
MINUTES OF THE NOVEMBER 8, 1995
U.S. NUCLEAR REGULATORY COMMISSION/U.S. DEPARTMENT OF ENERGY

TECHNICAL MEETING ON THE EXPLORATORY STUDIES FACILITY

On November 8. 1995, staff from the U.S. Nuclear Regulatory Commission met
with representatives of the U.S. Department of Energy (DOE) to discuss items
of mutual interest regarding progress in constructing DOE's Exploratory
Studies Facility (ESF) at Yucca Mountain: tunnel boring status; the drilling,
testing and sampling program; design status; health and safety issues; and the
flowdown of requirements. The meeting. held by videoconference between DOE
facilities in Washington, D.C., and Las Vegas, Nevada, was convened at noon
EDT. Attachment 1 is the meeting agenda.

Other organizations represented were the State of Nevada Nuclear Waste Project
Office (NV NWPO); Clark County, Nevada; Nye County, Nevada; the Nuclear Waste
Technical Review Board (NWTRB); the United States Geological Survey (USGS);
the United States Environmental Protection Agency (EPA); DOE's Management and
Operating Contractor (M&O); DOE's Quality Assurance Technical Support Services
Contractor (QATSS); Weston; and, by telephone, NRC's Center for Nuclear Waste
Regulatory Analyses (CNWRA). Attachment 2 is the attendance list for the
meeting.

DOE's first presentation was an update on construction of the ESF. Progress
continues to be ahead of schedule. The tunnel boring machine (TBM) is
progressing around the first bend in good ground. The baseline target for
Fiscal Year 1995 was reached on August 22. 1995. No steel sets have been
installed since early September. The construction of Alcoves 1-3 is complete
as is the excavation of Alcove 4. A refuge chamber for emergency use is
planned for Alcove 4. As noted in the report of September 13, 1995, meeting.
Alcoves 5 and 7 will not be constructed due to lack of funds. A consulting
board of four tunneling experts has been established and is functioning to
advise senior DOE and M&O management on cost-effective tunneling safety, and
design adequacy. Attachment 3 provides details on progress of the tunnel.
The presentation ended with the showing of photographs of ESF activities.

Next, DOE reported on the status of surface-based testing and updated the ESF
drilling, sampling, and testing program as of November 8. 1995. Attachment 4
provides an overview of work in boreholes and trenches that has been completed
and is planned as well as accomplishments and near-term objectives of ESF
geohydrology (permeability) tests, construction monitoring, and other ESF
testing activities. It was noted that the planned Large Block Test was being
"mothballed" due to funding restrictions. Attachment 4 also includes
photographs of drilling, mapping. sampling, and testing. The representative
from Nye County. Nevada, requested data from the thermal tests. DOE indicated
that this information would be provided. In response to a question. DOE
indicated that it knew of no plans to remove the seismic test station from
Alcove 1.

The discussion of the status of ESF design was led by Mr. Sandifer due to Mr.
Snell's unavailability. The discussion centered around an update of the
design progress, the status of the design products for excavating the main
drift of the ESFand an update of the changes to the design control process.
Progress on ESF design packages, schedule for design of Alcove #4. drawings
for the interface of the ESF with the repository, design analyses for the main
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drift excavation, and the updated design control process were discussed.
Updates of M&O procedures QAP-3-10, "Design Control Process." and QAP-3-12,
"Transmittal of Design Input." were described. Attachment 5 provides the
"overheads" that were used during the discussion. DOE noted that NRC will
receive "observer" copies of documents going through external design review.

Environmental, safety, and health issues associated with ESF construction and
worker safety were discussed next, and Attachment 6 provides the "overheads"
that were used during this discussion. DOE described its safety and health
organization for Yucca Mountain and the directives it works under. noting that
there is a documented safety and health plan. DOE's "Concerns Program" and
its relationship to the safety and health plan were discussed. Pages 11-13 of
Attachment 6 provide data comparing worker safety at Yucca Mountain with
worker safety at other similar projects. Regarding the data on Page 11, DOE
had not determined why there was a relatively large difference in total
reportable cases (TRC) even though the lost workday cases (LWD) are very
comparable.

NRC has been concerned for some time with obtaining assurance that the
requirements of 10 CFR Part 60 are reflected in the ESF design documents, and
the final technical subject on the agenda addressed these concerns.
Attachment 7 was used during the discussion. Historical problems and
improvements to the design system were discussed. The NRC Senior Site
Representative noted that a meeting was scheduled later in the week where the
subject would be discussed in more detail and that he would be following-up to
ensure that the revised system will provide the information required by the
staff.

The meeting concluded at 3:00 p.m. EST after it was generally agreed that the
next meeting would probably be more than three months later.

g[hn G. Soraul Christian E. Einberg
Pivision of Waste Management Regulatory Integration Div on
Office of Nuclear Material Office of Civilian Radioactive
Safety and Safeguards Waste Management

U.S. Nuclear Regulatory Commission U.S. Department of Energy
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DOE-NRC TECHNICAL MEETING AGENDA
EXPLORATORY STUDIES FACILITY DESIGN AND CONSTRUCTION

VIDEO CONFERENCE
Bank of America Center, Blue Room, Las Vegas, Nevada

Forrestal Building, Room 1E267, Washington, DC
* November 8, 1995

9:00 PDT
(Noon EDT),

9:15 PDT-
(12:15 EDT)

9:45 PDT
(12:45 EDT)

10:15 PDT
(1:15 EDT)

10:45 PDT
(1:45 EDT)

11:15 PDT
(2i15 EDT)

Opening Remarks DOE, NRC,
NV, AUG

ESF Construction Update
- Consulting Board
- Alcove #4 Construction Status
- Refuge Chamber Status

Drilling, Testing, and Sampling Program
Update
- Drift Scale Heater Test Status

ESF Design Status
- Design Progress Update
- Design Control Process
- Design Products for Main Drift Excavation
- Ground Support*
- Ghost Dance Fault Design Activities*

ES&H Issues Associated With ESF
Construction and Workers Safety

Requirements Flowdown

DOE

DOE

DOE

DOE

DOE

11:45 PDT
. (2:45 EDT)

Closing Remarks and Discussion DOE, NRC,
NV, AUG

12:15
(3:15 EDT).

Adjourn

Note: The topics marked with asterisks will be addressed only if the information is available

10123/95
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DOE/NRC ESF TECHNICAL MEETING

NOVEMBER 8, 1995

ATTENDANCE LIST

NAME ORGANIZATION PHONE

(Las Vegas, Nevada)

Heitkamp, Joe B. M&O (702) 295-9179

Haghi, Ali M&O (702) 295-9394

Verna, Bernard J. DOE (702) 294-7410

Dana, Steve QATSS (702) 294-7176

Kennedy, William M&O (702) 294-7062

McKenzie, Dan M&O (702) 294-1863

Frishman, Steve NV NWPO (702) 687-3744

Gil, April V. DOE (702) 794-7622

Segrest, Alden M&O (702) 794-9704

Thom, Barry M&O (702) 794-1944

Rindskopf, Milton M&O (702) 794-7628

v. Tiesenhausen, E. Clark County (702) 455-5175

Blaylock, Jim DOE (702) 455-7913

Stellavato, Nick Nye County (702) 295-6142

Murphy, M.R. Nye County (360) 943-5610

Geer, Tom M&O (702) 794-7868

Royer, Dennis DOE (702) 794-7501

Belke, Bill NRC (702) 388-6125

Petullo, Colleen EPA (702) 998-2446

Glenn, Chad NRC (702) 388-6125

Fortner, Tom DOE (702) 794-7576

Harrington, Paul DOE (702) 794-7785

Craun, Richard DOE (702) 794-7787

Boyle, William DOE (702) 794-7595

Hanlon, Carol DOE (702) 794-5118

Sandifer, Robert M&O (702) 794-1869

Adkins, Howard M&O (702) 794-7417

Parker, Charles M&O (702) 794-9177
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|NAME IORGANIZATION IPHONE

(Las Vegas, Nevada - concluded)

Snell, Dick M&O 1(702) 794-5360

Brocoum, Steve jDOE |(702) 794-9611

(Washington, D.C.)

Einberg, Chris DOE (202) 586-8869

Delligatti, Mark NRC (301) 415-6620

Wallace, Ray USGS (202) 586-1244

Rogers, Tom M&O (202) 448-2320

Spraul, Jack NRC (301) 415-6715

Nataraja, Mysore NRC (301) 415-6695

Dresser, Dan Weston (202) 646-6781

Minwalla, Homi M&O (202) 488-2306

McFarland, R.K. NWTRB (703) 235-4473

Jagannath, Banad NRC (301) 415-6653

Bell, Michael NRC (301) 415-7286

(San Antonio, Texas - by telephone)

Brient, Bob CNWRA (210) 522-5537

Mabrito, Bruce CNWRA (210) 522-5149
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Construction Update

TBM PROGRESS

* Station 26+38.6 meters on 10131/95 @ 8:00 a.m.

