conduct sofil dating at arid zone geochemistry site. Develop and verify climate/soil transport model. Conduct
fietd investigations involving sampling, trenching, mepping, engle end vertical drilling, and coring to determine vertical extant
and characteristics in Trench 14. Conduct mineralogical test and analyses to place timits on conditions for deposition of
vein-like deposits in vicinity of Yucca Mountain and to provide basis of comparison to other vein deposits of known origin.
Conduct geochemical tests in support of mineralogical studies consisting of major, minor and trace element compositional analysis.
Conduct fluid inclusion studies to determine temperature of formation and chemical composition of fluid. Determine geochronology
by isotopic ege dating. Conduct tracer and stable {sotope investigations to place constraints on the orfgin of the deposits,
Interpret temperature and water chemistry from microfossil assemblages. Develop 3-D numerical model of hydrologic systems to test
conceptual models of past flow in vicinity of Trench 14.

Activities fn FY 1997 and Fy 1998 will include:
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Statement of Work (cont.):

Completion of field investigations at paleo-discharge sites near Yucca Mountain (southern Crater Flat, Amargoss Desert, and
. Fortymile Wash fen toe) to identify and document stratigraphic sections that provide a framework of time-dependent depositional
variations.

. Perform uranium-series disequilibrium dating, thermoluminescence dating, and radiocarbon dating on materials deposited from
hydrogenic, eolian, and biogenic materials to establish a defensible chronology for this stratigraphic fremework.

Perform stable {sotope snalyses (carbof; and oxygen) and radiogenic isotope analyses (strontium and uranium) from hydrogenic
materials to establish origins of the ground waters and l{ikely physical parameters.

Collect and snalyze samples of saturited-rone groundwater from wells upgradient from discharge sites in Crater Flat. These will
include resampling well VH-2 and wells in the upper reaches of Crater flat (GEXA wells) for more comprehensive {sotopic and
dissolved ion geochemistry. The water compositions will be speciated to determine if existing ground-water compositions are
consistent with the types of deposits at the discharge sites.

Develop estimates of past percolation flux temporally and spatially distributed end will include the construction of scenarfos
describing the nature of the percolation with respect to variable climate input at the surface. Demonstration of a buffered or
sluggish reponse to chenging surficial conditions would be considered a very positive attribute of the site with regard to water
flux through the repository block. In order to evaluate the connection between mineral deposition in fractures and cavities with
surficial processes, tracer isotope (oxygen, carbon, strontium end uranium ) studies of calcite and opal will be continued in
peratlel with the isotopic dating, Establishing a credible time fremework of deposition will continue to involve high-precision
thermal {onization mass spectrometric U-series dating dating with emphesis on minimal subsample sizes to maximize age resolution.
The system 230Th-226Ra will be uséd to better constrain the depositional model used to fnterpret the ages, The work will also be
extended to include high-precision U-Pb dating of opal occurrences embedded throughout the calcite fracture end cavity fillings to
establish depositional rates of the calcite for input to the flux caleculations. Preliminary analyses have already demonstrated the
feasibility of dating the older opals by the U-Pb method. Samples will be collected and analyzed from the southern part of the
north-south drift and from the south ramp, Samples collected along the south remp will provide improved understanding of the
nature and rates of percolation through the Tiva Canyon Tuff and and the role of the PTn (Paintbrush Nonwelded Hydrogeologic Unit)
in controlling percolation through the Topopsh Spring Tuff. Detailed line surveys will be conducted in concert with sample
collection to provide quantitative determinations of the sbundance of catcite and opal in TSw2 as {ntersected by the ESF,

Continue geochronological and fsotope tracer studies of secondary hydrogenfc minerals in fractures end cavities in the
Exploratory Studies Facility as described in 0G36221F82 (Geochronology of Fracture-Filling Materfals from the Exploratory Studies
Fecility and Estimates of Past Water Fluxes), The principel objectives continue to be development of independent estimates of the
flux history in the repository block based upon the age distribution and sbundance of calcite and opal deposits occurring in
frectures snd cavities in the repository block as encountered in the ESF. The study will continue to meke and refine estimates of
past percolation flux and will include the construction of scenarios describing the nature of percolation response {n the rock
mass to verisble climate input at the surface. Demonstration of a buffered or sluggish reponse to changing surficial conditions
would be considered a very positive attribute of the site with regerd to water flux through the repository block. In order to
evaluate the connection between mineral deposition fractures and cavities exposed by the ESF to surficial processes, tracer
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Statement of Work (cont.):

{sotope (oxygen, carbon, strontium and urenium )studies of calcite and opal will be continued in concert with the isotopic dating
studies. Establishing s credible time framework of deposition witl continue to involve high-precision thermal ionization mass
spectrometric U-serfes and U-Pb dating with emphas{s on minimal subsempie sizes to increase age resolution. This study will
compile, synthesize, interpret existing geochronological data within the potentiat repository block including but not Limited
urenium-series, CL-356, C-14, U-Ph, and tritium methods end prepare a level 3 report on this subject.

Achvities in FY 1928 avd FY 1999 will irdlodes (|ncey+ AHrachivent- AX

Sumary Account  Title M v?/z_ 9 7
logy Using

063622196 subsurface Mineral Record of Past NHydro
0636221798 Sub-Surf Min. Records of Past Mydr. Ages/Tracer Ch
0a36221f81 Evaluation of Pateo Ground-Water Discherge
0636221F82 Geo, Fract. Fill Mater, ESF & Est Pest Uater Fluxe
0636221F83 Syn.Dist.2Anal Geochron. Age Dets Potent Repos.Blk
0636221696 Evaluation of Paleo Ground-Nater Discharge
0636221681 Paleoclimate Confirmatory Analyses
0636221x95 Dating of Fracture Coatings in ESF
DELIVERABLES LA ' .
Deliv 10 Description/Completion criteria - nsert /X“—o&\n mond 2 7/1/7 4 Due Date
Approvals

- _Reavert 110.Cra 4 %,12[37 > Rh Hanee 6rixlev
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Preparer -
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Quaternary Regional Hydrology

ATTACHMENT A

Extend ongoing ESF studies of calcite and opal fracture fillings to similar deposits exposed
along the ECRB cross drift. These low-temperature deposits are long-term records of
percolation, and the new data will contribute to a better understanding and improved estimate of
the spatiotemporal distribution of flux through the repository block.

The spatiotemporal distribution and abundance of calcite and opal in the ECRB cross drift will
be predicted on the basis of data acquired from such deposits and their occurrence in the ESF.
Zonal features (lithophysal vs. nonlithophysal), structural (faults and fractures) features, and
surficial controls will be considered in developing this predictive capability. Estimates of calcite -
and opal in the ECRB will be based on 100 meter increments along the cross drift. A grading
assessment of these predictions will be prepared at the end of the fiscal year.

Perform sample collection and documentation of calcite and opal occurrences, isotopic dating to
establish depositional history (U-series, C-14, and U-Pb), isotopic characterization (O, C, Sr, U
isotopes) to establish the nature of the precipitating fiuids, and line surveys and systematic
collection of dust in a specially designed dust collector mounted on the TBM near the cutter
head to establish the spatial distribution and abundance of calcite and opal sequestered in
fractures and cavities. Sampling and analyses will be closely coordinated with the LANL
investigation of Cl-36, and USGS samples will be made available to LANL for specialized
mineralogical and geochemical studies. The numerical age and isotopic data obtained for
samples from the ECRB cross drift will be incorporated and interpreted with data obtained for
samples from the ESF and from drill core.

Conduct sampling of fracture fillings from the Solitario Canyon fault alcove and other alcoves
constructed in FY99 and complete numerical age and isotopic analyses of these samples and
samples collected in FY98 from the ECRB cross drift The work will entail sample collection
and documentation of calcite and opal occurrences, isotopic dating to establish depositional
history (U-series, C-14, and U-Pb), and isotopic characterization (O, C, Sr, U isotopes) to
establish the nature of the precipitating fluids and conditions of deposition. Sampling and
analyses will be closely coordinated with the LANL investigation of Cl-36, and USGS samples
will be made available to LANL for specialized mineralogical and geochemical studies. The
numerical age and isotopic data obtained for samples from the ECRB cross drift, including the
Solitario Canyon fault alcove, will be incorporated and interpreted with data obtained for
samples from the ESF and from drill core.



WBS 1.2.3.6.2.2.1 Quaternary Regional Hydrology
ATTACHMENT B

SPC233M3 Report: Spatiotemporal Distribution of Percolation 15-sep-99

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).

The Level 11 milestone report will consist of a detailed technical report describing the spatiotemporal distribution of
percolation through the repository block as indicated by calcite and opal fracture fillings. The report will synthesize
previously reported and new data and will interpret the results of numerical dating and isotopic studies conducted on
calcite opal and fracture fillings in the ESF and the ECRB cross drift. The report will be comprehensive and -
supersede all previous level 4 reports on this subject. The report will include a refined model of the spatiotemporal
distribution of percolation through the repository block based on these data, and the model will be evaluated in the
context of independent models of percolation derived from other data sets. In documenting the temporal
distribution of calcite and opal deposits, the report will evaluate the relationship between depositional history and
surficial climate variations to develop a predictive capability of the future variation of percolation as a function of

climate change.

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. Stratigraphic nomenclature cited in the deliverable shall be consistent with the
Reference Information Base section 1.12 (a): Stratigraphy-Geologic Lithologic Stratigraphy. The report shall note
data used and shall include record Accession Numbers or Data Tracking Numbers when available. This deliverable
shall be processed in accordance with YAP-5.1Q. Z4. > Aehinecct co anf—ézt Aiee T o
Lerpek nle The TP Adane.
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P&S Account -1.2.5.4.7 MeO Baseline Start - 01-feb-1996

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

Supporting Calcula. for Postclsre Perfor. Analyses

PWBS Element Number 1.2.5.4.7

PWBS Element Title Supporting Calcula. for Postclare Parfor. Analysas

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 [FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 183 250 19[,0 é-E-'e’ 4 0 0 o 0 0 0 0 0 2 .433‘
Statement of Work
. 5l MUl | M
The following work shall be controlled in accordance with approved implementing procedures identified on the current A 779
OCRWM~-accepted Requiremeanta Traceability Network Matrix. V4

Perform analyses of potential test interference for surface-based and underground testing, avaluations of waate isolation
implicationa of surface-based and underground testing; evaluationa of the Title II deaign, conatruction, and operation of the ESF
with respect to test interference and waste isolation; includaes participation in ESF Title II deaign reviews; provide
recommendations to ESF designers, surface-based and underground-testing with respect to construction, operation, and testing

conatraints, suggested changes in the ESF design, construction, and operation, and suggested changes in the teating program and in
individual test detalls.

- — Ci - am e e wtamm e s

Summary Account  Title

TRS47C0O FY1995 Carryover L /, ,f?
TRS47FAL FY97 Performance Aaseasment Supt to DIE Activities
TR547GAl FY98 Performance Aaseasment Support to DIE

B — TSy A2, Rorapance cesimed) Juggrrf Sor £ECLA ~ Pose TT
DELIVERABLES '

Deliv ID Description/Completion Criteria Due Date
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Dat. &' - PACSYMP Planning and . vl Syatem (PACS) ' Tays = 1
Prepared - 1-JUL-97:13:34:29 _ Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
P&S Account -1,2.6,3.1.1 ™0 Baseline Start - 01l-oct-1995

Baseline Finish - 30-sep-1998
P&S Account Title - First Access Area -

PWBS Element Number - 1.2.6.3.1.1

PWBS Element Title - First Access Area

Fiscal Year Distribution At
Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete
Annual Budget 268 =530 0 0 0 0 0 0 0 0 0 o bt 2.0
Statement of Work 63-) qog-

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

QARD applies to this affort,

Complete construction activities necessary to place the change house into operation. Operation is defined as oparatiédal showers
and toilet facilities including the required support systems (heating, ventilation, and air conditioning, lighting, etc.).

