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P&S Account - 1.2.3.2.2.1.2 USGS Baseline Start - 01-oct-1996
Baseline Finish - 30-sep-1997

P&S Account Title - Structural Features within the Site Area

PWBS Element Number - 1.2.3.2.2.1.2

PROS Element Title - Structural Features within the Site Area

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

Annual Budget 0 2397 0 0 0 0 0 0 0 0 0 0 2397

Statement of Work

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

OBJECTIVE:
Develop an adequate understanding of the three-dimensional geologic
structure 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 Carry out structural geologicimapping of Yucca Mountain and
vicinity.
o Measure and analyze fracture characteristics (density,
orientations, apertures, roughness, trace length, spatial
distribution, degree of connectivity, fracture-filling minerals)
for surface exposures, at depth in boreholes, and in the
Exploratory Studies Facility ESF).
o Perform geologic mapping of the ESF.
o Carry out prototype photogrammetric mapping in the ESF.
o Integrate structural geologic results with efforts to develop
site and regional geologic and process models.

For Y 1997, prepare site area geologic map, support development
of the 3-0 Integrated Site Model, update the fracture synthesis
report and carry out an analysis of fractures as they relate to
Cl-36 findings, and carry out geologic mapping of the ESF.

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

Summary Account Title

OG32212FB2 Complete Site Area Geologic Map
032212FB3 Fracture Studies
0G32212F94 Geologic Mapping of the Exploratory Studies acil
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OG32212 Structural Features within the Site Area (continued)

DELIVERABLES

Deliv ID Description/Completion Criteria Due Date

SPG22M3 Geol. Map of the Yucca Mountain Site Area 29-aug-1997

Criteria -
This deliverable shall nclude all information identified herein unless specifically exempted in writing
by the COR at least'60 days before the scheduled due date (30 days in special cases agreed to by the COR).

This milestone will be satisfied by completion of a geologic map of the Yucca Mountain Site Area. The map
will be prepared at a 1:24,000-scale and will cover the area from Crater Flat east to Fortymile Wash and
from the southern extent of the Claim Canyon Caldera south to the Busted Butte area. The map will
include faults, contacts of geologic formations and ones (as appropriate), lithologic descriptions, cross
sections. and a map unit correlation chart. The map will describe the nature of structural domains and C
provide information of the dominant 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 Q and non-Q data. The 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 use in the report shall include
record Accession Numbers or Data Tracking Numbers when available. Technical data contained within the
deliverable and not already incorporated n the Geographic Nodal Information Study and Evaluation System
(GENISES) shall be submitted for incorporation into the GENISES in accordance with YAP-SIII.3Q.
Verification of technical data submittal complianc 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 shall be processed in
accordance with YAP-5.1Q.

SPG32M3 Rpt: ithostrat Q'd Frac Data, Z Hydro Flow Mdl 30-apr-1997

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 deliverable will be satisfied by completion of a report incorporating all available d fracture data
for each of the lithostratigraphic units developed for the site area UZ hydrologic flow model within the
major structural blocks defined by the model. Report will 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 Qd and non-Q'd borehole (borehole TV logs and core data) data, 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. Stratigraphic nomenclature used shall'be
consistent with the Reference Information Base section 1.12 (a): Stratigraphy-Geologic Lithologic
Stratigraphy. Within the rport's Reference Section, references to data used in the report shall include
record Accession Numbers or Data Tracking Number when available. Technical data contained within the
deliverable and not already incorporated in the Geographic Nodal Informatlo Study and Evaluation System
(GEHISES) shall be submitted for incorporation into the ENISES in accordance with YAP-SII.3Q.
Verification of technical data submittal compliance shall be demonstrated by including as part of the
deliverable: 1) a copy o the Technical Data Information Form generated identifying the data in the
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OG32212 Structural Features within the Site Area (continued)

DELIVERABLES

Deliv ID Description/Completion Criteria [Due Date

Automated Technical Data Tracking system, and 2) a cop of the transmittal letter attached to the technical
data transmittal to the GENISES Administrator. This deliverable shall be processed In accordance with
YAP-S. lQ.

SPG42AM3 Rpt eo North/South Main Drft Sta 28+00 toS5+00 28-feb-1997

Criteria -
This deliverable shall nclude 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 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. I will enhance the map and data
deliverable for the same interval presented earlier as milestone 3GGF603M.

The report will integrate all mapping and other data, including, as appropriate, data from the north ramp
report, to present a complete description of the geology of the north/south main drift of the ESF. Maps
included with the report will cover from station 28+0 to 55+00, and be presented at a scale of 1:125.
These full-periphery geotechnical maps will show mapped geologic units and subunits, fractures, faults,
and other important structural features (as appropriate), the location of all samples collected by the
mapping group (or collected by PIs and/or the ESF Technical Coordination Office), and as-constructed
installed ground suppor and type.

The deliverable will supply fracture analysis for the north/south main 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 north/south main drift and as-determined structural
and stratigraphic interpretations will be presented. Predicted and actual stratigraphic, structural an
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
such as the Sundance and Ghost Dance faults. The report will also include a 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 breccla.