* Actual Advance Since Last Meeting

* Scheduled Progress Since last Meeting; per Program Plan was

Variance (amount Ahead of Schedule)

* Job-to-Dato Progress

a Baseline Program Plan Scheduled Advancement

a Variance (amount Ahead of Schedule)

(1 of 2)

917.65meters (3,486.6 feet)

282.4 meters ( 926.3 feet)

635.1 meters (2,083.1 feet)

2,638.6 meters (8,326.6 feet)

1,440.0 meters (4,723.2 feet)

1,098.6 meters (3,603.4 feet)

- ----- ---- � -... --11... -.. +....--.-,I



Construction Update

- TUNNEL REFERENCES AND STATIONING

(2of2)

- TSW1 Station 10+67 meters

- Drill Hole Wash Fault Zone Station 19+00 meters and Station 19+38 meters

- TSW2 (approximate location) Station 27+00 meters

- Thermal Test Area, (approximate location) Station 28+30 meters

- 1st Access to Ghost Dance Fault, Alcove 6 .(approximate location) Station 38+00 meters

- 2nd Access to Ghost Dance Fault, Alcove 7 (approximate location) Station 47+00 meters

- Second Curve Toward the South Ramp Station 59+35 meters



ALCOVE #4 DESIGN AND CONSTRUCTION STATUS

- Design Length 51.7 meters or 160.6 feet, at Station 10+27.76 meters;

- Design Complete and Released for Construction 10111/95;

- K/PB Completes Work Package and Procedures 10/13/95;

- Mobilization of Equipment 10/14/95;

- Construction Began 10/14/95, Completed the Excavation 10/27/95;

- Program Baseline Schedule for Completion of Excavation 10/11/95 Based on an Original
Start Date of 9/29/95.
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Week Ending

As of 10/31/95
[ 7 Weekly TBM Advance - Weekly Running Average II

1. Head Repair, TBM Down 7 days;

2. Labor Day Holiday, 4 Day Work Week;

3. Installed Booster Drive #2, Down 2 days;

4. Moved Into the Initial Curve, Reduced Production Time due to set up for Survey Activities;

5. Reduced Production due to Training the TBM Belts, Surveying Activities, and Adjusting the Main Conveyor Belt.
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: Refuge Chamber

*In accordance with MSHA Standards;, but not required by
* OSHA

*First chamber. will be included in test Alco've #4 (Station.*, .10+27.76)
* Requirements:

- 75 M? of floorspace for emergency use -

- Capable of being sealed

- Fire-resistant
Stocked with emergency supplies

-Separate communication system,



Consulting Board

* Yucca Mountain Board of Consultants formed to advise
Senior DOE & M&O Management on Cost-Effective
Tunneling, Safety, and Design Adequacy

l Board Members:
- S. H. Bartholomew, Chairman

- Dr. R. Heuer

- L. Snyder

- J.Lemley

* Kick-off meeting October 24-25 1995

* Initial Report due November 10, 1q95



TBM PROGRESS
North Portal
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Drilling, Sampling, and Testing Program
Update

Presented to:
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Presented by:
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Geoengineering, Team Leader
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Driling\Sampling\Testing Completed
September 1, 1995 - October 31, 1995

UZ-7a
Placed pneumatic Instrumentation and

atemmed/arouted units In borehole.

SD-12
Completed wellhead box and Instrument

shelter Installation In preparation for
pneumatic Instrumentation.

NnlCBMVLE2.12G.NnC.PPT411 -8-05 2
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Drilling\Sampling\Testing Completed
September 1, 1995 w October 31, 1995

SD-7

Continued coring to 2492 ft. The ground water table was encountered at a
depth of 2084 ft., and hydrochemistry samples were obtained. Planned total

depth of 2675 ft.
NRCBOYLE3.126.MRC.PPT4114 95 3



Dri0IIng\Sampling\Testing Completed
September 1, 1995 - October 31, 1995

I7T^ - )

. I-"".2.!
WT-12

Completed long term pump test of approximately 20 gpm.
NnlCi3OYLE4.125.NRC.PPT41l 1-8-95 4



Drilling\Sampling\Testing Completed
September -1, 1 995 - October 31, 1 995

(Continued)

UZ-1 CGeophones
beIng Installed

UZ-16

Conducted Vertical Seismic Profiling test program. There are 96 3-
component geophones grouted into UZ-16. A truck mounted seismic

source was used to produce input signals to the geophones.
NRCBOYLES.125.NRCnPPTuI1.8OS 5



Drilling\Sampling\Testing Completed
September 1, 1995 = October 31, 1995

(Continued)

LBL Selsmic Thumper

G-2, G-4, RF-4, RF-7a & SD-12

Conducted Vertical Seismic Profiling In open boreholes using moveable
geophones and a surface Impact source.

NRCB0YLE6.125.NRC.PPT4/J 6 8-5 6



Drilling\Sampling\Testing Completed
September 1, 1995 - October 31, 1995

C-Hole
Installed the pump and opened flow ports

between Isolated zones for hydraulic tests that
precede tracer testing of Work Period 2.

NCBOYLE7.126.NAMC.PPTA 14.95 7



Drilling\Sampling\Testing Completed
September 1, 1995 - October 31, 1995

Repository Geophysical Survey
- Extended seismic reflection survey lines across

Yucca Mountain, re-ran one existing line across Yucca
Mountain and ran two high resolution seismic lines
across the Ghost Dance Fault

NRCSOYLES. 126.NRC.PPT4/ 1.-8.95 8



Borehole Geophysical
Logging Planned

November 1, 1995 - December 31, 1995

* UZ-7a
.* SD-7
* G-2

Deviation Survey
Logs and Deviation Survey
Logs

NRC6OYE9.125.NnC.PPT4fI 1-8-95 9



Drlling\Sampling\Testing Planned
November 1, 1995 - December 31, 1995

SD-12

SDw7

C-Hole

WT-10

G-2

Place pneumatic Instrumentation in
borehole and stem/grout instruments in
place.

Complete coring to total depth of 2675 ft.

Continue hydraulic testing and set up
reactive tracer experiment

Workover existing borehole and run pump
test.
Conduct multiple. pump tests,

NRCGOYLE1O.12&.NRC.PPT4/11 -95 10



Drilling\Sampling\Testing Planned
November 1 , 1995 - December 31 , 1995

(Continued)

* Monitoring of Pneumatic Instrumentation
- NRG-4 (Nye County)
- NRG-6
- NRG-7a
- ONC#1
- SD-12
- UZ-4

- UZ-5
- UZ-7a

(Nye County)

NnCIBOYLEI .125.NnC.PPT4J1118.95 1I1



SBT Borehole Activities
in the Vicinity of the Repository

Potential
Repository Boundary NRG-7a
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SBT Activities in the YM Region

BOYLE.125.NRC.CDRIM13-05 13



ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

1. GEOHYDROLOGY (PERMEABILITY) TESTS

RECENT ACCOMPLISHMENTS:

ALCOVE#1
* PRIMARY TESTING (CROSS-HOLE) IN ALCOVE #1 WAS COMPLETED BY END-JULY

(ANISOTROPIC RADIAL BOREHOLES). ALCOVE #1 HAS ENTERED LONG-TERM
MONITORING PHASE.

* LAWRENCE BERKELEY LABORATORY CONDUCTED PACKER EVALUATIONS IN THE
30 METER RADIAL BOREHOLES LOCATED IN ESF ALCOVE #1 THE WEEK OF
SEPTEMBER 26.

ALCOYVE#2
* DRILLING (DRY CORING) OF THE FIRST BOW RIDGE FAULT PENETRATION

BOREHOLE IN ALCOVE #2 BEGAN ON AUGUST 16. FINAL DEPTH IS 26.3 METERS,
ACHIEVED ON AUGUST 24.

* BOREHOLE TEMPERATURE MEASUREMENTS WERE CONDUCTED DURING
SEPTEMBER.



ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

1. GEOHYDROLOGY (PERMEABILITY) TESTS (Cont.)

RECENT ACCOMPLISHMENTS (Cont.):

ALCOYE #3
* EXCAVATION OF ALCOVE #3 BEGAN ON AUGUST 17 USING AN ALPINE

MINER-50. EXCAVATION WAS COMPLETED ON AUGUST 25 (FINAL DEPTH 36.5
METERS).

* A BULKHEAD WAS CONSTRUCTED AT THE ENTRANCE OF THE ALCOVE IN
SEPTEMBER TO PRESERVE MOISTURE CONCENTRATIONS.