Summary Account Title A TQQBHFBZ - 0DESILN Ne. heraL Su PPt T Facie tMES
TR6311CO FY1995 Carryover 00

TR6311EB1 Mothball Changs House R e oesiet TO pLovDE
TR6311EB2 Protect Switchgear Bullding NOTE. Eces R EQUILES MUK P ) SISTENT
TREILIERS MAKE CHANGE HOUSE OPERATIONAL ADEGUATE STOCAGE Q/éﬂﬂc Ty, CoOot

Cl H L EATS
TR6311GB2 ?q?;'ietﬁnzmcﬁgﬁr g‘ll:l; wierd DRAWARE REQILEME .
TR6311GB3 Completa Permanent Yard and Laydown Area _ ) fd 1;‘(1
DELIVERABLES )

Deliv ID Description/Completion Criteria Due Date
Approvals .
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Preparer - print name Daté echnical Reviewer - print name Dite Q& Reviewer ~ print name Date
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YMP-223-RO Participant - M&O . Yucca Mountain Site Characterization Project Contract -
09/18/95 Datsbase - PROPOSED Planning and Control System (PACS) : Page 1 of

Prepared - Participant Planning Sheet (PSA04) __Inc, Dollars in Thousands
P&S Account - 1266.1.2. BASELINE Stant

: i . BASELINE Finish  30-Scp-1998
P&S Account Title - TSL Exploratory Drifis Exc. ,Utilitics .& Equip

PWBS Elemént No, - 1°.2.66.1.2.

PWES Element Title - TSL Exploratory Drifts Exc. ,Utilities ,& Equip
FISCAL YEAR DISTRIBUTION

oA - Yes

{ B . Wi i (X ) '
Annuel Budget Prior FY 9715 £y 983t Fy 99°F FY101 FY102 EY103 FY104 FY105 EY106 Futwe At Complet g7
| | [Z25#] [He] [4e5] | ] | ] [ | | J | ] ] | ] A ke

STATEMENT OF WDORK

; _ aMoTE T TME ECR6 ACTIVIVIES UCLY
l‘)_s'sgn an&construct tﬁe znderground arcas and scn ice sg;l;n‘\'s for thc.':r%cEmmtory Dn,f)is Ny et THE Q 2088 Of:FT.
Add work includes: ?
A
TR6612FB3 - Design ECRB Cross Drift <-1 _-\‘1 TR6612GB7 - Excavate ECRB Cross Drift 1- A

TRG612FBS - Establish Soulh Portal Access to Alcoves
TR6612GB2 - ECRB TBM Demobilization
TR6612GBS - Excavate ECRB Launch Chamber
TR6612GB6 - Install Excavation Equipment

DELIVERABLES N
Deliv ID . ipti

Description/Completion Criteria . Due Date

SEE ATTACHMENT

CONCURRENCE

Prepargy - print name Date
Pngrov . sténatuu é ?
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QA Reviewer - print name Date
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ATTACHMENT TO PPS 1.2.6.6.1.2.

MILESTONES

SCMO030M3 -Complete Launch Chamber Design- 65SEPSF 24 Ot 7 mlg'"«"

The ESF AE will complete the launch chamber design to support the near critical path activity for
construction.. This event will be documented by a completion letter submitted to DOE in
accordance with YAP5.1Q and will be considered complete when logged into the TPM data base.

gob 1
SCMO040M3 - Complete the Design Cross Drift - 24NOVSF 09 Dec 97 g»l'q
The ESF AE will complete the design of the ECRB crossdrift. This event will be documented by a
completion letter submitted to DOE in accordance with YAPS5.1Q and will be considered
complete when logged into the TPM data base. '

Wb a1

SCM110M3 - TBM on site - 19BEE€S+— |3 Feb 78 "¢ |

The ESF constructor will receive the rehabilitated ECRB TBM on site in preparation for assembly
underground. into the data base. This event will be documented by a completion letter submitted
to DOE in accordance with YAP5.1Q and will be considered complete when logged into the TPM

data base. . <1

SCMO050M3 - Complete Launch Chamber Excavation - +6BEES7 OS F CB 98

The ESF constructor will compete the excavation and support of the launch chamber to prepare
for the installation of electric and mechanical equipment needed to support excavation. This event
will be documented by a completion letter submitted to DOE in accordance with YAPS5.1Q and
will be considered complete when logged into the TPM data base.

ﬂb 1_(-“"

SCMOGOMS3 - Begin Cross Block Excavation - 12FEBSS- |SMar 76

The cross block excavation will begin once the TBM becomes operational and begins to excavate.
This event will be documented by a completion letter submitted to DOE in accordance with
YAP5.1Q and will be considered complete when logged into the TPM data base.

28+15 fuld g 141 41
SCM120M3 - Complete Excavatién across the Repository Block - HEN98- | ) ep{ 98
The TBM 3.‘3?4" reach Station-25+08 to complete the excavation across the potential repository
block Excavatian across the Solitaro Canyon Fault willfollow. This event will be documented by
a completion letter submitted to DOE in accordance with YAP5.1Q and will be considered
complete when logged into the TPM data base.

Q]“ -lgz,



AS ke 1200 1.2
ﬁbs,m"‘

\_/ SCMO070M3 - Complete ECRB Construction - $6€T98 2 OJCM 99 3
The ECRB construction will be completed at the complete of the excavation of the, ECRB
alcoves. This event will be documented by a completion letter submitted to DOE in accordance
with YAP5.1Q and will be considered complete when logged into the TPM data base.
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Par . MgO Yucca Mountain si cterization Project
Dat. & - PACSYMP Planning and ‘rul System (PACS) Jaye - 1
Prepared - 1-JUL-97:13:34:29 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
P&S Account - 1.2.6.6.1.3 M:O Baseline Start - 02-oct-1995
Baseline Finish - 30-sep-1998
P&S Account Title - Topopah Spring Level (TSL) Construction Test Supp. -
PWBS Element Number - 1,2.6.6.1.3
PWBS Element Title -~ Topopah Spring Level (TSL) Construction Test Supp.
Fiscal Year Distribution . At

Prior FY1997 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete

Annual Budget 2684 5522 = A 0 L s« 0 o 0 0 0

o el
Statement of Work ’“\ 21%0 i300 % @m:‘\)’ﬂ ' 79@6

0

. ) "

The following work shall be controlled in accordance with approved implementing procedures identified on the current /Z)Z?l'7
OCRWM-accepted Requirements Traceability Network Matrix. ? * al/S

%-1-3T

Acceptance Criteria: Work will be measured through performance based audits and surveillances, Complete ESF Title II design of
the Ghost Dance Fault exploratory drifts excavations, misc. Test alcove excavations, refuge chamber excavations, ground support,
ventilation system, utilities, monitoring systema, and all other furnishings. Includes: supervision, development of BFD input,
preparation of procurement and construction cost esatimate, support for assoclated DIE, preparation of design changs request
documents, miscellaneous engiriearing support and design reviews, Conatructablility reviews w/CMO. Perform energy efficiency load
ahalysis as required by DOE order 6430.1A. Provide labor, material and equipment to procure and construct the Exploratory Drifts
including, but not limited to, drilling, blasting, all mechanical excavations, mucking operations, ground control, temporary
utilities and ventilation, installation of rock bolting, wire mesh, shotcrete and fire wall, refuge rooms, test rooms, and
alcovea, Provide labor, material and equipment to procure and construct permanent underground service systems including

QARD APPLIES TO THIS EFFORT

materials, equipment, and foundations required for the various utility, service, communications, and safety systems.

Summary Account

Title Al 'O

tReci3 gl ~ DESIGN ECRB ALCOUES

TR6613EB1 Excavate Single Heatar Taat 126613 682 ~ BrcAVATE Bced ALCOUES
TR6613ER10 ESF HEATED DRIFT [ s wa
TR6613EB2 Excavate lst Ghost Dance Fault Alcove TRLLB3 G B3~ ECRR MAPPNG & SAmALIWG
TR6613ERA Single Heater Tast Area/Driftacale Area 6 o)
TR6613EBS Design Alcove #6 - GOF #1 —ue ECEB AcTUITIE S 10CLUOE O Ste
TR6613ER9 DCs Novre:. Tue Ac ze T LAGt. SUPPORT
TR6613FR1 Complete Design Heated Drift EVCAUA T, KD DIRE ;
TR6613FB2 Excavate Thermal Test To TUE SCIEWTIFWL PLOGRAWMA §
TR6613FB3 Design Modifications for NGDF Drill Room .
TR6613FB4 Complete NGDF Excavation )(
TR6613FB5 Heater Test Installation . ' 6”4&3
TR6613FB6 Design Modifications for SGDF Drill Room .‘([
TR6613FB7 Excavate SGDF Alcove '(-%
TR6613FR8 AE Support to Thermal Test Installation
TR6613FB9 Design and Excavate Nichas for ESF
TR6613FBA Design Drift Scale Flux Test Niches ’]
TR6613GBRS Design East-West Drift ¢ Starter Tunnel . “

DELIVERABLES '
Deliv ID Description/Completion Criteria Due Date
$C2270M3 Complete Excavation of Thermal Test Alcove 26-mar-1997

Criteria -

Acceptance of the basic excavation and ground support by the CMO as being constructed in -accordance with
the approved drawing and specificationa. Acceptance will be documented in the OCRWM daily report. Work




Pa: : M&O Yucca Mountain S: ) .cterization Project
Dat . PACSYMP Planning ana i System (PACS) e - 2
Prep.ied - 1-JUL-97:13:34:29 Participant Planning Sheat (PSA03) Inc. Dollars in Thousands (Esc.)
TR6613 Topopah Spring Level (TSL) Construction Test Supp. (continued) .
DELIVERABLES
Deliv ID Deacription/Completion Criteria Due Date
includes the cross drift, drill bay, plate loading niche, and the heated drift. YAP 5.1 doea not apply in
reporting the completion of this mileatone
SC2600M3 Complete Excavation of North Ghoat Dance Fault 30-apr-1997
Criteria ~
' Acceptance of the axcavated alcove by the CMO as being in accordance with the approved drawings and
specifications. Acceptance will be documented in the daily report to OCRWM. YAP 5.1 does not apply to the
reporting of thia milestone.
+
Approvals
. 9 _ / :
,éoégr/ M. Sand, fer 24397 JERRL T ADAMS T R.D, HAAse 8-13-97
reparer - print name ate Technical Reviewer - print name Date QA Reviewer -~ print name Date

rhparel -

<

natur I

RN A0

QA Reviewer - signature




Pa: ‘ (
Dat LN

Prepasred -

MeO
PACSYMP
1-JUL-97:13:34:29

Yucca Mountain S:

Planning ana ( 1 System (PACS)
Participant Planning Sheet (PSA03)

ctarization Project

Co ]

Inc. Dollars in Thousands (Esc.)