Results of the detailed line survey and appropriate graphical and tabular presentation of data will be
included in the report. A summary of photographic work conducted in support of the mapping 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 will briefly describe any unusual
features observed in the mapping, detailed line survey, photogrannetry, or sampling exercises. Results of
the RQD and Q R 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 Alcove 5, the thermal test facility, and Alcove 6, the north
Ghost Dance Alcove), a summary of detailed line survey data, stereo photographic nformation, 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 nd structural features, as appropriate.

This deliverable shall be prepared in accordance with OCRWM approved quality assurance procedures
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OG32212 Structural Features within the Site Area (continued)

DELIVERABLES

Deliv ID Description/Completion Criteria . Due Date

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 Number when available. Technical data contained within the
deliverable and not already incorporated in the Geographic Nodal InformatLo Study and Evaluation System
(GENISES) shall be submitted for incorporation into the GENISES in accordance with YAP-SIII.3Q.
Verification of technical data submittal compliance shall be demonstrated by including as part of the
deliverable: 1) a copy o the Technical Data Information Form generated identifying the data in the
Automated Technical Data Tracking system, and 2) a cop of the transmittal letter attached to the technical
data transmittal to the GENISES Administrator. This deliverable shall be processed in accordance with
YAP-S.10.

SPG42DM3 Ltr pt: Geo S.R. Sta 55400 to STA 63+47 28-feb-1997

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 data submittal will consist of a compilation of maps, graphical data treatments, and data
collected in the Exploratory Studies Facility ESF) from Station 55+00 through Station 63+47.

Maps included will be presented at a scale of 1:125. These full-periphery geotechnical maps will show
mapped geologic units and subunits, fractures, faults, and other important structural features (as
appropriate), the location of all samples collected by the mapping group (or collected by Ps and/or the
ESF Technical Coordination Office), and as-constructed installed ground support and type.

The deliverable will supply first-order graphical fracture analysis 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) as necessary 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. C
Results of the detailed line survey and appropriate graphical and tabular presentation of data will be
included in the data submittal. Results of the RQD and Q6RMR 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 additional constructed portions of Alcove 5, the thermal test facility, and Alcove 6, the
north Ghost Dance Alcove), line survey data, stereophotography, tabulations and assessment of structural
data from alcove mapping investigations, and statistical treatment of alcove fracture data will be N

included in the report. Alcove borehole information will be ncorporated for enhanced assessment of the
geometry o 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 cite in the report shall be appropriately noted. Stratigraphic nomenclature used shall be
consistent with the Reference Information Base section 1.12 (a): tratigraphy-Geologic Lithologic
Stratigraphy. Within the report's Reference Section, references to dat used in the report shall include

________ I A
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OG32212 Structural Features within the Site Area (continued)

DELIVERABLES

Deliv ID Description/Completion Criteria f Dun Date
I

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-SIZI.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 shall be processed in
accordance with YAP-5.1Q

SPG42CM3 Ltr Rpt: Geo of S.Ramp, Sta 55+00 to S. Portal 30-aug-19 i

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 report will consist of a compilation and summary of mapping data collected in the
Exploratory Studies Facility (ESF) from Station 55+00 through the end o the south ramp.

The report will ntegrate all mapping and other data, including, as appropriate, data from the north/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 55400 to the south portal, and be presented at a scale of
1:125. These full periphery maps will show mapped geologic units and subunits, fractures, faults, and
other important structural features (as appropriate), the location of all samples collected by the mapping
group (or collected by PIs and/or the ESF Technical Coordination Office), and as-constructe installed
ground support and type.

The deliverable will supply fracture analysis for the south ramp 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 south ramp 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.

Results of detailed line survey and appropriate graphical and tabular presentation of data will be
included in the report. A summary of photographic work conducted'in support of the mapping 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 will briefly describe any unusual
features observed in the mapping, detailed line survey, photogrammetry, or sampling exercises. Results of
the RQD and Q & M analyses will also be provided.

Alcove maps (for additional constructed portions of Alcove 5, the thermal test facility, and Alcove 6, the
north Ghost Dance Alcove), a summary of the detailed line survey data, stereo photographic nformation,
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 OCRM approved quality assurance procedures
implementing requirements of the Quality Assurance Requirements Description. The product shall be
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OG32212 Structural Features within the Ste Area (continued)

DELIVERBLES

Deliv ID Description/Completion Criteria Due Date

developed on the basis of the best technical data, including both and non-Q data. The 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. ithin 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 the Geographic Nodal Information Study and Evaluation System
(GENISES) shall be submitted for incorporation into the GENISES in accordance with YAP-SIII.3Q.
Verification of technical data submittal compliance shall be demonstrated by including as part of the
deliverable: 1) a copy of the Technical Data Information Form generated identifying the data In the
Automated Technical Dat Tracking system, and 2) a copy of the transmittl letter attached to the technical
data transmittal to the GENISES Administrator This deliverable shall be processed in accordance with
YAP-5. 1Q.
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