ALCDVE#4
* *LOCATION AND DESIGN MODIFICATION CRITERIA FOR ALCOVE #4 WAS

COMPLETED IN OCTOBER. EXCAVATION BEGAN USING AN ALPINE MINER-50
ON OCTOBER 16,1995.



ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

= J1 j -Vw ft

1I GEOHYDROLOGY (PERMEABILITY) TESTS (Cont.)

NEAR-TERM OBJECTIVES:

* CORE DRILLING FOR BOW RIDGE FAULT TESTING (ALCOVE #2)
UNDERWAY; TESTING (SINGLE-HOLEIHYDROCHEMISTRY) WILL
OCTOBER.

Is
BEGIN IN

* INITIAL CORE DRILLING WILL BE INITIATED IN EARLY NOVEMBER FOR
RADIAL BOREHOLE TESTS IN ALCOVE #3.
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ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

11. CONSTRUCTION MONITORING ACTIVITIES

RECENT ACCOMPLISHMENTS:

* INSTRUMENTATION (CONVERGENCE PINS, STRAIN GAGES, AND ROCK BOLT
INSTRUMENTATION) BEHIND TBM GROUND SUPPORT INSTALLATION CONTINUES
BEYOND CS 23+00; DATA IS BEING SUBMITTED TO A/E.

* MPBX AND SPBX INSTALLATIONS IN TBM MAIN TUNNEL CONTINUE.

* FIRST AUTOMATED DATA ACQUISITION STATION (DAS) IS BEING INSTALLED; DAS
WILL SERVICE INSTRUMENTATION IN ESF STARTER TUNNEL AND ALCOVE #1.

* ROCK MASS MOVEMENT AND CONVERGENCE MONITORING WAS CONDUCTED
CONTINUOUSLY DURING EXCAVATION OF ESF ALCOVE #3 AND #4.



ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

Ile CONSTRUCTION MONITORING ACTIVITIES (Cont.)

NEARJTERM OBJECTIVES:

* CONTINUE GROUND SUPPORT/DRIFT STABILITY INSTRUMENTATION AND
MONITORING BEHIND TBM AND IN EXCAVATED ALCOVES.

* INITIATE IDS DATA COLLECTION USING DAS #1.

* CONTINUE SCAN-LINE SURVEYS IN SUPPORT OF ROCK MASS QUALITY
DETERMINATIONS IN MAIN TUNNEL.

* CONTINUE MONITORING SUPPORT FOR ALCOVE #4 EXCAVATION.

* PLAN MONITORING SUPPORT FOR THERMAL TESTING REGION.



ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

Ill. OTHER ESF TESTING ACTIVITIES

RECENT ACCOMPLISHMENTS:
* GEOLOGIC MAPPING OF TBM TUNNEL AND ALCOVE #4 Is CONTINUING FROM

GANTRY SYSTEM BEHIND TBM SHIELDS AND FROM LIFTS (ALCOVE
MAPPING).

* 10" CORE FOR INTACT FRACTURE TESTING WAS TAKEN FROM ALCOVE #2 IN
SEPTEMBER.

* A SHUT-DOWN OF THE LARGE BLOCK TEST AT FRAN RIDGE IS COMMENCING
WITH THE INSULATION OF THE BLOCK.

* A PRELIMINARY LOCATION AND TEST CONFIGURATION FOR THE IN SITU
THERMAL TESTING IN THE TOPOPAH SPRING (TSw2) HAVE BEEN
DEVELOPED BY ESF DESIGNERS; INITIAL AND ADDITIONAL DESIGN CRITERIA
HAVE BEEN SUBMITTED TO THE ASE.

* SEISMIC INSTRUMENTATION HAS BEEN INSTALLED IN ALCOVE #1.

* NYE COUNTY REPRESENTATIVES CONTINUE TO MONITOR THE
HUMIDITY/TEMPERATURE/BAROMETRIC PRESSURE MONITOR ON THE TBM.



ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

Ill. OTHER ESF TESTING ACTIVITIES (Cont.)

NEAR-TERM OBJECTIVES:

* FULL-SCALE MAPPING AND SAMPLING OF TOPOPAH SPRING WELDED UNIT
#1 AND #2 WILL CONTINUE.

* FORMAL DESIGN AND TEST LAYOUTIPLANNING FOR IN SITU THERMAL
TESTING WILL CONTINUE THROUGH REMAINDER CALENDAR 1995.
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Drill Hole Wash Structure

* Based on mapping, borehole, and geophysical data
a fault, probably strike-slip with a wide zone of
deformation but small (< 10 m) vertical offset was
predicted in North Ramp Report

* Mapped fault zone to the northeast has a vertical
displacement of P'10 m

* Two faults encountered in North Ramp below Drill
Hole Wash at about 19+00, 22+60
- Vertical displacement -'2.5 m on each
- Category I ground throughout

* DOE reevaluating basis for prediction

6Ienamot.wbs.PPThnoWday yr
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ESF TEST ACTIVITIES SUMMARY
ACCOMPLISHMENTS AND NEAR-TERM OBJECTIVES

IV. IN-SITU THERMAL TESTING

OVERVIEW:

* ADDITIONAL DESIGN CRITERIAITEST REQUIREMENTS WERE SUBMITTED TO THE ESF DESIGN ASE DURING
OCTOBER. A SCIENTIFIC TEST CRITERIA AND PLANNING DOCUMENT IS BEING DEVELOPED BY THE THERMAL
TESTING TEAM AND IS SCHEDULED FOR SUBMITTAL TO THE ESF TCO IN DECEMBER OF 1995.

* EARLY SMALL-SCALE THERMAL.MECHANICAL-HYDROLOGICAL TESTING AND INSTRUMENTATION SHAKEDOWN IS
SCHEDULED TO BEGIN IN THE FALL OF 1996. THE TEST WILL BOLSTER CONFIDENCE IN THE ABILITY TO
CONSTRUCT AND INSTRUMENT THE REMAINDER OF THE TEST AND GAIN SOME THERMAL-MECHANICAL DATA NOT
DERIVABLE FROM OTHER PLANNED ACTIVITIES.

* AS THE SHAKEDOWN/THERMAL-MECHANICAL AREA IS BEING CONSTRUCTED AND INSTRUMENTED,
CONSTRUCTION WILL CONTINUE ON THE REMAINDER OF THE THERMAL TEST FACILITY. THIS WILL INCLUDE A
REPOSITORY EMPLACEMENT-SCALE, HEATED DRIFT WITH SIGNIFICANT THERMAL.MECHANICAL.CHEMICAL.
HYDROLOGICAL INSTRUMENTATION, WING HEATERS AND A PLATE-LOADING COMPONENT. TESTING IS
SCHEDULED TO BEGIN IN EARLY 1998.
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Scope

* Design progress update

* Design products for main drift excavation

* Design control process update

NRCTEESF2.126.PPT4/1 14 95



Design Progress Update

GROA/ESF interface drawings
- 7 drawings, 2 analyses

- Submit for baselining by November 30, 1995

- Developing technical report to define changes
Currently In final checking

- Develop coordinate geometry analysis to define layout
Currently In final checking

- Revise/develop drawings in accordance with results
of analysis and conclusions of technical report
> Drafts complete and will enter review cycle upon approval of

the analyses

NRCTEESF3.126.ppT411 i*g845



Design Progress Update
(Continued)

* GROA/ESF interface drawing changes
- Removed slight curve in main drift
- Removed two slight breaks in grade of main drift

' Remove potential waste main
- Remove South Ramp extension
- Remove Imbricate Fault drift
- Remove ESF main test area

- Change alignment of North Ramp extension
- Make minor adjustments to North Ramp alignment
- Adjust shape of GROA layout (decrease width at

south end)

NFICTEESF4.t2O.PP4/1 14-95



Design Progress Update
(Continued)

* Ghost Dance Fault design
- Preliminary layout and location Included In Layout

and Sizing of ESF Alcoves and Refuge Chambers
analysis (approved 8125195)

- Existing blasting and ground support analyses,
drawings and specifications will apply

- Plan & Grade drawings expected to be issued 4/96

NRCTEESF,12O.PPT4111445



Design Products for
Main Drift Excavation

NRCTEESFUM128.PPT41 1-8-95



Design Products for
Main Drift Excavation

Main Drift (8A) Analysis Estimated Schedule
Analysis Title Ext Review Approval

Geology -ESF TS Loop 5123195(A) 6119195(A)

ESF layout calculation 6/12/95(A) 7/07/95(A)

Shotcrete & rockbolt material 7119195(A) 9/20/95(A)
dedication

General construction methods 7/24/95(A) 8/18195(A)