P&S Account - 1.2.6:8.2 MeO

P¢S Account Title -~ Exploratory Studies Facil

PWBS Element Number -
PWBS Element Title

Exploratory St))di A‘ag A

ity (ESF) Construction Op

1.2.6.8.2 Iﬂ’q*’

ity (ESF) Construction Op

Baseline Start - 0l-oct-1995
Baseline Finish - 30-sep-1998

Nen QA V‘Q 2/11/%7
%

ﬂ!Dg, v Fiscal Year Distribution v/ A

Prior FY1997 FY199 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Complete

Annual Budget 15025 25033 e & 0 L DQLI / 9, 0 0 0 0 0 2 ra-ad

Statement of Work %H'g 135 x—WB“L,‘/q S '@“S : - 25718736546+
k. required to:ﬁprovide operation services during construction including, but not

All .£u11y dedicated labor, 'm"a,:léi 1, ancﬁ?quipment

limited to, administrative, supervisory, and material support, first aid, light duty vehicles, sand, and aggregate, warehouse,
underground systems, muck transfer, maintenance of underground equipment, and miscellaneous support.

. Summary Account TR682FAF was modified to reflect reduction in administration tasks.

Summary Account Title
1
TR682EAL Usage of Nevada Test Site Equipment A T - ) IEINIG
TR682EALD ESF BATCH PLANT INVENTORY DD ' R 682‘ PAK VEUTOLA’WON .ras.n N6-’d:q‘u‘éNg”
TR682EALl Temporary Buildings oy —yf
'ngBgEAZ Con;t:uction Fuel " TQ 682 FA\ - ECRB ODQECT- waeUlS' .
TR682EA3 Surface Temporary Ut tiea .
TR682EA4 Constructor (Kiewit/PB) Management TR 682 FAJ - LE‘%P Cal)smm &DLP. R
TRE82EA6 Surface Muck Handling y ’
TRE82EA? Janitorial and Miscellaneous Support ECZG
‘I‘R:BZEAB Trash
TR6B2EAY Power Usage o . \NG
TR682EC1 General Support Equipment lg & 6A [ i NO L
mgggsez FYS% CAPITAL PROCgREMENT 82. E ECQ% M K ' q
TR682FAl . Surface Muck Handling LS
TRE82FA2 Janitorial INOWRECT ELEMEY
TR682FA3 Trash & Refusa (NTS) . CQG CTMUTY €S ‘QCLUDE
TRGO2FA4 Power Usage . NOTE . E " D1eASR O <10 TVE
TRE82FAS General Surface & Utility OgM T+HAT ARE fuwy OBy LECTS
TR682FA7 Warehousing & Materials Handling ' =T ERecAUVRTIA OTMEL IND1
TR682FAS Access Control and Transportation cRoss DR mg ﬂ‘gumdﬁ,
TR682FAY YMP. and X/PB Equipment Maintenance LU GE Ol o~
TRE82FAA Fuel and Fueling Services Wi '
TRG6O2FAB Third Party Equipment Rental )
TR682FAC Conatructors Project Engineering
TR682FAD Constructors Supervision )( \ ’\
TR682FAF Cqnatructors Administration' ' zmb ‘{
TR682FAG Constructors Bonds & Insurance .1((
TREB2FAH K/PB Equipment Rental qﬁ’
TR682GAL Janitorial
TR682GA2 Trash & Refuse (NTS)
TR682GA) Powar Usage
TR682GA4 Genaral Surface & Utility OBM
TR682GAS Warehousing & Materials Handling
TR682GA6 Accesa Control and Transportation
TR682GA7 YMP & KPB Equipment Manitenance
TR682GAB YMP & K/PB Equipment Rental & Maintenance
TR682GAY NTS Equipment Rental & Maintenance
TR682GAA Constructors Project Enginearing




Par’ (T' M&O Yucca Mountain Sit (:’ sterization Project (;
an. ~

Dat. PACSYMP Planning and . 1 System (PACS) aye - 2
Prepared - 1-JUL-97:13:34:29 Participant Planning Sheet (PSA03) Inc. Dollars in Thousands (Esc.)
TR682 Exploratory Studles Facility (ESF) Construction Op (continued)

Summary Account Title

TR682GAB Constructors Supervision
TR682GAC Constructors Administration
TR682GAD Constructors Bonds & Insurance
DELIVERABLES
Deliv 1D Deacription/Complation Criteria Due Date
Approvals

bort- M . 73 77 JERRI T A])gqg "/l//ﬂ R.D. Hasne S-32-97
reparer - print name Technical Reviewer - print name Date QA Revlewer - print name Date
RN

QA Reviewer - sIgnature

. e e . v e ——— i e o == =
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¥
|Participant PPWSMO9?7 :

|Prepared - 07/03/97:14:13:15

Yucca Mtn. Site Char. Project-Planning & Control System
PACS Participant Work Station (PPWS)
Participant Planning Sheet (PSA03)

01-Jun-97 to 30-Jun-97
Page - 1
.Inc. Dollars in Thousands

|P&S Account No. - 1.2.6.13 TR

|P&S Account Title Technical Support

BASELINE Start Date - 10/01/95
BASELINE Pinish Date

- 09/30/98
Q AS NOTED WM

e s e s e et s e

¥BS No. - 1.2.6.13 /
} alx
|¥BS Title - Technical Support @h 4 Element ID - TRED
\ V4
1
o 1 Fiacal Year Distribution At

Prior "1997 ﬂ199 FY199%9 FY2000 FY2001 FY2002 FY2003 FY200S FY2006 Future Complete

Annual audger. 7128 / 0 0 0 (] 0 0 5844

Statement of Work: 6\0‘6‘% M
26

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

QARD APPLIES TO THIS EFPORT.

0
KT P

All deliverables

Summary Account Title

epted in

o The VA enhancement CR added the documentation of ESF "Lessons Learned® during the
information will be useful for the planning of the

Summary Account TREDFA6 scope reduced to reflect a reduction in superviaion and support tasks,

Repository Program.

TR6DCO FY1995 Carryover
TREDEAOL BSF QA Training and Procedures
TREDEAOS OBM Pield Engineering Suppo
TREDEA10 Calibration Services { Q) &?"l H1
| TréDEA2 BSP Title III
{ TREDEA3} | ESF Ground Control Confirmation
| TREDEA4 Design Supervision
| TREDEAG Testing Services
| TREDEAY ESF Test Management and Operations
| TR6DFAL Test Coordination (FY97)
| TREDPA2 Title IIT Support for Construction (FY97)
| TREDFA) Engineering Document Control
|
|
|
|
L

dance with DOE procedure for acceptance reviews unless otherwise noted. Provide technical
support for ESF Construction, Operations, and Testing by performing the following related tasks: Provide detailed planning and
coordination of the underground testing program, Perform Title 111 servicea to the ESP construction program as defined by DOE
Order 4700.1. control the Drawing, Specifications, and other technical documents that defines the ESF configuration. Provide
ground support design confirmation as required by 10CFR60. Support the development and maintenance of the OA/QC Programs, Provide
testing services for materials and calibration of equipment. Provide detailed planning and review of technical activities and
products. Coordinate and provide technical services from agencies external to the YMSCO. Provide technical support and develop
requirementa for the ESF operations and maintenance program. Procedures are referenced in Grading Reports. Acceptance Criteria:
¥ork will be measured through performance based audits and surveillances.

Design & Construction of Main Loop. This
This scope was added to TREDFA3.

16598 4635

X
ﬁ-“" 5*‘\,‘

1

3
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Participant PPWSMO97?

|Prepared - 07/03/97:14:13:15
[

Yucca Mtn. Site Char. Project-Planning & Control System
) PACS Participant Work Station (PPWS)
Participant Planning Sheet (PSA03)

01-Jun-97 to 10-Jun-9%7
Page - 2
Inc. Dollars in Thousands

L
PLS Account No.

- 1.2.6.13 TR -Technical Support

Statement of Work {(cont.):

HEL
Aop . TR6OCAZE - EceB TinLe It -(Fasex)

project activities.
perform the ESP task.

Criteria -

This report will summarize the problems encountered in the design and construction of the ESF

.five mile loop that resulted in "Lessona Lesrned” that have potential applicability for future

This integrated report will consider all of the functions that were necessary to
This Deliverable will be submitted to DOE in accordance with YAPS.1Q,

and will be considered completed when logged into the TPM database.

TREDFA4 Material Testing Services .
TREDFAS Equipment. Calibration (@) WA PA1797
| TReDFAG Design Supervision & Engineering Support s
TREDFA? Records Coordination Note * EC&B ciTLe TIL ACTWVITES [UELVIFES
TREDFAS Develop Punch List e . PCT Ffof ceoSS-
TREDPAA ESF Procedures & Training FuLlY peOlicATED SV . e |
TREDFAD ESF Other Design Support (FY97) THE ]
TREDFARY Support Systems Baselines Development 084 FPT E %CAUATI o). O C'C U.a en 10
TREDFAD Lessone Learned in the ESP AC“U TS bl)‘ (L BE 'l() c
TREDFAP Constructor'a Mon Q Quality Control 'u
TREDFB1 AZ System Transition Reports Y 19 Ao %
TREDFR2 Ground Support Conformation (FY87)
TREDGAL Test Coordination (PY99)
TREDGA2 Title II1 Support for Construction (FY98)
TREDGAI Material Testing Services
TREDGAL ,Design Supervision & Engineering Support
TREDGAS Engineering Document Control (PY%8) c‘((
TREDGAS Develop Punchlists ,l,%' A
TR6DGAA TT & Oper Monitor .
TREDGABL Develop Systems Baselines
TREDAAC Ground Support Conformation (PY98)
TREDGAD Equipment Calibration
TR6DGAE ESF Management & Coordination (FY98)
TREDGB1 Conetruct ESF Monitoring Systems
DELIVERABLES
Deliv 1D Description/Completion criteria Due Date
SC6340M3 ESP Lessons Learned Report 01-Sep-97
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r
|Participant PPHSMO97

|Prepared - 07/03/97:14:13:18

Yucca Mtn. Site Char. Project-Planning & Control System

PACS Participant Work Station (PPWS)
Participant Planning Sheet (PSA03)

01-Jun-97 to 30-Jun-97
Page - 3
Inc. Dollars in Thousands

P&S Account No.

- 1.2.6.13 TR

-Technical Support

Approvala

Preplrer - print name

Prepat

*

Date ’

éerllM S;mc//e/’ 7//7 JLEP] T ADANS ¥ ///97

2.5, lpas g.13-47

Technical Rwlmr - print name

" pate

QA Reviewer - Jrint nama Date

r - Signature

QA Reviewer - Signature Date




paztx(} (/ 3 Yucca Mountain Site g: srxization Project '
Databa v JMP Planning and Cc. .. oystem (PACS) cage - 1
Prepared - 25-SEP-96:12:03:57 . Participant Planning Sheet (PSA01) Inc, Dollars in Thousands (Esc.)

PLS Account -1.2.8.4.2 MO Baseline Start - 0l-o0ct~-1996
7 Basaline Finish -~ 30-aep-1998
PtS Account Title - Alr Quallity/Meteorology '7[4 1 ’h/gfq1

_PHBS Element Number - 1.2.8.4.2 V'gys"ﬂp(/

PWBS Element Title -~ Air ouauty/ﬁeég ;a)\, .
1208 2\ ) Fiscal Year Diatribution At

prior FY199 FY1998 FY1999 FY2000 FY2001 FY2002 FY2003 FY2004 FY2005 FY2006 Future Compleate
Annual Budget o 7 A 0 0 0 0 0 0 0 0 0 1337

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,

QARD APPLIES TO THIS EFFORT

Maintain Meteorological Study Plan and associated technical implementing plans and procedures. Maintain Environmental Field
Activity Plan for air quality and associated technical implementing procedures. Operate, maintain, process and report data from
nine meteorological monitoring stations. Operate, maintain, process and report data from four particulate matter air quality
monitoring stationa, Report required results to Nevada Division of Environmental Protection to fulfill air quality permit
stipulations and accumulate ltrett:evable data t:r use in s!tef ] L tot . 1 .
chagacterization. Opegate, maintain, process and report ta om an extenslve precipitation measuring networ n support of USGS
infiltration studies, pov.'d-k#or Jh.. cgal bmfvfm qgjﬂ anofyslg of fartitulate, malierair qually samples foken within
+he underarupd ESFE 'apd enhanted characterrzalion of vhe repository'bloek., D /cg 3

NOTE: Accumulation of regional data 1is not included in this scope of wvork, M’ -Q" 77

All deliverables will be .accepted in accordance with DOE procedures for acceptance review, unlesa otharwise noted.