Layout and sizing of ESF 8/07/95(A) 8/25/95(A)
alcoves & refuge chambers

NRCTEESFY.12e.PPT4/1 14.805



Design Products for
Main Drift Excavation

Main Drift (8A) Analysis Estimated Schedule

Analysis Title Ext Review Approval

ESF ground support design 8114195(A) 9/06/95(A)

Ground support - structural 9/20/95(A) 10/24/95(A)
steel

Ground support - structural 11/10/95 11/23/95
steel material dedication

Invert segment 11/30/95 12/26/95

NRCTEESF8. 126.PPT4/1 14-9S



Design Products for
Main Drift Excavation

Main Drift Design Output Estimated Schedule
Outputs Ext Review Issue

Main drift plan & profile drawings 8117195(A) 9/08/95(A)
Revised subsurface general 10/02/95(A) 11/10/95
construction specification
Revised rockbotltshotcrete 11/09/95 12/11/95
specification
Revised ESF ground support 11/13/95 12111/95
specifications and drawings

Revised steel set drawings 12/14/95 1/11196

Revised steel set & accessories 12/15/95 1/12/96
specification

NRCTEESF9. 120.PPT4I 1.8-5



Design Control Process Update

NACTEESFIO.126.PPT41 14-45



Design Control Process

* QAP-3-12, Transmittal of design input
- Revision 6 effective 10/30/95
- Require transmittals to be tracked or logged
- Require all requests for data to be In writing (oral

requests no longer allowed)
- Require requests for Information gathered through

ESF testing activities to be submitted to the TCO

NRCTEESF1I.120.PPT4/1 1-5895



Design Control Process

* QAP-3-O, Design control process
- Expand Interdiscipline review to include organizations

external to Engineering (e.g. DOE, TCO, constructor)
- Retain external review as optional
- Allow M&O approval and baselining of design

products without DOE acceptance (DOE will accept
design products through surveillances)

- Remove references to Basis for Design document
- Incorporate editorial changes and clarifications
- Reflect QARD, Revision 5

NRCTEESF12.12e.PPT4/1 I--O5
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YMP S&H Organization

* Project Manager (EH-1, RW-1)
* AMESH
* M&O Safety and Health
* Constructor (KIPB)
* Teammates (Consortium, Laboratories)
* Management and Supervision
* Employees

2



YMP S&H Directives

* Federal Laws and Regulations (OSHA)
* State Laws and Regulations
* DOE Orders
* DOE and Industry Standards (OSHA, NFPA)
* OCRWM Requirements - Document Hierarchy
* YMP Requirements - Plans, Procedures
* M&O Requirements - Plans, Procedures
* Best Management Practices

3



YMP S&H Flowdown

Project, Manager

AMESH

*

M&O
Safety & Health

AMEFO

M&O
Construction
Management
Organization

M&O Teammates

Construction Contractor

4



YMP S&H Communications

* YMSCO S&H Policy
* M&O S&H Policy
* M&O Safety Steering Committee
* M&O Employee Safety & Health Committee
* M&O CMO Safety Meetings
* Teammate Safety Meetings
* Supervisor's Safety Meetings
* OCRWM AP 32.1 (Employee Concerns)

6



OCRWM Concerns Program

Purpose:
- Provide a 'Confidential' Avenue For Reporting

Concerns Without Fear of Retaliation
- Promote Management's Availability & Visibility

* Responds To:
- DOE Order 5480.29 Employee Concerns Management

System
-29 CRF 1903 Inspections, Citations and Proposed

Penalties

* Implemented By:
-OCRWM Administrative Procedure -(AP) 32.1 "OCRWM

Concerns Program"
(This AP Consolidated Project and Program Procedures for QA and ES&H
concerns Into one procedure).



*OCRWM Concerns Program (cont'd)

ES&H Process:
* OCRWM Concerns Program Manager (DOE)

Receives, Logs and Tracks all Concerns

* ES&H Concerns Transferred to AMESH for Resolution

* AMESH Conducts Investigation

* AMESH Report Sent to OCRWM Concerns Program
Manager for Disposition

* Final Results are Reported to RW-IIRW-2

7



OCRWM Concerns Program (cont'd)

* ES&H Concerns:
-Fifteen issues received in Fiscal Year '95

-Six closed

- Four awaiting closure
- Five being investigated

* Categorization:
- No imminent danger or serious S&H situations
-Concerns from disgruntled employees

-Concerns resulting from termination of employees

-Concerns with Management Responsiveness
S



S&H Oversight

* DOE EH-1 Site Representative Program

- DOE Headquarters

- Individually Assigned Site Rep

- Frequent Visitation

* YMSCO AMESH

-Overall YMP S&H Responsibility

- Oversight of all Participants

-Surveillances, Audits, Assessments

9



S&H Oversight (cont'd)

* AMESH Participation In Readiness Reviews
-TBM Start-Up
- Phase IV TBM Operations

* M&O Surveillance Program
-Occupational Safety Compliance Reports

* Reporting and Recordkeeping
- Incidents/lllnesses
- Lost Workdays

10



Tunnel Project Statistics

TRC LWC

Project A
Project B
Project C

25.1
35.3
43.8

6.2
5.4
3.8I

8 Project Avg. - CY94
(>2.6M Labor Hours)

M&O Construction Rate
(from 1 994m1 995/2)
(1.2M Labor Hours)

28.3

9.1

6.4

6.4

..
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Recordable Injury/Illness Incidence Rates
All M&O Teammates/Subcontractors

Compared to Industry & DOE
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Lost Workday Incidence Rate
All M&O Teammates/Subcontractors

Compared to Industry and DOE
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YMP S&H Implementation Summary

* Documented Program
* InputlOversight Required at all Levels
* Employee Concerns Addressed
* Program Dynamics Result in Change/

Improvement
* Program Results Compare Favorably

With Industry Standards

14
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Purpose of the Technical side of the
OCRWM Hierarchy

* To identify applicable technical and regulatory
requirements and consistently allocate them to the
system elements (e.g.,. Storage System
Requirements, MGDS Requirements)

* To refine the allocated requirements to more
specifically address the item being designed

* To be able to maintain the connection between the
original technical and regulatory requirement and
the requirement interpretation used for design (ie.,
provide traceability)

MDSRFGI.125.PPT4.NRUCl I4-1S



What is NOT the Purpose of the
Technical side of the OCRWM

Hierarchy?

* The Hierarchy is not intended to:
- Systematically disposition every Part 60 Citation
- Identify management requirements
- Dictate design solutions

MDWRFLG2.126PPT4.NRCf1 1-845



OCRWM Document Hierarchy
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How are the MGDS Hierarchy
Documents Used?

* Upper level documents such as the MGDS SRD,
SD&TRD etc., are used by the lower level document
developers and are not used by the designer

* The following documents are used by the designer:
- Repository Design Requirements (RDR)
- Engineered Barrier Design Requirements Document (EBDRD)
- Exploratory Study Facility Design Requirements (ESFDR)

* The designers use the requirements in Section 3

* The document developers use trace tables as a
document development tool and as a summary for
the reviewers to use during the technical reviews

* The trace tables are not used by the- designers
. MDSRFLGO.125.PPJR1-805



Flowdown

Flowdown of requirements is the process that
occurs when requirements are:
1) Allocated to System Elements (e.g., as documented In

the CRD)

2) Refined and allocated to System Segments (e.g., as
documented in the MGDS SRD)

3) Refined and allocated to Configuration Items (e.g., as
documented In the SD&TRD, ESFDR)

MDSRFLR5.125.PPT4.NW114.gS



Flowdown of 10 CFR 60

* CRD allocated 10 CFR 60 to the MGDS Element

* MGDS SRD allocates 10 CFR 60 to the Site,
Repository, and Waste Package Segments

* SD&TRD generally allocates the 10 CFR 60
requirements only to the ESF Cls which may become
part of the Repository
ESFDR allocates applicable 10 CFR 60 requirements
to lower level Cis

MDSRFLG8.125.PPT4UMC,, 1.445



Traceability
* Traceability is the ability to determine the path a

particular requirement takes through the CRWMS System
from the point of origin (e.g., CRD).to the actual Input into
the design

* Traceability is represented within the requirements
sections (i.e., Section 3) of.each of the requirements
documents In the following manner
I) There Is a reference to the parent requirement In

brackets (e.g., [MGDS SRD 3.7.B.1])

2) If the requirement originates from 1 OCFR60, then It Is
also Identified with brackets (e.g., [10 CFR 60.122(a)]

* Trace tables found in the back on the requirements
documents represent a summary of traceability, but do
not by themselves constitute traceability

* Traceability from the Requirements Documents to the
design is established through design analyses as
documented in accordance with QAP-3-9

MDSnaG7.125.PPT4.NWrC1 1-645



Historical Problems

Design Requirements Documents (DRDs)

* Organization of the DRDs required a requirement
allocation for every Cl design

* Redundant and unnecessary requirements existed

* 10 CFR 60 requirements were not clearly identified to
designers

Engineering Analyses (QAPM3-9)

* DRD requirements addressed by a given analysis
were not clearly indicated

* Difficult to determine the design criteria developed
in response to the requirements

MDSRFLG8t125.PPT4.NRCtM14-IS



Improvements

Design Requirements Documents (DRDs)
* Documents have been reorganized by Cis
* All 10 CFR 60 requirements are labeled at the end of

the requirements for visibility to the designer
* Requirements that are not applicable or redundant

have been removed
* Each of the 10 CFR 60 requirements which were

identified by NUREG 1439 have been addressed in
Appendix F of the ESFDR

Engineering Analysis (QAP-3-9)
* Design analysis identifies applicable DRD

requirements
* Design analysis specifically identifies criteria

developed to meet the requirements
IXDSRF09. 125.PPT4.Nt 1.8*95



Example I 60.131 (b)(3)

Protection against fires and
explosions

MDSRFLGIO.125.PPT4.NRCJ1-45 -



tmwa, t
10 CFR Ch. I (-1-95 EdMO

I oF 7
§60.130 I
an undergroud facility located in the
rnsturated zone to the accessible en-
vronment.

(2) PotentIal for the novement of
radionuclides in a gaseous state
through air-lled pore spaces of an un-
saturated geologic medium to the ao-
cessible enoment
o8 Fa 28, June 21. 1983 as amended at SD

PR 296V7. July 22198

DEsI CsnES& FaR GTi oLOGIc
REPOSTMY OPERATIONS AREA

§60.13 Scope 0$ design criteria for
tlhe geologc repositc7y. operations

Sections 6041 through 6034 specily
minnimu criteria for the design of the
geologic repository operations area.
These design criteria are not Intended
to be exhaustive, however. Omissions
in j6431 =through 6043 do not relieve
DOE from any obligation to provide
such safety features In a specific facil-
ity needed to achieve the performance
objectives. Anl design bases must be
consistent with the results of site char-
acterization activities.

§60.1 General design criteria for the
geologc qepositoryoperatio area.

(a) Rl protecti The geo-
logic repository operations area shall
be designed to maintain radiation
dose, levels, and concentrations of ra-
dioactive matbrial In air In restricted
areas within the limits specified In
part 20 of this chapter. Design shall In-
dude:

(t) Means to limit concentratios of
radioactive matexial in air

(2) Means to limit the time required
to perform work in the vicinity of ra-
dioactive materials, including. as ap-
propriate, designing equipment for ease
of repair and replacement and provid-
ing adeuate e for ease of oper-
aMoI=

(3) Suitable sbielding
(4) Mens to monitor and control the

dispersal of radioactive contamnatn;
(5) Mean to control access to high

radiation areas or airborne radioactiv-
ity areas; and

(6) A radiation alarm system to warn
of significant Increases In radiation
levels, concentrations of radioactive
material in air, and of Increased radio-

activity released .in eflents. The
alarm system sball be designed with
provisions for calibration and for test-
Ing its operability.

(b) Structues, systens, and coponenS
bportant to safety-<I) Pratection
against nataW phenwiena and fnviron-
mental conditio. The structures, sys-
tems, and components Important to
safety shall be designed so that natural
phenomena nand envomental condi-
tions anticipated at the geologic repos-
Itory operations area will not interfere
with necessary safety functions.

(2) Protection againgt dyig effect of
equipment faflure and simlar events. The
structures, systems, and components
important to safety shall be designed
to withstand dynamic effects such as
missile impacts, that could result from
equipment falure, and simil events
and conditions that could lead to low
of their safety functions-

(3) Protection against fres and ezvzo-
swns. (i) The sGtctures, systems, and
components important to safety shall
be designed to perform their safety
fuctions during and after credible fires
or explosions In the geologic repository
operations are'

(i) To the extent practicable, the
geologic repository operations area
shall be designed to inco the use
of noncombustible ad heat resistant
materials.

(11) The geologic repository oper-
ations area shl be designed to include
explosion and fire detection alarm sys-
tems and appropriate suppression s-
tems with sufficient capacity and capa-
bility to reduce the adverse effects of
fires and explosions on structures, sys-
tems, and compots Important to
safety.

(iv) The geologic repository oper-
ations area sha1l be designed to Include
mean to protect systems, structares.
and components important to safety
against the adverse effects of either the
operation or failure of the fire suppres-
sion systems.

I

I

I

I
I

I

I

I
I

I

I

I

I

I

I
I

_ * - ,

(4) EnergenM capabc y. (i) The strno-
tures, systems, and compents Imnor-
tant to safety shall be designed to
maintain control of radioactive waste
and radioactive effluents, and permit
prompt termination of operations and
evacuation of personnel during an
emergency.
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F.2A5 10 CER 60M3(aX6), The GROA design to include a radiation alarm system

DISCUSSION

This reqlirenent pertains to radiation levels in the air in restricted re. Since no radioacdve
marerials will be brwut into hfe ESF, tis requirement does no apply to the ESF.

' APPLICABITI

No specific ESF design e

F-2A6 10 CFR 60.131(b)(l), SSCs that are ITS to wittand anticipated natural phenomena and
environmental conditions so as not to interfere with safety functions

DISCUSSION

Theground Support system is fth Only US item in fb ESF. Being umderground, the only
* naral phenomea will be seismic moion. Te naturally ocmfmng and man induced

=envuonmental Condio Underground wM be considered in the gound Support desigM

APPLICABILY*:

Permanent ground support system will be designed for Repository seismic loadS and alln
naturally i and man induced underground enviromental conditions.

F2.47 10 CER 60.31(bX2), SSCs that are m to withstand impacts from equipment failures
that could lead to loss of safety functions

DISCUSSION

This requrment has bee interpreted as impacts to.lTS items from machinery (runaway trkin)
or roatg equipment faBures (flywheel csmer disc, etc). The application of this
intepretation is for Repository only and not duing ESF conmction andror operations;
*thetfore, there are no ESF design requirements associated wih ts requkement.

APPLICABUI Y

No specific ESP design requirements.

F.248 10 CaR 60J1(bX3X(i), SSC ITS to perform safety functions ding and of fires and
explosion

DISCUSSION

7 - defition of credible fires and explosions in te GROA will be defined by fth Repository
and any pemanent structures, Symms, and components (SSCs) provided by te ESF wilM be
evaluated by Repository design before relying on it to perform ITS function(s). Ground

~ support is the only ITS item being designed and installed in the ESF. The level of ground
suppo- insalled by ESF dwsign will meet ESF operational requirements but not necessarily

F-14
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Tle ESF ground support design and inmlation wuIl be insaned.
( compliant w all IQ-co ls a wi3 1 alb w supplemental grod s ort to be addd by
Repositoy, if needed.

* ' / APPLUCABUllT. '

No specific ESF design q e

F.2A9 10 CFA 60J131(b0X3)) Repository to incrporate noncombustible and heat resistant
*materia~s

DITSCUSSTON

/ To ti-ex= pactical rat er'an h bl e tcis reltmest is applicble to the ESF and
* ~~will be complied with. PRatical is being specified ratr tha practicable because risk and

cost analysis will need to be performed before committing to applying this requirement
everywhere possible, regardless'of whete the risk warrants the expense.

* ' APPLICABIL''Y

* | . } nonwmeIncorporale and/or heat resisumt materials, to the extent pcticaL

| * F.2.SO 10 CFR 64i31(bX3XM ExpIosion and fire detection anlrm system; suppressiofi system
to reduce adverse effects-on SSC ITS

DTSCUSSION

The Repository wl izstaf alm and suppression systems whn the Irs items are sned
The ESF will Iistall a portion of the per=anent ground support and if there were to be a fire

/ ithe itegrity of the ESF insmaled round support will be evaluamed before using it for
- Iepository operations,

APPTICABMrY .*

No specific ESF design require

F251 10 CFR 60.13)(bX3Xv), The repository to indude protection against the Adverse effects
of the operation or faiure of the fire suppression systems

DISCUSSION

| #The only ITS item in the ESF is the ground support system. If diere were bo be a fir the
integrity of the ground support will be eviluared before using it for Repository operations
The ground support system is upgradeable andlor replaceable.

APPLICABILTTY

No specific ESF desi rqirement.
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3.73.1.C The ground support system shall be designed to provide a safe and stable opening f

during operational and retrieval periods to meet personnel, equipment, and
ventilation recuirements.