.

Summary Account Title

TRB42FAl Alr Quality/Meteorology
TRA42GAL Alr Quality/Meteoroloqgy
DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
$53003 -] 1ssue Amblent Air Quality Report 19-nov-1996
Criteria - ‘

Deliverables will be satiafied by reporting Ambient Alr Quality Monitoring data to the YMSCO/AMESH for
submittal to the State of Nevada a» required by iasued Alr Quality Permits., Thia activity currently
requirea reporting specific air quality and meteorological data to the State within 60 daya after the and

of each calendar quarter. This deliverable 13 considered non-quality affecting in accordance with
established criteria of the OCR¥M QARD,

$53009 1ssue Ambient Alr Quality Report 18-feb~1997

Criteria -~

Deliverables will be satisfied by reporting Ambient Alr Quality Monitoring data to the YMSCO/AMESH for
submittal to the State of Nevada as required by iasued Alr Quality Permita. Thia activity currently
requiras reporting specific air quality and meteorological data to the State within 60 days after the end
of each calendar quarter. This deliverable is conaidered non-quality affecting in accordance with
established criteria of the OCRWM QARD, ’




74

reparer - 8

/LY,

p,zg(f 20 Yucea Mountain Sit (: .arization Project
Datatb < JYMP Planning and ¢ _.rb. System (PACS) " ‘page - 2
Prepared - 25-SEP-96:12:03:57 Participant Planning Sheet (PSA03) ) Inc. Dollars {n Thousands (Esc.)
TRB42 Alr Quality/Meteorology (continued)
DELIVERABLES
Deliv ID Description/Completion Criteria Due Date
$53015 Issue Ambient Air Quality Report 20-may-1997
Criteria -
Deliverables will be satisfled by reporting Ambient Alr Quality Monitoring data to the YMSCO/AMESH for
submittal to the State of Nevada as required by issued Air Quality Permits. This activity currently
requires reporting specific alr quality and meteorological data to the State within 60 days after the and
) of each calendar quarter. This deliverable is considered non-quality affecting in accordance with
astablished criteria of the OCRWM QARD.
$$3021 Issue Ambient Alr Quality Report 19-aug-1997
‘ Critaria - '
Deliverables will be satisfied by reporting Ambient Air Quality Monitoring data to the YMSCO/AMESH for
submittal to the State of Nevada as required by issued Air Quality Parmita., This activity currently
requires reporting specific air quality and meteorological data to the State within 60 days after the end
of sach calendar quarcter, This deliverable is conaideared non-quality affecting in accordance with
astablished critaria of the OCRWM QARD.
]
Approvals j -3 -9
ssvals 41 ndler 7/3/94 N - __R.D. HAsds 8 3
AS’
reparer - print name




Department of Energy
Otfice of Civilian Radioactive Waste Management
Yucca Mountain Site Characterization Office
£.0. Box 30307 -
North Las Vegas, NV 85036-0307

MAR 2 5 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

ENHANCED CHARACTERIZATION OF THE REPOSITORY BLOCK

Pursuant to the work §copc in Work Breakdown Structure 1.2, the Civilian Radioactive Waste
Management System Management and Operating Coatractor (CRWMS M&O) is responsible for
planning and scheduling project activities. '

Pursuant to our discussion in early March, the CRWMS M&O is directed to initiate planning and
scheduling activities to implement a program for enhanced characterization of the repository
block through incorporation of a new drift in Exploratory Studies Facility. The resulting plan shall
describe work that will enhance understanding of the scientific, health and safety, enginecering, -
construction, and cost aspects of ;hc rcpository

CRWMS M&O shall interface with the U.S. Department of Energy and other affected parties to
ensure that appropriate requirements and options are ideatified and evaluated. The plan must
address the relationship between ongoing site characterization activities and the enhanced
characterization. In addition, the plan must integrate the drift into the proposed configuration of
2 future repository. However, the new planmng efforts shall not adversely impact design activities
for the Viability Assessment.

Please keep me advised of the bascline changes that will be required to implement this planning
activity. All planning and scheduling documentation shall accompany the change request for
submission to the Level Two Change Control Board.



L. D. Foust 2- MAR 2 S 1997

The change request for the Enhanced Characterization of the Repository Block shall be
completed as soon as possible, but no later than June 3, 1997.

Vf Contrac(ing Officer Representative

AMAAM:MWS-1223

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

B. V. Hamilton-Ray, DOE/YMSCO, Las Vegas, NV
J. M. Replogle, DOE/YMSCO, Las Vegas, NV
Records Processing Center = "4"
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

- Summary Account Number:TR12GB7

Summary Account Title:Requirements and Con-Ops Updates to Support ECRB

. Summary Account MGR/ORG:Sam Rindskopf/MGDS Requirements and

I on/Confi on M
Status of Change: = . Revised —X New
Scope Description:

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.

The weighted milestone approach of calculating earned value is used for this activity.

The milestones for this account are:
1. ECRB inputs to ESFDR, ICN 1 20%
2. ECRB inputs to ESFDR, ICN 2 20%

2. Develop ECRB Inputs io 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 III 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.

The weighted milestone approach of calculating earned value is used for this activity.
The milestones for this account are: _

1. Draft ECRB inputs to ESF Con-Ops 30%

2. Revised draft ECRB inputs to ESF Con-Ops  30%

Scope Differences from the Baseline:



o 6o & »

-

New work.

Key Assumptions:

ESFDR will govern the requirements underpinning the ECRB.

The early start focus is an ICN to the ESFDR.

The ESF Con-Ops update initiated in FY97 will be completed in FY98.

Updates to the ESF Con-Ops outside the scope of ECRB are adequately funded in the
FY98 baseline.

The Surface Based Testing Facilities Requirements Document (SBTFRD) does not
require an update to support ECRB.

The FY97 ICN to the ESFDR is successful in capturing the major set of requirements for
ECRB.

Updates to the ESFDR outside the scope of ECRB are adequately funded in the FY98
baseline.

Cost Rationale:

The period of conduct of activities for the purposes of this estimate is assumed to be
10/1/97 through 9/30/98.

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

1. This task is to develop ECRB inputs to maintain the ESFDR. Each of the two ECRB
inputs will require 1.5 man-months, for a total of 3 man-months. In addition, each
ECRB input will require 0.15 man-months of management support and 0.5 man-months
of administrative assistant support.

TRW 101A 03 MM
TRW 101B 3.0 MM
TRW103  1.OMM

2. This task is to develop ECRB inputs to complete the ESF Con-Ops initiated in FY97.
" A draft input and.a revised draft input will be provided in FY98. Each input will
require 2 man-months for a total of 4 man-months. The total management support
required will be 0.4 man-months and the total administrative assistant support will be
1.0 man-months.

TRW 10l1A 0.4 MM



10.

1L

TRW101B 4.0MM
TRW 103 1.0 MM

Total estimated cost based on above estimate: See PPS
Level III Milestones:

No Level 3 milestones have been identified.

Leve! III Milestone Acceptance Criteria:

Not applicable.

Attachments and References:

None.



TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Numbcr IRIAZEAQ

Summary Account MGR/ORG Szm&ndskgpﬂMQDS_Rmnm:ms_and
Integration/Configuration Management

Status of Change: . Revised —X  New

Scope Description:

- Provide the following support for ECRB activities:

Management, Planning, and Integration (10/1/97 - 12/31/98):

Provide management, planning, and integration to support ECRB. This includes the
overall management, planning, and i mtegratlon for Systems Engmeenng activities
pertaining to ECRB.

. Scope Differences ﬁ'om the Baseline:

New work.

Key Assumptions:

. This work scope assumes that all financial tracking, status reports, and technical

integration is captured in WBS 1.2.1.4.2 and not in other WBS areas in Systems
Engineering.

. This work scope assumes that integration with ECRB activities related to performance

confirmation tasks needs to be conducted in conjunction with the ECRB activity

* Cost Rationale:

The period of conduct of activities for the purposes of this estimate is assumed to be
10/1/97 through 12/31/98.

Rationale by task description (see Section 5 for task descriptions):
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11.

The management, planning, and integration to support ECRB will require 0.25
FTE/month over the 15 month duration of this activity. -

TRW 10JA 1.8MM
TRW 101B  2.0MM

Total estimated cost based on above estimate: See PPS ’
Level III Milestones:

No Level 3 milestones have been identified.

Level ITI Milestone Acceptance Criteria:

Not applicable.

Attachments and References:

None.
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number:TR16GB3
Summary Account Title: D;xdgpmsm_QﬁESF_MGDS_IQD_tQ_SnnmEQEB
Summary Account MGR/ORG:Sam Rindskopf/MGDS Requirements and

I ion/Confi on M
Status of Change: = Revised —X New
Scope Description:

Provide the following support for ECRB activities:
Complete the ESF-MGDS Interface Control Document (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. Level 3
deliverable: ESF-MGDSICD, Revision 0. The interface captured by the ESF-MGDS
ICD is a Level C interface. As a Level C interface, ultimate approval and control of the
ICD will be administered by the M&O Leve! III Change Control Board, consisting, as a
minimum, of the MGDS Systems Engineering/Integration Office Manager, MGDS
Development Manager, Engineering & Integration Operations Manager, MGDS Project
Engineering Manager, Regulatory Operations Manager, Site Evaluation Program
Manager, and Configuration Management Manager.

The weighted milestone approach of calculating earned value is used for this activity.

The milestones for this account are:

1. Review draft of ICD 60%
2. Final review draft of ICD 20%
3. Completed ICD, Revision0 | 20%

Scope Differences from the Baseline:
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1.

New work.
Key Assumptions:

ESFDR will govemn the requirements underpinning the ECRB, including interface
requirements.

. The early start ICD activities are completed as planned.

. The ESFDR ICN that incorporates interface requirements for the ECRB is completed as

planned.

. The FY97 ICN to the ESFDR is successful in capturing the major set of requirements for

ECRB.
Cost Rationale:

The period of conduct of activities for the purposes of this estimate is assumed to be
8/1/97 through 10/31/97.

Rationale by task description (sce Section S for task descriptions):

Twenty person-days of Integrated Product Team (IPT) support (assume five [PT members
for four days each) for evaluation of ICD requirements; ten person-days of IPT support
for the identification of interfaces; six person-weeks of Systems Integration and
Subsurface Design resource (split one-third TRW 101B and two-thirds MK 101B) for
ICD preparation including CAD support; two person-weeks of Requirements resource
(TRW 101B) for review & approval coordination; andifive person-weeks of IPT support
(five IPT members for one week each) for ICD review.

TRW 101B 2.1 MM
FD 101B 0.6 MM
~ MK 101B 2.1 MM

Total estimated cost based on above estimate: See PPS
Level III Milestones:

See attachment.

Level ITI Milestone ;Acceptance Criteria:

See attachment.

Attachments and References:



Level ITI Milestone.
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Preliminary FY98 APS
- Deliverable
PS No: TR16

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: 02/31/98

Type: Discrete .

CWBS: 12.16 .
Functional MGR Name: RINDSKOPF M.

Deliverable
Deliverable Title: ESF-MGOS ICD Revision 0
Deliverable Acceptance Criteria: The interface controt document will be a M&O document prepared
according to the appropriate QA procedures and i will define the critical parameters of the interface
between the design of the ESF, including ECRB design interfaces, and the MGDS, including, but not imited
{o interfaces between the underground design of the ESF tayout and the reposilory areas, and interfaces
between permanent ESF/ECRB features, and the MGDS. The deliverable is complete upon submiital of an
M&O approved document to YMSCO.
Deliverable ID: SE171M3
Deliverable Due Date: 10/31/97
Milestone Level: 3rd
Work Package 1D:
Relative Weight:

This Deltvarable has been updated by: Mark Sellers -
Last Updated By: Mark Sellers Last Update: 03/31/97 07:39.08 AM



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

Summary Account Number: __TRI8GA3

Summary Account Title:

Summary Account MGR/ORG: —Peter Hastings/MGDS Safety Assurance

Status of Change: = . Revised —X_ New

Scope Description:

. Provide LOE Specialty Engineering support for Exploratory Studies Facility (ESF) ECRB

underground excavation designs, testing activities, and other ESF maintenance and

operational activities.

1. Evaluation of ECRB excavations or other significant designs or design changes for
system safety impacts and preparation of system safety analyses (SSAs) or revisions,
as necessary, comparing new design drawings to existing SSAs.

Scope Differences from the Baseline:

New work - ECRB phase I work complete.

Key Assumptions:

. The account is limited to the resources necessary to perform the assigned tasks that are in

addition to the current management, techmcal, and administrative staff resources funded by

the FY98 bascline.

. This estimate assumes funding approval and completion of ECRB Phase I (early start).

. This estimate assumes work scope to commence October 1, 1997 and completes September
30, 1998, and does not include planning for Calico Hills excavation.

. This estimate assumes this effort applies to the ECRB only and consists of analyses on new
designs or changes, and that necessary changes/revisions to existing SSAs (or new SSAs)
will be made without consolidation of existing SSAs.



. This estimate assumes that designs or tests requiring Reliability, Availability, and
Maintainability (RAM) and Human Factors (HFE) analyses are not planned; therefore,
separate discrete RAM and HFE analyses will not be required. RAMandHFEmllonlybc
tasked to support the development of the SSAs as required.

. The YMP Safety and Health Plan (YMP/90-37) discusses SSAs, JSAs, and "Safety
Analyses." This estimate assumes that the term "Safety Analysis" does not mean a separate
analysis, but instead refers to the combination of SSAs and JSAs, which, as an integral
package, evaluate the sum total of the design and construction facilities. No separate report
or analysis - apart from SSAs and JSAs - will be produced.

. The M&O shares with DOE the responsibility for the establishment and maintenance of a
safe working environment in the ESF. The M&O proposes to use the ECRB exercise to
evolve and enhance our safety and health program through effective implementation of plans
and procedures. This evolution will be a fairly low-cost, non-critical-path effort that will
nevertheless result in increased confidence on the part of M&O and DOE management in the
establishment of a safe working environment. SSAs will be performed on construction,
operations, and maintenance designs; JSAs will be developed for those processes and
procedures having a personnel safety impact; the production of these processes will be
integrated between the Systems Engincering Safety Assurance department and the
Construction Management Office to ensure that designs and construction and operational
environments are appropriately evaluated. Further, integration between SSAs and JSAs will
be coordinated through collateral reviews to ensure consistency - - without redundancy -
between SSAs and JSAs.

. The following will be accomplished under FY98 ESF and MGDS Specialty Engineering
support work packages:

« tracking and documenting the implementation of mitigation features

o collateral reviews of SSAs and JSAs to ensure consistency - without redundancy -
between SSAs and JSAs.

« maintenance of affected existing SSAs -

« conduct of periodic (based on M&O and DOE guidance) reviews/assessments of
effectiveness of improved safety analysis and implementation processes including
feedback to M&O and DOE management on additional measures in support of
repository process planning.

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 October 1, 1997 through September 30, 1998.

Support is estimated at six person-months (approx. 2.5 man-months DE&S 101B, 3.5 man-
months TRW 101B), based on historical required support for ESF activities.

Level III Milestones:



10.

11

For th&c activities, no Level 3 milestones have been identified.
chcl IIT Milestone Acceptance Criteria:

Not applicable.

Attachments and References:

None.




PPS Input

The following tasking is specific to ECRB support: Provide LOE Specialty Enginecring support for
ESF E.CRB underground excavation designs, testing activities, and other ESF maintenance and
opc'rauonal 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.



BASIS OF ESTIMATE

FOR THE ESF CHANGE REQUEST TO IMPLEMENT THE ECRB

Summary Account Number: __TRIBGB2”

Summary Account Title:

Summary Account MGR/ORG: —Peter Hastings/MGDS Safety Assurance

1.

Status of Change: = Revised - X_ New
Scope Description:
A. Provide the following support for development of ECRB Subsurface Excavation:

Determination of Importance Evaluations (DIEs) including revisions and associated
waste isolation impact analysis; Tracers, Fluids, and Materials (TFM) evaluation; and
test interference analysis: develop subsurface DIE(s) including required revisions and
associated input to and review of ECRB Planned Design, Testing, and Construction
Activities;

Revisions to ESF Classification Analyses (CAs) to address ECRB requirements
regarding permancnt repository items;

Evaluate TBM speaal réquirement implementation prior to start of excavation of the
main drift of the ECRB; and

Evaluate implementation of DIE and CA requirements through site visits and reviews
of drawings, specifications, job and field work packages, underground field testing
activities, work programs, TFM submittals, constructor submittals to A/E, and
participation as 2 member of active Configuration Control Board as required.

B. Provide the following support for ECRB Surface-Based Testing (SBT) Activities:

1.

Develop DIE(s) including required revisions and associated input to and review of
ECRB SBT for South Crest and Northern Teacup Wash Boreholes including
associated design, testing, operation, and construction activities; and

Evaluate implementation of DIE(s) requirements through site visits and reviews of
drawings, specifications, job and field work packages, field testing activities, TFM
submittals, constructor submittals to A/E, and work programs as required.



6.

7.

. Scope Differences from the Baseline:
New worfc ~ ECRB phase I work complete.
Key Assumptions:
A. 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 FY98 baseline.

B. This estimate assumes funding approval and completion of ECRB Phase I (early start).

C. This estimate assumes work scope to commence October 1, 1997 and completes Scptcmber
30, 1998, and does not include planmng for Calico Hills excavation.

D. This estimate assumes that ﬁmding for organizations participating in reviews of DIEs, etc.
(e.g., PA and SPO support) is described in other Statements of 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 October 1, 1997 through September 30, 1998.

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

A Six months of one full-time DIE resource (DE&S 101B) to integrate DIE-related and
waste isolation/SPQ issues, prepare subsurface DIE(s) and CAC(s), review documents
for lmplemcntatlon
One month of support for disciplinc reviewer of DIEs (DE&S 101B)

One month of support for Lead Design Engineer (LDE) (FD 101B)

B. Three and one-half months of one full-time DIE resource (DE&S 101B) to integrate
DIE-related and waste isolation/SPO issues, prepare SBT DIEs, and review
documents for implementation.

Three man-weeks of support for discipline reviewer of DIEs (DE&S 101B)

One month of support for Lead Design Engineer (LDE) (FD 101B)

Total estimated cost based on above estimate: TBD

Level III Milestones:
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For the I;IE ECRB activities, no Level 3 milestones have been identified. -
Level III Mil&cton; Acceptance eriteria:

Not applicable.

Attachments and References:

None.

)



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
activities, work programs, TFM submittals, constructor submittals to A/E, and participation as a
member of active Configuration Control Board as required.



Testing Working Group Overview (WBS 1.2.3)

The testing working group met several times to identify testing objectives for enhanced
characterization of the repository block and testing configurations that would be best suited to
meeting those objectives. The testing working group initially identified 26 testing objectives.
These were modified and combined with testing objectives identified by the other working groups
of the enhanced characterization effort. During discussions of the entire list of testing objectives a
number of key points were identifed repeatedly.

1> It is important to have hydrologic testing and sampling for environmental isotopes and
fracture filling minerals below the zone of high surface infiltration defined by Alan Fiint. Reason-
this is the area where we potentially have the best input signal for our measurements, even over
long time frames.

2> Displacement on the Solitario Canyon fault increases dramatically from north to south. We
need to study the fault at a location where the displacement is great enough to see well developed
physical characteristics of the fault zone itself and wall rock deformation associated with the fault.
We also need enough displacement to allow us to access the Calico Hills without traversing the

vitrophyre.

3> We have very little data on the physical properties of the rocks in the actual emplacement
horizon itself. It is important to traverse as much of this horizon as possible. This point has
several subpoints. The lower lithophysal zone of the Topopah will constitute at least 50% of the
repository horizon and we have only limited data on this unit, from limited exposures in the ESF
that traverse the very upper most portion of the unit and limited borehole data. Hydrologic
properties of this unit will be particularly important and could be significantly different from what
we have seen in other units. This potential difference results from the observation that fracture
characteristics, such as continuity, curvature, abundance, etc., are strongly influenced by the
presence and abundance of lithopysae. The distribution and abundance of lithophysae in this unit
could be significantly different in this unit from other units that we have encountered higher in.the
section. This means that it is critical to do tests like the niche studies in the lower lith under the
areas of high surface infiltration. Otherwise we will always be accused of trying to biase our
results.

4> Fracture distributions and abundances very both from north to south and within the section
between stratigraphic subunits. In part this is a subset of point 3 and makes it important to
sample the entire section of the emplacement horizon if possible. This also indicates that it is
important to study the Solitario Canyon fault where it crosses the emplacement horizon because
the wallrock deformation may change significantly between stratigraphic subunits.

5> Testing in the Calico hills would improve our understanding of flow and transport processes
below the repository horizon. The configuration that we have suggested would allow us to
sample for environmental isotopes and other data to characterize flow and transport and to field .
an in-situ test to study flow and transport processes.



6> The splay coming off of the Solitario Canyon fault in the central part of the block shows *
decreasing displacement going upsection in outcrop. One interpretation of this data is that itis a
pre-Tiva fault. If this is correct it could rpoject for significant distances into the potential
repository block. This possibility should be checked by underground construction.

The working group reviewed a number of options for collecting data that would address these key
points and meet the testing objectives of all of the working groups. The options included a
variety of surface-based boreholes and underground configurations.

Surface Based Testing considered:

Crest boreholes north and south of SD-6
Slant borehole in northemn Solitario Canyon

Southern Testing Complex
Pair of WT-boreholes - central part of the Solitario Canyon Fault

Underground Configurations considered:

East-west across northern part of the block .
East-west across central part of the block

East-west across southem part of the block

Above-within-below the emplacement horizon

(a total of nine combinations were considered)

All of the above combinations with a Calico Hills access added

Continued discussion and evaluation has led to a proposed testing configuration that is modified
from the initial considerations. Two boreholes are included, one on the crest of Yucca Mountain
south of SD-6 and one to the north of SD-6 in Teacup wash. The northern crest borehole was
moved to Teacup wash in order to provide better information for repository design on potential
expansion of the repository block to the north.