[DERrVED][SD&TRD L3.7.2.5D.2.18][IOCFR6O.133(eXl)]

3.73.1D The ground support system shall be compatible with the excavation methods and
quipmenL

[DERIVED]

3.73.1EThe ground support system shall incorporate the use of noncombustl and heat
resistant rials in the design.

[DERIVED][SD&TRD L3.7.2.5D2.91IOCFR60.131(bX3i J

3.73.LF The gtound support system shall be designed to permit periodic inspection;
monitoring, testing, and maintenance, as necessary, t enc their continued
function and readiness.

[DERIVED]fSD&TRD L3.7.25.D.2.11, L3.7.25.D.219][IOCFR60.131(bX6), 1OCFR60.133(e)(2)J

3.7.3.1.G The ground support system shall be designed and insalled throughout the main
access openings and all alcove transition regions to reduce the potential for
deleterious rock movement or fracturing.

[DERIVED][SD&TRD L3.7.25D2.19]p[OCFR60.133(cX2)]

3.7..1.M The ground support system shall be designed to meet ESF design basis events
including those nal, credible disruptive events likely to occur duning ESF
construction and operation.

[DERIVED]

3.7.3.11 The ground support system shall be designed to accommodate the anticipated
ground conditions at the depth the main access opening, operations support areas
and test support areas will be consucted, by utilizing the available site
charctrizaion data at tat time.

[SD&TRD L3.7_2.5.D25]flOCFR60.130]

3.73.1J The ground support system design shall have the capability to be supplemented as
required when identified through additional site t ion data and analyses.

[SD&TRD L3.7±.D.D1.8, 13.7.2.5.D3.6, L3.725D3.8]11EOOR60.141(a), lOCFR60.141(b),
IOCFR60.141(d)]

3.7.3.1.K The ground support system shall be designed with sufficient flexibility to allow
adjustments where necessary to accommodate specific site conditions identified
through in situ monitoring, testing, or excavatiC9L

[DERIED)(SD&TRD L3.7.2.5.D2 ll5][OCFR60.133(b)I

3.7.3.1.L The ground support system shall be designed to meet the predicted thermal and
thermomechanical response of the host rock, surrounding stsata, and groundwater
system for the site characterization heater tests.

PDERIVED]
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L3.7.2.5.D.2.3

L3.7.2.5.D.2A

L3.7.2-S.D.2.5

L3.7.2S.D.16

L3.7.2SD.Z7

The Subsuface Excavations Ca interface with the geologic repository shall be
designed so that any or all of the emplaced waste an be retrieved on a reasonable
schedule starting at any time up to 100 years after waste emplacenent operations
ae initiated, unless a different time period is approved or specified by the
Commission. Paragraph 13.7.2,5D.74 gives guidance for developing the
schedule.

IDERIVEDIIMODS RD 3.7.1.3.B.I1[10 CFR 60.11 l(bXl)]

The Subsurface Excavations Cl interface with the geologic repository shall be
designed for the option to retrieve waste within a period of time equal to the -

approximate time taken for construction of the geologic repository operations area
and the emplacement of wastes.

IDERIVEDIXMGDS RD 3.7.1.3.B.h1110 CFR 60.111(bX3)]

The Subsurface Excavations CI design bases shall be consistent with available
results of size izion test activities.

[DERIVEDJ[MGDS RD 3.3.IXEJ[O CFR 60.130]

The Subsurface Excavations CI SSC ITS planned for o o nto the GROA
shall be designed so that the effects of anticipated natural phenomena and
enviromental conditions will not interfere with necessary safety funcions.

[DERIVEDJ(MGDS RD 3.26.11(10 CFR 60.131(bXl)l

The Subsurface Excavations Cl SSC lTS-shall be designed to withstand dynamic.
effects, such as missile impacts, that could result fom equipment failurm and
similar events and conditions that could lead to loss of their safety functions.

IDERIVED)[MGDS RD 3.Z6. LQJ I 10 CFR 60.13 1(bX2)]

13.7.2.5.D.2.8 The Subsurface Excavations Cl SSC ITS shall be designed to perform their safety
functions during and after credible fire or explosions in the GROA.

[DlERIVED][MGDS RD 32.1.8.C4 325.1.31110 CFR 60.131(bX3Xi)]

I3.7.2..D.2.9 The Subsurac Excavations CI SSC rrS design and construction shall te

the use of noncombustible and beat-resistant materials.
.[DERIVEDt[MGDS RD 3.7.1.3.B.1lJ(0 CFR 60.131(bX3)ii)]

L3.7±52D.2.10 The Subsurface Excavations CQ SSC ITS shall be designed with the means to be
protected against the adverse effects of either the operation or the failure of the
fire-suppression systems.

[DERIVED][MGDS RD 32.5.1.3][10 CFR 60.131(bX3Xiv)]

L3.7.2.5.D.2.11 The Subsurface Excavations Ca SSC ITS shall be designed to permit periodic
inspection, testing. and maintenance, as necessary, to ensure their continued
functioning and readiness.

[DERIVEDI(MGDS RD 325.I.[IO CFR 60.131(bX6)]

L3.7.25S.D.212 The Subsurface Excavations CI SSC ITS design and construction shall consider the
Federal Mine Safety and Health Act of 1977. The ESF design shall include
provisions for worker protection regarding the construction and operation of the

13-77
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deconssn ng do not adversely affect the waste isolation cap es of the Repositoxy or the I
geologic setting.

Execudon of the site characterizaion site sialty acvies requires facilities to supor
the subsurface- and sarface-based studies and to coeca the data specified in Appencix A. Miese
familities have bec designated as th ESF and the SBTF respectively.

Conceptually, the ESF is envioned to include a subsurface fciy site civil rv
swace support failies on two main sites that c in enuances to the neound ad on
various auiary sites for orage and other uses; ts support s S and su to
supply, distribute, and contol various nsli such as electrical power, water, and
c =nnnictons.

The, SBTF is e nvisied to inclde snmal dismtbuted test sies designated for a variety of
acttes including, but not limited to, drmiing and =cbing, roads and walsS and a pool of
uanspoxrable support eqiment sach as generators, fael and water tanks, chemcal la e and
the like.

A. Limitafions. Sire chaacterito actvtes (Cmcldn but not limted to -design,
develcpnt, ESF sucdon, and sire invsgaons) at Yucca Mountain shl be

1mited to those necessary to provide the daa requied for evaluation of the suitabliy of
the site for an application for construction c aur hrizonvo. LNWPA, 113(c)(1), as
amend

DRDs shall apply the r equ enlisted below in the design of site
systemns and facs, as apprpriate (some are not applicable to the

SBTF). IDrived( 2 Mandatory Design Requirements. The Sime ch dion facilities and systms
shall be designed and consm d in accordane with the applicable's design

derived from the regulations, inclided m, but not limied to, those listed
inTable 3-7 such ta they do not preclude the ability of the Rposhoy and EBS
Segments to meet the euin this MGDS-RD.
[DOE Le= 2/27J0

n' Secion I ;(cXl) of dni NWP also aflows acsves necesy to previ da requred for compIa with

teN awlE m Poliy A of 1969 (42USC4A21 et seo) (act ies& e coacdded pa

* beSim oee

M& Tbds iafmzs not al of &--rquadg=a = pEkt t&'h ep
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Table 3-7. Mandtory IOCEMO Reqements for Site C araction Facilities

1OCFR60- SUBJECT
REQUIREMENT

G IOCFR60.4(b) C icaons and records
lOCFR60.15(b) In situ exploraton

c 'OCFR60.15(c)(1) Lmt adverse effects on repositoy

b IOCFR60.15(c)(2) Limit barings
Q IOCFR60.15(c)(3) Boring locations

I lOCFR6O.l5(cX4) Cwoordine wi repository design
,I 1OCFR60.16 SCP required
it 1OCFR6021(cXl)CIXHD) SAR: effecies of baiers

10lCFR60.21(cl)(I)ii)(E) SAPR analysis of SSC II;Mprat to safety

S lOCFR .21(c)(11) SAR Close and o ni

1O R60.72(a) cons records
OC 6.72(b) C c records

fe lOCFR60.74 Tests
.) lOCFR60;. 11(a) Protection agaist rad iexposres
o 1OCMR60.111(b)(1) Ret}evabiity

1OCFR6.111(b)(3) Retrievability: schedule

R~ lOCFR60.112 Overall systm perfrmance
t lOCFR60.113(aXl) Engineered Barier Systen (EBS)
S 1OCFR60.113(a)(1)XH)(A) Waste packge
-r 1OCER60.113(aXI)(ii)(B) EBS

lOCFR60.130 Scope of design afteda
J 1OCFR60.131(b)(1) Natmal phenome nvir n conditions
W IOCF6O.131(b)2) Eqipment faihr

_.~ 1O1CR60.131(b)(3) Fie and eplosions
'1 10CMR60.131(bX4)(i) Control of radioactive matrials

4 .OCFR60.131(bX6) MaintAinability
dce 10CFR60l131(bX9) MSHA regultions

, lC 1FR60.133(a)l) Configuration of inderground fality
-c 10CER60.133(a)(2) Dir v events

eta IOCFR6O.133(b) Fl.dbility
P.C 10CER60.133(c) Reteievabiity

1OCER6O.133(d) Control of water/gas
^ 1OCFR60.133(eXl) Underground openings: safe operations

gol 10CFR60.133(e)2) Underground opeings: stbity
. 1OCFR6O.133(t) Rock excavation

s~10CFR60.133(g) Ventilaztion
C- lOCFR60.133(h) EBS

(.
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Nucear Reguory Comnission
fJA4I tS
@60.132

(Ii) The geologic repository oper-
ations area shall be designed to include
onsite fcillites and services that en-
sure a safe and timely response to
emergency conditions and that facili-
tate the use of avaiable offsite serv-
ices (sual as flre, polce, medical and
ambulant service) that may ald In re-
covery m ergences.