A modified underground configuration is being proposed that starts off of the north ramp and
traverses southwest across the block and intersects the western boundary of the repository block
north of SD-6. The cross drift will be approximately 15 meters above the proposed emplacement
horizon. The cross drift will terminate east of the Solitario Canyon Fault and a borehole will be

" completed across the fault. Testing will be conducted in this borehole for approximately four
months and then construction across the fault will be completed. Construction to the Calico Hills
formation could be continued in FY99. This configuration was initially developed as

a compromise between the testing and design/construction working groups. As planning has
continued it has become clear that this configuration is probably better, from a testing point of
view, than any of the configurations initially considered by the testing group. The underground
workings will include two alcoves and two niches, to be constructed in FY 98. One alcove will be
constructed where the new drift crosses over the existing north-south main of the ESF. This
alcove is planned to be above one of the niches to be constructed in the current ESF. A second



alcove will be constructed under the crest of Yucca Mountain to provide the opportunity to
conduct hydrologic tests under the zone of high surface infilitration. One niche will be constructed
in the lower lithophysal zone of the Topopah Springs and the other will be constructed in the
lower nonlithophysal zone, to conduct hydrologic tests in these units. A third alcove, to be
constructed in FY 99, will be designed to test the Solitario Canyon Fault.

The proposed configuration is considered optimum because it address each of the six key points
raised by the testing working group. First, it will provide access to areas below the zone of high
surface infilitration. As & bonus it will also provide us with the opportunity to evaluate the effects
of variations in the surface boundary condition because the drift will cross under zones of high
and low surface infiltration. Second the cross drift will intersect the Solitario Canyon Fault where
the displacement and complexity of faulting should be optimum for study. Third the cross drift
will go through all of the subunits that are included in the potential emplacement horizon. Fourth
the cross drift will provide a good opportunity to observe variations from north to south of
fracture characteristics. Fifth the configuration will allow us to access the Calico Hills formation
in FY 99. Sixth the splay of the Solitario Canyon Fault can be studied from the cross drift
location.

The enhanced characterization of the repository block (ECRB) requires a cross drift to extend
beyond the current ESF level to reach deeper repository host units and the western fault boundary
of the repository block. With ESF experience, the cross drift can be regarded in part as the first
performance confirmation drift and in part as an integrated testing and monitoring drift to reduce
key remaining uncertainties in unsaturated zone conditions, thus building higher confidence in
establishing credible predictive models for TSPA-LA. Both (2) confirmation tasks and (b) tests to
meet technical challenge for supporting performance assessment and repository design are
planned for the ECRB. Some of these tasks are included in this Change Request and some of
them will be included in the FY 98 planning exercise. :

The cross drift confirmation tasks can enhance our understanding of the Yucca Mountain site by
(al) thoroughly monitoring construction water usage and ventilation impacts on the drift
conditions and on the drying of tunne! walls, (a2) mapping fracture distributions and fault
correlation with surface-based mapped traces, (a3) collecting samples for environmental tracer
and fracture filling distributions associated with potential fast and preferential pathways, and (24)
characterizing fault properties of the Solitario Canyon Fault and any other faults intercepted by
the E-W drift.

The cross drift can be an integrated testing facility to reduce uncertainties in the understanding for
UZ fiow and transport processes of (b1) seepage into drifs in lower lithophysal and non-
lithophysal units; (b2) migration of water and tracer from the drift inverts to deeper units; (b3)
interactions and partition between fracture flow and matrix flow; and (b4) percolation of water at
the repository horizon in different rock host rock units below surface infiltration zones. Where
the cross drift is excavated above the existing ESF Main (b5) drift-to-drift tests are planned.

The cross drift offers the opportunity to conduct integrated tests with close cooperation among
scientific investigation, performance assessment, and repository design. The construction 1mpact



evaluation of water usage and dust suppression (al) and the tracer migration (b2) tasks will use
data collected by both scientific organizations and the ESF Constructor. Mapping and sample
collection tasks along the drift (a2 and a3) and in the fault (a4) will develop optimal coordination
with TBM excavation and drilling operations. Alcoves planned along the cross drift will address
key performance assessment and waste isolation concerns about seepage into drifts (b1), tracer
migration (b2 and b5), fracture-matrix interactions (b3), and percolation flux in the repository
horizon (b4) in lower lithophysal and lower non-lithophysal units not exposed in the ESF Main
Drift. Niches to be planned during the FY 98 planning effort will also address these issues. Many
on-going monitoring, mapping, sampling and testing tasks in (a) and new initiatives of niche
seepage testing, tracer migration, fracture-matrix interaction, and percolation flux quantification in
(b) planned in the ESF and in the cross drift can enhance and provide key data needcd to reduce
uncertainties in the process models that will serve as the basis for TSPA-LA.



Assumptions WBS 1.2.3

Testing during the construction phase was prioritized to emphasize prediction, model
confirmation and collection of irretrievable data and early results that can support VA.

"The cross drift will be designed to avoid interference with the drift scale thermal test.

2 m rib boreholes and 5-10 m boreholes in the invert will be drilled at regular intervals during
TBM construction for hydrologic testing. - .

All testing will be planned and coordinated through the SPO.

Funding included in the CR does not include the incremental increase in QA support activities that
will be required by this work.

Construction of the starter tunnel for the TBM will begin in Oct/Nov 97.
Construction to provide access to the Calico Hills formation will occur in FY 99.

Sampling, geologic mapping, and moisture monitoring for hydrology will be conducted as the
TBM advances.

Construction of the cross drift will begin from the North Ramp.
The cross drift will cross above the north south main at 3581.
The cross drift will intersect the Solitario Canyon Fault approximately due west of SD 12.

The cross drift will be mapped in a one-pass operation, with exposed drift cleaned with an
air/water blowpipe prior to mapping.

Construction planning and utility configurations will maximize the continuous percentage of the
periphery left unobstructed for mapping.

There will be an independent platform for photography, mapping and sampling.
There will be continuous access to standard electricity and outside phone lines.
The main testing in the cross drift and associated alcoves will begin in FY 99.

Predictive analyses will include all SPO areas, design/construction will predict constructibility.



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

Summary Account Number: TR32111FB2

Summary Account Title: _Mineralogic Support of Drilling of SBT Boreholes

Summary Account MGR/ORG: Dixon/SPO-LANL
Status of Change:  __X  Revised _ New

Scope Description:

This summary account will provide close to real-ime erionite anafyses of samples obtained during
drilling of SD-11 and SD-13. The impacts of not analyzing samples during drilling are great, as the
potential exists to encounter rocks containing significant amounts of erionite. The effort will
concentrate on analysis for hazardous minerals, focusing on erionite in those intervals where it may
occur. In addition, this summary account will provide a detailed prognosis of the likely distribution of
erionite in both drill holes before they are drilled. This prognesis will be based on the 3-
Dimensional Mineralogic Mode! of Yucca Mountain and will rely significantly on known zeolite
distributions in nearby drill holes.

The prognoses and the real-ime tracking will be conducted in FY"98 and FY"99, before and during
the diilling of the boreholes. The prognoses will be presented in a level 4 report produced under
TR39BFB1G.

Activities for FY97: N/A
Level £ Deliverables:

Title: Real-time mineralogical analysis for erionite in drill hole SD-11

Deliverable No: -

Due Date:Due Date: March 6, 1998

Acceptance Criteria: A letter report will be prepared and submitted to the M&O SPO office, and will
be considered complete upon the acceptance of the product by the SPO technical lead for
geochemistry. The report will contain quantitative X-ray diffraction analyses for erionite of core and
cuttings samples obtained in almost real time during drilling of suspect zones in SD-6. Any
identified occurrences of erionite will be communicated immediately by FAX and telephone to the
office in charge of drilling in order to expedite the application of appropriate sample-handling
measures. The fina! report will outline the distribution of erionite in the drill hole. Should drilling of



WT-24 extend beyond the end of FY"97, final analyses and the final report for WT-24 will be
prepared.

Title: Real-tme mineralogical analysis for erionite in drill hole SD-13
Deliverable No: New
Due Date: December 1, 1998
Acceptance Criteria: A letter report will be prepared and submitted to the M&O SPO office, and will
be considered complete upon the acceptance of the product by the SPO technical lead for

. geochemistry. The report will contain quantitative X-ray diffraction analyses for erionite of core and
cuttings samples obtained in almost real ime during drilling of suspect zones. Any identified
occurrences of erionite will be communicated immediately by FAX and telephone to the office in
charge of diilling in order to expedite the application of appropriate sample-handling measures.
The final report will outline the distribution of erionite in the drill hole.

Scope Differences from the Baseline: New Scope is being added to SA proposed for SD-
6/WT-24 C/SCR. Atitle change for the summary account is also proposed with this
C/SCR.

Key Assumptions:

Drilling of SD-11 will occur in FY"88 and drilling of SD-13 will begin in January, 1889. Itis assumed
that the SMF staff will be maintained to supply the support needed.

Cost Rationale:
FY’97 component of costs: none
FY’98 component of costs - $56K with PM&I (853K LANL only)
FY’99 component of costs - $58K with PM&I (§55K LANL only)
Tota! FTEs:
0.24 FTE of staff mineralogist, Labor Category 101A
0.2 FTE of technician, Labor Category 101C

Tota! Travel:
2 trips to SMF to coordinate sample handling.

1 Real-ime mineralogical analysis for erionite in both drill holes
Total labor hours to complete this task are:

0.1 FTE staff minetalogist (TSM, 180 hours), labor category 101A
0.2 FTE technician (TEC exempt, 350 hours), labor category 101C

Two trips to SMF to coordinate sample handling.



10.
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No procm;ements anticipated.
2) Hazardous-Mineral Predictions for both drill holes
Total labor hours to complete this task are:
0.14 FTE staff mineralogist (TSM, 250 hours), labor category 101A

No pmci:rerqents anticipated.
No travel is anticipated.

Level III Milestones: None.
Level III Milestone Acceptance Criteria: N/A

Attachments and References: N/A

-
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK -

1. °  Summary Account Number: TR32111FB6

2. Summary Account Title: Analysis of Hazardous Minerals from the ESF to Facilitate
Repository Testing, Design, Construction, and Operation 4

3. Summary Account MGR/ORG:

4.  Status of Change: Revised X_ New

Scope Description:

e

This summary account will address two prdblems in past site characterization that should
be addressed prior to the development of documents needed for License Application:

a) There is a need to provide quantitative data on mineral abundances and distributions to address
hazardous-mineral distributions in those subunits of the Topopah Spring Tuff that may contain the
potential repository level. These data should be obtained and examined to generate predictive
models of (1) the distributions of silica polymorphs in the potential host rock (very preliminary
data suggest variability in cristobalite/quartz ratios may vary with extent of lithophysal
crystallization) and (2) zeolite distributions within the potential repository level (several zeolites
have been found in fractures of the potential host rock; stellerite has now been found as a matrix
mineral within the potential host rock in both UZ-16 and UZ-14; and the lower part of the
devitrified Topopah Spring Tuff is a common location for erionite occurrence). To model these -
hazardous minera! abundances in three dimensions, it is vital to obtain data from both the ESF
main drift and the East-West drift for integration with the existing quantltatlve mineral
determinations obtained from drill holes.

b) Thereis a need to obtain quantitative data for both size and mineralogy of particulates
generated from alcove and drift mining operations. These data should be collected for the full
variety of drilling and mining equipment used in both drift and alcove operations, with special
attention paid to the link between excavated rock and particulate form as a function of the amount
of water usage. These data will be important in evaluating those approaches to excavation
practice that will address OSHA respiratory protection standards without compromising testmg or

construction.

6. Scope Differences from the Baseline:

New work.



-

_8. Cost Rationale:

7. Key Assumptions:

Access to main drift is available. East-west drift will be mined on schedule and access will be
available. TCO assistance will be available for help in collecting samples.

Staffing necessary to obtam over 250 quantitative XRD analyses of rocks and particulates, as well
as over 75 Horiba particle size analyses.

FY98 Cost Rationale

Total FTEs, FY98:
0.8 FTE of staff mineralogist, Labor Category 101A
FTE of technician, Labor Category 101C

FY99 Cost Rationale

Total FTEs, FY99:
0.5 FTE of staff mineralogist, Labor Category 101A
FTE of technician, Labor Category 101C

9. Level IV Milestones:

(Predictive Report Milestone, due 15 November 1997, can be found in 'I'R39BFB6 “E-W Drift
Predictive Reports.”)

Preliminary Report on Hazardous Mineral Distributions at Yucca Mountain with Application to
Repository testing, Design, and Operatxon (due 7/30/98)

Final Report on Hazardous Mineral Distributions at Yucca Mountain with Applicationto .
Repository testing, Design, and Operation (due 6/30/99)

10.  Level IV Milestone Acceptance Criteria:

Preliminary Report on Hazardous Mineral Distributions at Yucca Mountain with Application to
Repository testing, Design, and Operation (due 7/30/98)

This report will summarize the data collected up to the date of compilation. The majority
of the information from East-West drift mining will have been completed at this point. A model
of hazardous mineral distributions will be presented, including the new information to be obtained
from this drift. Included in this report will be the analysis of particulate sizes and mineralogies as
applied to actual mining operations and practices at the site.

Final Report on Hazardous Mineral Distributions at Yucca Mountain with Application to



Repository testing, Design, and Operation (due 6/30/99)

This report will summarize all of the data obtained to date on hazardous mineral
distributions, including particulate size and mineralogy data for operations involving alcove
excavations as well as TBM and drilling operations. The model of hazardous mineral distributions
developed in the preliminary report will be evaluated against the most recent data. The report will
include recommendations on practices and operations that can mitigate hazardous mineral
concerns through modifications to mining operations and to repository design. Impact on License
Application will be specifically addressed.

11. Attachments and References:

References:
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NNA.94104.0054

Guthrie, G. D., Jr. (1993) Mincral characterization in biological studies. In Health Effects of Mineral Dusts, G. D.
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TR32112FB6

Summary Account Title: Petrology of Flow Paths in the E-W Drift
Summary Account MGR/ORG:
Status of Change: Revised _Xx_ New )
Scope Description: The E-W Drift will provide subsurface access to a portion of Yuéca
Mountain with higher net infiltration than the Main Drift and Ramps. The E-W Drift may
intersect traces of the Sundance fault and the area below a low-angle thrust fault; both of
these features are loci of fast infiltration in the Main Drift. The drift will terminate at the
Solitario Canyon fault, a major block-bounding fault, where an alcove will be constructed.
In conjunction with the chlorine-36 studies of the Water Movement Test, rock alteration
and deformation associated with fast pathways, and, for comparison, with slow pathways,
will be analyzed by field and laboratory techniques. The resulting contributions to a
database of mineralogic and petrologic attributes will be used to test hypotheses about the
origins, longevity, and connectivity of fast paths. In particular, we will examine whether
fast paths, if they are found, below higher infiltration areas have distinctive characteristics
that would cause us to revise our conceptual models of fast-path existence.

Scope Differences from the Baseline: Addition of flow path mineralogic and textural
characterization in E-W Dirrift.

- Key Assumptions: 1) TCO escort will be available for 3 2-day trips to the E-W Drif’t.f~

2) Samples from the boreholes associated with the drift will be available for study.

Cost Rationale:

FY98 cost:

Labor Category 101B Mineralogist-Petrologist. 0.25 FTE: Expertise in field-scale and laboratory

studies of mineralogic and textural alteration especially in welded tuffs. Expertise in
syngenetic alteration and particulate transport. Knowledge of appropriate quality
assurance requirements.

Labor Category 101C XRD Technician, 0.05 FTE: Expertise in samplc‘ preparation, analysis, and

interpretation of quantitative X-ray diffraction data for Yucca Mountain tuffs. Knowledge
of appropriate quality assurance requirements. s

FY 99 cost;



Labor Category 101B Mineralogist-Petrologist. 0.2 FTE: Expertise in field-scale and laboratogy
studies of mineralogic and textural alteration especially in welded tuffs. Expertise in
syngenetic alteration and particulate transport Knowledge of appropriate quality
assurance requirements.

Labor Category 101C XRD Technician, 0.05 FTE: Expertise in sample preparation, analysis, and
interpretation of quantitative X-ray diffraction data for Yucca Mountain tuffs. Knowledge
of appropriate quality assurance requirements.

9. FY 98 Level IV Milestone:

(Predictive Report Milestone, due 15 November 1997, can be found in TR39BFB6, “E-W Drift
Predictive Reports.™)

Title: Progress Report on Characterization of Fast Paths
Due: 30 September 1998

FY 99 Level IV Milestone:

Title: Final Report on Characterization of Fast Paths and Transmissive Features
Due: 30 September 1999

10.  Level IV Milestone Acceptance Criteria:
Progress Report on Characterization of Fast Paths

A letter report will describe the mineralogic and textural analysis of discrete transmissive
features in the E-W Drift and the associated boreholes.- Utilizing the results of chlorine-36
analyses and isotopic studies of secondary minerals, patterns of fast-path distribution in the
Drift will be compared to data from the ramps and main drift. Analysis of the PTn
sections in the boreholes will focus on detection of features that affect transmissivity, and
the results will be related to observations from the approximately underlying E-W Drift.

Final Report on Characterization of Fast Paths and Transmissive Features

This letter report will complete and summarize the investigations of fast pathways,
transmissive features, and areas of slow transport in the E-W Drift. A detailed .
investigation of the Solitario Canyon fault alcove will combine textural and mineralogic
studies with the results of the chlorine-36 and other isotopic analyses of fluid flow and
secondary-mineral deposition, as well as chloride mass-balance studies of infiltration. The
report will evaluate conceptual models of infiltration on the basis of the data described
above.



o/ 11.  References:
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: 0G32211FR?

Summary Account Title; _Stratigraphic Descriptinns for SRT Roreholes
Summary Account MGR/ORG: Robert Craig/UUSGS

Status of Change: = _X_ Revised —— New
Scope Description:

The added scope to this summary account will provide input to the stratigraphic reports
for the SD-11 borehole planned to be drilled in FY 98/FY99 and the SD-13 borehole
planned to be drilled in FY 99. Stratigraphy will be developed using core, cuttings,
borehole geophysical logs, television camera logs, and other materials as appropriate and
available. The stratigraphic data will support UZ and SZ hydrologic testings and
analysis/intérpretation of test results, and be input into the 3-D geologic framework
model, which in turn provides the geologic basis for the hydrologic flow and radionuclide
transport models. This work will be done in conjunction with SA TR32211FB1, with the
geologists in both accounts providing input and review to each other.

The focus of work in this SA will be on the analysis of cuttings, core, and television/video
and geophysical logs of the twa boreholes, to develop elevations of lithologic contacts,
borehole stratigraphy and lithologic descriptions for the borehole. Log descriptions will
identify lithologic unit, extent and degree of alteration, vitrification, or welding; and to the
extent possible the occurrence of pumice, lithic clasts, phenocrysts, or fracture fill. These
data will be documented for subsequent technical review and submitted to the RPC. The
integration of the available stratigraphic and rock mass data will be summarized in the
Level 4 borehole reports developed under account TR32211FB1. Development of the
descriptive text to these reports will be a joint effort between the two accounts.

Work scope in this account also includes on-site identification of stratigraphy for the start
of the coring interval in both SD boreholes, and providing strangmpluc input as needed for
the hydrologic studies to be conducted in the borehole.

The logging of the SD-11 borehole logging will begin in FY 98 and be comp!eted in

FY 99. Effort in FY 99 also includes logging/reporting of borehole SD-13, and assisting
in the development and review of the summary reports produced for both SD-11 and SD-
13 under TR32211FBI.



OUTPUTS:

Data developed in this account (depth of contacts, lithologic descriptions) will be directly
input into the spreadsheet program by which the integrated borehole stratigraphic log will
be developed, and submitted to the technical data base as TDIFs. It is anticipated that
preliminary contacts will be identified by one month after the drilling for that borehole is
completed. Lithologic descriptions are to be completed two months after the drilling is
over. The final report (SA TR32211FBI1) is anticipated to be completed 3 months after
the borehole is completed.

USW SP-11

A level 4 milestone (SPG21CM4, due 15 Jan 99) will consist of 2 memorandum to the .
USGS TPO identifying lithostratigraphic contacts with associated depth in borehole USW
SD-11. Memorandum will be delivered approximately one (1) month after completion of
the borehole.

A level 4 milestone (SPG21DM4, due 15 Mar 99) will consist of 2 memorandum to the
USGS TPO detailing the lithostratigraphy (lithostratigraphic log) for borehole USW SD-
11. Memorandum will be delivered approximately three (3) months after completion of
the borehole construction, borehole geophysical logging, and television logging. The
completion of the borehole lithostratigraphic log is dependent upon the availability of the
borehole core and cuttings samples, geophysical logs, and TV logs. '

USW SD-13

A level 4 milestone (SPG21AM4, due 03 May 99) will consist of a memorandum to the
USGS TPO identifying lithostratigraphic contacts with associated depth in borehole USW
SD-13. Memorandum will be delivered approximately one (1) month after completion of
the borehole, including the collection and release of borehole geophysical logs.

A level 4 milestone (SPG21BM4, due 02 Jul 99) will consist of a memorandum to the
USGS TPO detailing the lithostratigraphy (lithostratigraphic log) for borehole USW SD-
13. Memorandum will be delivered approximately three (3) months after completion of
the borehole construction, borehole geophysical logging, and television logging. The
completion of the borehole lithostratigraphic log is dependent upon the availability of the
borehole core and cuttings samples, geophysical logs, and TV logs. )

Scope Differences from the Baseline:

New Scope is being added to SA proposed for SD-6/WT-24 C/SCR. A title change for
the summary account is also proposed with this C/SCR.



Key Assumptions:

The boreholes are constructed and adequate, qualified lithologic samples, geophysical
logs, and television camera logs are available for inspection and interpretation. Personnel
are available and fully supported by the project to conduct this work. Cost rationale is
predicated on other project participants assisting with the lithostratigraphic logging of
these boreholes. Minimal on site representation by the USGS will be required during
construction of the boreholes. The first set of geophysical logs will be available for SD-11
at the middle of June 98; and for SD-13 at the middle of February 99; no significant
amount of logging of cuttings will be conducted without paper (field) copies of the
geophysical logs.

Geologic contacts to be identified in the logging effort and in the report are those of the
ISM2 3-D Geologic Framework Model plusTpcpv2, Tptrv2, Tptpv2, and the top of RHH.
Lithologic descriptions will be made of the stratigraphic intervals between these contacts.

The geophysical character of the above contacts will have been identified by the effort
currently underway in SA 0G395FB1.

Core recovery data and RQD analyses will be provided from WBS 1.2.3.5.1. Structura!
log data, derived from the review of borehole video logs, will be collected concurrently
with the effort described herein, but with FY'98 planning funds.

Level 3 borehole reports, in which the matrix properties data from WBS 1.2.3.3.1.2.3 will
be included, will be scheduled for these boreholes in FY'98 planning. A discussion of the
matrix properties analyses for the individual boreholes will not be included in the borehole
reports produced under this account in this C/SCR. )

Cost Rationale: ($110K) ($39K - FY98; $71K - FY99)
Labor (0.64 FTE):

Geologist GS-14 (0.25 FTE): Principal investigator, with expertise in the volcanic
stratigraphy at Yucca Mountain to assist in the construct of borehole lithostratigraphic
logs, conduct technical reviews, and provide limited support to project personnel
conducting hydrologic testing in the boreholes and/or interpreting the results of borehole
GP logs.