(5) UtaftV services. (i) Each utility
service system that is important to
safety bshl be designed so that essen-
tial safety functions can be performed
under both normal and accident condi-
tions.

(11) The utility services Important to
safety shall include redundant systems
to the extent necessary to mraintain
with adequate capacity, the ability to

orm their safety functions.
WI)FMv:os ha be ma stbx

If there is a loss of the primary electric
power source or circuit, reliable and
timely emergency power can be pro-
vided to instruments, utility service
sstems, and operating systems, In-
cluding alarm systems, important to
safety.

(6) nspection, testing. and mainte-
*n ce. The structures, systems, and
components important to safety shall
be designed to permit periodic Inspec-
tion, testing, andmaintenance, as nec-
essary. to ensure their continued funo-
tioning and readiness.

(7) Criticat controL All. systems for
processing, transporting, handling,
storage, retrieval, emaement, and
isolation of radioactive waste shall be
designed to ensure that a nuclear criti-
cality accident Is not possible unless at
least two nlikely, epenent, and
concurrent or sequential changes have
occurred in the conditions essential to
nuclear criticality safety. Each system
shall be designed for criticality safety
under normal and accident conditions.
The calculated effective multiplicatio
factor (kff) must be sufciently below
nity to show at least a 6% maxgin,

aftr allowance for the bias In the
method of calculation and the uncer-
tainty in the eiments used to vali-
Gate the method of calction

(8) azstn ad control sys-
tems. The design shall Include provi-
sions for n entation and control
systems to monitor and control the be-
havior of systems Important to safety

over anticipated ranges for normal op-
eration and for accident conditions.

(9) CMP&i, with mingegulations.
To the extent that DOE is not subject
to the Federal Wine Safety and Health'
Act of W177, as to the construction and
operation of the geologic repository op-
erations area, the design of the geo-
logic repository operations area shall
nevertheless Include such provisions
for worker protection as may be nec-
essary to provide reasonable assurance
that all structures, systems, and com-
ponents important to safety can per-
form their Intended fnctions. Any de-
viation from relevant design require-
ments In 'S C , chapter 1, sub-
chapters D,, E, and N will give rise to a
rebuttable presumption that this re
qufrement has not been met.

QO) Shaft e used n radio-
active waste handling. (i) Hoists Impor-
tant to safety shall be designed to pre-
clude cage free falL

(Ii) Hoists Important to safety shall
be designed with a reliable cage loca-
tion sysltem.

( ff1) Ladg and unoaig sysems
for hoists important to safety shall be
designed with a reliable system of
Interlocks that will fan safely upon
malfunction.

(iv) Hoists important to safety shall
be designed to Include two independent
Indicators to Indicate when waste
*packages ae In place'and ready for
transfer.

§60M" Additional desin crteria for
smrface fcilIties the geologic re-
pItory operatim areaM

(a) Fact-Uties for recei and retrieval of
waste. Surface facIlities in the geologic
repository operations area shall be de-
signed to allow safe handling and stor-
age of wastes at the geologic repository
operations area, whether these wastes
are on the surface before emplacement
or as a result of retrieval from the un-
der-ground facility.

(b) Surfac facilty ventilation. Surface
facility ventilation systems supporting
waste transfer, Inspection, decon-
tamination, processing, or packaging
shall be designed to provide protection
against radiation exposures and osite.
releases as provided In §6021(a).

(c) Radiation control and 2ontorbug-
(1) Effluent cotra The surface faii-

19
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@60.133

ties shall be designed to control the re-
lease of radioactive materials in
effluents during normal operations so
as to meet the performance objectives
of 60.111(a).

(2) Effjuet mvnitorig. The effluent
monitoring systems shall be designed
to measure the amount and concentra-
tion of radonuclides In any effluent
with sufficient precision to determine
whether releases conform to the design
req-irement for efluent control. The
monitorng ;systems shall be designed
to include alarzs that can be periodi-
ca*y tested.

(4) Waste tre afrw± EadioactIve
waste treatment facilities shall be de-
slg~hed to proess any radioactive
wastes generated at the geologic repos-
itory operations asea Into a form suit-
able to permit safe disposal at the geo-
logic repository operations area or to
permit safe transportation and conver-
sion to a form suitable for disposal at
an alternative site In accordance with
ary regtions that are applicable.

(e) Co zsderatio of deconizdsg.
The surface facility shall be designed
to facilltate deonta ation or dis-
matlement to the sam extent as
would be required, under other parts of
this chapter, with respect to equivalent
adtivities licensed thereunder.

160133 Additional demign criteria forthe und d ft.
(a) Gnera! cateria for the undergrond

fadility. (1) The orientation, geometry.
layout, and depth of the underground
facility. and the design of any engi-
neered barriers that are part of the un-
derground facility shall contribute to
the content andisolation of radio-
clides.
(2) The underground facity sha" be

designed so that the effects of credible
disruptve events during the period of
operations, such as flooding, fires and
explosions, will not spread through the
faility.

(b) Zezibity of design. The under-
ground facility shall be designed with
sufficient flexibility to allow adjust-
ments where necessary to aocommo-
date specific site conditions identified
tbrough in sita monitoring testing, or
excavatio.

(c) Retrieval of waste. The under-
ground facility shall be designed to

pfZt lof 6
10 CR OL I1(1-1-95 EclOk

permit retrieval of waste in accordance
with the performance objectives of
§60.11

(d) Conrol of w2aer ad gas. Te de-
sign of the Underground facility shaLl
provide for control of water or gas in-
trusion.

(e) Mderground ovenhns. (1) Open-
ings In the underground facility shall
be designed so that operations cn be
carried out sely and the
retrievability option maintaine.

(2) Openings In the deround facil-
ity shall be designed to reduce the Po-
tenti for deleterious rock movement
or fracturing of overing or surround-
ing rock _ __

-D Rock excavaton The design of the
underground facility shall incorporate
excavation methods that will limit the
potential for creating a preferential
pathway for groundwater to contact
the waste packages or radionudlide mi-
cration to the accessible environment.

U(Z) dfacllitv ventiuation.
The ventilation system shall be de-
signed to:

(1) Control the transport of radio-
active particulates and gases within
and releases from the underground fa-
cility In accordance with the perform-
ance objectives of 160.111(a),

(2) Assure continued function during
normal operations and under accident
conditions; and

(3) Separate the ventilation of exca-
vation and waste ent areas.

(h) Engneered barriers. Engineered
barriers shall be designed to assist the
geologic setting In meeting the per-
formance objectives for the period fol-
lowing permanent closure.