Geologist GS-12 (0.35 FTE): Expertise in the volcanic stratigraphy at Yucca Mountain to
assist in the construct of borehole lithostratigraphic logs, conduct technical reviews, and
provide limited support to project personnel conducting hydrologic testing in the
boreholes and/or interpreting the results of borehole geophysical logs.

Hydrologist GS-14 (0.04 FTE): Expertise as supervisory hydrologist to provide
management support to staff conducting this activity.



10.

11.

12.

Travel ($8K):

Eight trips from Denver to Las Vegas/Yucca Mountain to support on site
lithostratigraphic work; to construct borehole lithostratigraphic logs using core, cuttings,
geophysical and TV logs, etc. at the SMF; and, to attend meetings related to these
boreholes. Two trips from Denver and Las Vegas to other various other project locations
to attend meetings, consult with other project participants, and present data concemmg
the lithostratigraphy of these boreholes.

Other Direct Costs ($4K):

Miscellaneous equipment, supplies, and services required to support the interpretation of
borehole data and the construction of borehole lithostratigraphic logs.

Work by Others ($27K):

One (1) geologist with expertise in volcanic stratigraphy, preferably the volcanic
stratigraphy at Yucca Mountain, to assist with the production of the borehole
lithostratigraphic logs and conduct technical reviews of the lithostratigraphic logs and any
related reports. One (1) quality assurance implementation/data specialist with experience
in Yucca Mountain quality assurance standards and data package preparation.

Level Il Milestones:

None

Level OI Milestone Acceptance Criteria:

N/A

Attachments and References:

Schedule: )
Construct SD-13 Lithostratigraphic Log 16Dec98 02 Jul 99
Construct SD-11 Lithostratigraphic Log 23 Apr 98 15 Mar 99

July 2, 1997 (7:20pm)



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

1.  Summary Account Number: TR32211FB2

2. Summary Account Title: Stratigraphic Descriptions for SBT Boreholes

3.  Summary Account MGR/ORG: Biggar/SPO-WCFS

4. StatusofChange: _ X Revised ©~ __ New.

S.  Scope Description:

The added scope to this summary account will provide input to stratigraphic reports for the SD-11
and SD-13 boreholes planned to be drilied in FY'98. Borehole stratigraphy will be developed using
core, cuttings, borehole geophysical logs, television camera logs, and other materials as
appropriate and available. The stratigraphic data will be Input into the 3-D geologic framework
model, which in turn provides the geologic basis for the hydrologic flow and radionuclide transport
models. This work will be done in conjunction with SA 0G32211FB2, with the geologists in both
accounts providing input and review to the other, and developing the descriptive text of the level 4

reports. i .

This summary account will provide for development of borehole stratigraphy and lithologic
descriptions for the USW SD-11 and USW SD-13 boreholes, and compilation of a level 4 geologic
report for the boreholes, which are planned to be drilled in the last half of FY88 and in FYg9.
Borehole stratigraphy will be developed using core, cuttings, borehole geophysical logs, television
camera logs, and other materials as appropriate and avallable. Descriptions of the core will
identify lithologic units, contacts between units, extent and degree of alteration, virtrification, or
welding; the occurrence of pumice, lithic clasts, phenocrysts, or fracture fill; presence or absence
of bedding or other depositional features, fault zones or shear zones, and joints or fractures and
fracture frequency; percent core recovery; and RQD (rock quality designation). The available
stratigraphic, structure, and rock mass data will be integrated and summarized in Level 4
deliverables for each borehole.

The workscope in FY98 Includes analysis of core and cuttings for SD-11 to identify stratigraphic
contacts, using the core, cuttings, and geophysical and video log data as they are avallable. The
rernainder of the core and lithologic descriptions for SD-11, all efforts for SD-13, as well as
deveopment and review of Level 4 reports for both boreholes, will be done in FY99.

NEB: H:escr\TR3221 Mf.wpd



OUTPUTS: Levet 4 reports:

 Title: Stratiigraphy of the USW SD-11 Drill Hole, Yucca Mountain, Nevada

Deliverable 1D: SP322DM4

Due Date: 30 March, 1999

Deliverable Description: The report will consist of text providing a location description, drilling
history, method of study, an cverview of the geology (stratigraphy, structure, alteration) obsetved in
the USWSD-11 borehole and of the geophysical logging and individual log response (summarized
from deliverable in SA TR3B2GB1), the rock quality data observed in the cored portions of the
borehole, and discussion of any anomalous patterns or obsetvations. The borehole data will be
portrayed on a geologic core log showing geologic contacts, alteration, devitrification, welding,
fracuring, geology, lithologic description, core recovery, and geophysical log data. The log will be
presented at a scale of 1 inch = 10 ft. Data ascension numbers will be included for supportive data
submitted to the Technical Data Base. ’ .

Title: Stratigraphy of the USW SD-13 Drill Hole, Yucca Mountain, Nevada

Deliverable ID: SP322CMV4

Due Date: July 15, 1999

Deliverable Description: The report will consist of text providing an overview of the geology
(stratigraphy, structure, alteration) observed in the USW SD-13 borehole, the rock quality data
observed in the cored portions of the borehole, and discussion of any anomalous patterns or
observations. The borehole data will be portrayed on a geologic core log showing geologic
contacts, alteration, devitrification, welding, fracuring, geology, lithologic description, core recovery,
and geophysical log data. The log will be presented at a scale of 1 inch = 10 f. Data ascension
numbers will be included for supportive data submitted to the Technical Data Base.

Scope Differences from the Baseline: New Scope is being added to SA proposed for SD-6/WT-
24 C/SCR. Aftitle change for the summary account is also proposed with this C/SCR.

Key Assumptions:

The boreholes are constructed and adequate, qualified lithologic samples, geophysical logs, and
television camera logs are available for inspection and interpretation. The first set of geophysica!
logs will be avaitable for SD-11 in early July, 1998; and for SD-11 at the middly of July, FY"9; input
to last of two reports will be completed at end of calender year *98; no significant amount of logging
of core will be conducted without paper (field) copies of the geophysial logs. Structural (aka
fracture) logs will not be constructed for the boreholes.

Geologic contacts to be identified in the logging effort and in the report are those of the ISM2 3-D
Geologic Framework Model plusTpcpv2, Tptrv2, Tptpv2, and the top of RHH. Lithologic
descriptions will be made of the stratigraphic intervals between these contacts.

The geophysical character of the above contacts will have been identified by the effort currently
underway in SA 0G395FB1.

NEB: H:cser\TR3221 If.wpd
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12.

Core recovery data and RQD analyses will be provided from WBS 1.2.3.5.1. Structural log data,
derived from the review of borehole video logs, wiil be collected concurrently with the effort
described herelin, but with FY'88 planning funds. .

Level 3 borehole reports, in which the matrix properties data from WBS 1.2.3.3.1.2.3 will be
included, will be scheduled for these boreholes in FY'98 planning. A discussion of the matrix
properties analyses for the individual boreholes will not be included in the borehole reports

produced under this account in this C/SCR.
Cost Rationale:

Labor: (1.1 FTE)

0.3 FTE 101B geologist, with expertise in the volcanic stratigraphy at Yucca Mountain to conduct
technical reviews.

0.8 FTE 101B geologist, principal investigator, with expertise in the volcanic stratigraphy at Yucca
Mountain to construct borehole lithostratigraphic logs, conduct technical reviews, and prepare
summary feports.

0.01 FTE 100C for management, oversight and review

Travel ($10k):

Four 5-day trips from Albuquerque to Las Vegas/Yucca Mountain to support on site
lithostratigraphic work; to review borehole lithostratigraphic logs using core, cuttings, geophysical
and TV logs, etc. at the SMF; and, to attend meetings related to these boreholes. One 2-day trip
from Albuquerque to Denver to attend meetings, consult with other project participants, and
present data concerning the lithostratigraphy of these boreholes.

Other Direct Costs:
Miscelianeous equipment, supplies, and services ($6K).

Level III Milestones: None.
Level IIT Milestone Acceptance Criteria: N/A

Attachments and References: N/A

Schedule:
Log and prepare report for USW SD-11 borehole: Apr ‘98 - Mar * 89
Log and prepare report for USW SD-13 borehole: Dec ‘98 - Jul * 99 .

NEB: H:cser\TR3221 1f.wpd



 TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: QG32212FR?

Summary Account Title: Camplete Site Area Genlagic Map.

Summary Account MGR/ORG: Robert Craig - TISGS

Status of Change: @ _X_ Revised —— New
Scope Description:

FY97: Prepare a predictive cross-section and prepare a memorandum to the USGS TPO
on the 1) nature of fracturing; 2) a prediction of footwall/hanging wall deformation, and;
3) nature of faulting to be in the geology to be encountered along the alignment of the
ECRB drift. The model for the nature of footwall deformation along the Solitario Canyon
Fault to be developed will concentrate on the area to be encountered by the ECRB drift
and will help constrain future repository design and construction efforts. The cross-
section will incorporate existing mapping with minor field checking and confirmation of
the Central Block (1:6,000-scale) map area. The cross-section and memorandum will
address the number of fault splays off the Solitario Canyon Fault, the displacement along
the faults, and the lithologic contacts to be encountered. The memorandum on the nature
of ﬁ'actunng will concentrate on the relative fracture intensity expected to be encountered
in each major lithologic unit, the variations in dominant fracture orientations and possibly
fracture sets to be encountered. The nature of footwall deformation and associated
fractunng near the Solitario Canyon Fault will be described. The memorandum will be
concise and focused on the ECRB drift area. .

Scope Differences from the Baseline:

This new work was not included in the original FY97 plans. The necessity to conduct this
work is a result of the expressed desire of regulatory groups to assess the predictive
capabilities of the project for the geologic character of the repository block. This work
will also assist construction planning and design by providing data on expected geologic
conditions to be encountered.

Key Assumptions:

Adequate resources will be made available to complete this work.
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Cost Rationale: (§118K) ($67K - FY97; $51K - FY98)

The cross-section preparation, supportmg field review and traverse, digitization, submittal
of data package(s), and writing and reviewing the report.

Staffing: 1.0 FTE -

Geologist GS-14(0.25 FTE). Expert in structural geology, with emphasis on Yucca
Mountain Central Block structural geology and the creation of predictive cross-sections.

Geologist GS-13(0.25 FTE): Expent in structural geology, with emphasis on Yucca
Mountain Central Block structural geology and the creation of predictive cross-sections.

Computcr/GIS Specialist GS-12(0.25 FTE): Expert in the creation of maps and cross-
sections using GIS and other computer graphics systems.

Geologist GS-12(0.25 FTE): Expert in the collection and analysis of fracture data, -
specifically in volcanic terranes.

Travel: ($4K)

6 trips from Denver to NTS to conduct field verification of structural components of
predictive cross-section.

Other Direct Costs: ($4K)

Computer supplics to produce predictive cross section, miScellancous field supplies
expended during field verification, and miscellaneous office supplies.

Level IV Milestones:

A level 4 milestone (No. SPG22M4, duel4 Nov 97) will consist of a memorandum to the
USGS TPO presenting the predictive cross-section.

Level IV Milestone Acceptance Criteria:

-

A cross-section (1:6,000-scale) and concise memorandum will be prepared presenting a
prediction on the nature of faulting and fracturing to be encountered in the ECRB drift.
The memorandum will outline a simple model for footwall deformation to be encountered
as well as the relative variations in the characteristics of fracturing in the rock mass
traversed.

Attachments and References:

Schedule:
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Prepare Predictive Cross-Section and Memorandum 01 Jul 97 14 Nov 97 |

July 2, 1997 (7:20pm)