(i) 01teral loads. The underground fa-
cility sha1l be desigied so that the per-
formace objectives will be met tasin
Into account the predicted thermal and
thermomechauical response of the host
rock, and surrounding strata, ground-
water system.
[48 FR 282 J=e 21, 23 a anded at 50
FR 298, July 2 m85

60.1 Design of seals for shafts and
boreholes.

(a) Genera! design criteio Seals for
shaft and boreholes shall be designed
so that following permanent closure
they do not become pathways that
compromise the geologic repository's

I1

I

I

I

I

I

I

.1I

I

I

I

I

I

I

I

.I

I

I
120



DRAFT A 09128 VAo
Exporszory SidCs F DesLgn Reqcr s YM/CM-019, Rev. 2

~~~~~~~ - -- --- - - - - - - - - -

F.2.5 10 CER 601f(), The underground facility to incorporate excavation methods that limit
the potential for cr^eatg preferential pathway for groundwater

/ ~DISCtJSSION..
Us excvation ethods diat limit the damage to the rock beyond the iniended opening.

APPL.CABIE *

(Use medianicaexcavation e t and/or caniled d& and biast methods of exravon.

F.2.66 10 KCFR 6033()), Ventilation system to control the transport fa
particlate land ases from the underground in accordance with 60111(a)

DISCUSSTON

This is a Repository rqurement. The ESF venaon em s not ent and
[10 CFR 60.111(a)] has been deztnned as not'applicable to the ESF.

APPLICABETY. ..

No ific ESF design iment

F2.67 10 CE1 60133(g)(2), The underground facility ventilation system is desiged to easr
coinued fun on during normal operations and under accident coiditions

DISCUSSION

This is a.Repwitozy equirement that does not apply to the ESF. The ESF ventilation is
Mpouy 4md will not be used by the Repository and thereforc will not be designed to meet

this reulfmn

APPLICABILTlY

No specific ESF design e enx

F.2.68 10 CFR 60j33(g)(, Separate the excavation and waste emplacement ventilation systems

DISCUSSION

This is a Repository requiremeu These are no wast eplment areas in the ESF and by
being consistent iitb ihe Repository design, the ESF will not preclude the -Repository rom
meeting this reqieen

APPLJCAB

Main acces openings eto be bonsiswnt with Repository designwith respet to orentiuon,
geomety, layout, and depth.

F-20
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3.7.7.12.B

3.7.21.2C

3..7Z1.2.D

The ESF underground openings CIs design construction, and i- siu: testing shal
be planned and coordinated with the remository.

p(EMRVED][SDTRD L3.7.2S.B.22B][IOCFR60.1S(cX4)]

Th chemical content of tie blasting agents and explosives shall be evaluated
during ter selection process to limit to the extent practical adverse effects on in
sim site dcaracenic

[DERIVED][SD&TRD L3.7.2.5.C.IA][IOCFR60.15(cXl)]

Appropriate gravity dtinage and/or pumping systems shall be incorporated for
drainig water away tom testing and other work areas to suitable collecion points
for furbe treatment and/or disposal.

_[DEIVEDj[SD&TRD L3.7±5.C.ID3[lOCFR6.l5(cXl)]

3.7712E Methods for dust control and cleaning of walls in the undergroind portion of the
ESP shall be designed to limit adverse effects on the accuracy and reliability of
iformation from site cha zan.

[DEPIVEDI[SD&TRD L3.7.2.5.C~lDj(l0CFR60.l5(cXl)]

' 3.7.1 ?±F The construction of the underground facility shall icorporate use of nechanical
excavation and driii and blast methods.

[DERIVE][SD&TRD IL3.7.2.5.D.2.O)(lOCFR60.I33(fO]

3.7.2.L2.G The ESF shall be designed so that the thrmal efects of ESF testing do not
in temperatures in excess of 115 C in either the Topopah Spring Welded Unit 3
(TSw3) or Calico -Hills non-welded (CHn) units, compatble with the performance
measure for the potential repository listd in the SD&TRD.

[DERIVED]

3.7.1±12 H

3.7.2.1.2

3.7±

3.72-±1

Capabilites for pluggmg or groutng temporary water inflow areas durn
construction shall be available.

[DERIVED]

To the extent practicable, drilling with water into )mown large-apertme frar
shall be avoided.

[DERrVED][SD&TRD N/A]

PORTALS (BABEOOO)

The complete set of Portals Cl requirements are obtained by combining the
requirements from the following Sections: 3±1.2 3.7.1.2, 3.721.2, and 3.722.1.

DESC ILION

The portal of a ramp is defied as the rock face and retaining structure at the
surface entrance of the ramp. The North Portal extends from the surface to,
approximately, station 00+0. The structe provides ground and utility support
and overhead protection for ingress and egress into the ramp during construction
and operation.
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area as may be necessary to provide reasonable assurance that all SSC ITS can
perform their intended functions.

DERIVEDHIMGDS RD 3.7.1.3.B.II[I0 CFR 60.131(bX9)]

L3.7.2-5.D.Z13

L3.7.2S.D2.14

L3.72.5.D15

-3.7±5.2D 16

L3.7.2.S.MD17

13.7.23.D.218

L3.7±S.D2.19

The Subsurface Excavations Cl design shall contribute to the containmient and
isolation of radionuclides by considering the orienta on, geometry, layout, and
depth of the underground facility.

[DERIVEDJ[MGDS RD 3.7.1.3.B.1)[10 CFR 60.133(aXI)J

the Subsurface Excavations Cl shall be designed so that the effects of credible
disruptive events during the period of opeamons, such as flooding, fares and
explosions, will not spread through the facility.

[DERIVED3(MGDS RD 3.7.13.B.1I[10 CFR 60.133(aX2)J

The Subsurface Excavations a shall be designed with sufficient flexibility to
allow adjustnents where necessary to accommodate specific site conditions
identified through in situ monitoring, testing, or excavation.

IDERIVED]MGDS RD 3.7.13.B.1tl10 CFR 60.133(b)]

The Subsurface Excavatiom Cl shall.be designed to permit retrieval of waste in
accordance with the performce objectives of paragraphs 13.72S.D.2 o
L3.72.S.D23. and L3.7.2.5.D24.

[DERIVEDJ[MGDS RD 3.7.1.3.B.1J[10 CFR 60.133(c)]

The Subsurface Excavations Cl shall be designed to provide for control of waser or
gas intrusion.

[DERrVED][MGDS RD 3.7.1.3.B.11J0o CFR 60.133(d)]

The Subsurface Excavaons Cl SSC ITS shall be designed so that operations can
be carried out safely and the retrievability option maintained.

[DERIVED][MGDS RD 3.7.13.B.1EI10 CFR 60.133(eXI)]

The Subsurface Excavations Cl shall be designed to reduce the potential for
deleterious rock movement or fractUing of ovalying or sumrunding rock.

[DERIVEDJ[MGDS RD 3.7.1.3.B.1jf 10 CER 60.133(c)X2)l

1 I3.7±&D.20 The Subsurface Excavations Cl shall be designed to Incorporate excavation
methods that will limit the potential for creating a preferential pathway for
groundwater to contact the waste packages or radionuclide migration to the
accessible environiment

[DERIVEDIIMGDS RD 3.7.1.3.B.III0 CFR 0.1 33(0]

L3.7.25.D221 The Test Alcove Excavations and Layouts sall provide a minimum stand-off
between trifts of twice the drift'diameter to preclude interference between tests.

[DERIVED)

L3.7.25.D. The Subsurface Excavations Cl shall be designed and costructed to provide
- suitable ground control in compliance with 30 CFR 57. Subpart B.

[DERIVEDU[MGDS RD 3.26.25]
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deco issioning do not adversely affect the waste isolation cpabitides of the Rposity or the I
geologic settflg,

E oa site s bility activities reques faies to sUpport
the subsurface- and sface-based studies and to collect the daa speciied in Appendix A. These
facilities have been designated as the ESF and the SBIF respectively.

Conceptualiy, the ESF is envisioned to include: a subsmface facility; site civil i
surface support facilities an two main sites that contain entrances to the -end od and on
various amuliary sites for starage and oder uses test sapport subsysems; and subsystem to
supply, distdbute, and control various tilities such as electical power, watnd
comnni caons.

The SBTF is envsoned to include smal distributed test sie designated for a variezy of
actrimes including, but not limited to, drilling and trncfing, roads and trait and a pool of t
transportble support equipment such as generators, fuel and war tanks, chemical latines; and

the lOlc

A. mt ons Site charaterization activites (including but not limited to dedgn,
development, ESF constuction, and se in ons) at Yucca Mountain shall be
lmited to those necessary to provide the data required for evaluation of the suitbiity of
the site for an application for construction izalionF. [NWPA, 113(c)(1), as
amended]

DRDs shal apply the qe listed below in the design of se
mon systes and facilities, as appropriate (some are not applicable to the

SBTFI) [Dcrived

Ma ndatory Design Requirements. The Site chrcterization facilities and systems
;u,,skhall be designed and constructed in acordance wit 'the applicab design

requm derived f tom the rc ins, inded m, bu not limited to, those listed
inTbl 3-7 sach d= icy'hzrdo nut da e the at~t of th1e Repositmy and EBS
Si th;t te y nts m this MeyDSRD.
[DOE L 2W7R

SecdiocI 13(c(Xl) of te NWPA also af acvmws necsy to prvi dareqed for cnpc vith
the Namional Envhomcal Polcy Act of 1969 (42USC4321 ez seq) (ascifes =a t am oconsided par
of sL2: ""A"W"1

This recognizes that am a. of te elons qplible t the fc~ity design.
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Table 3-7. Mndatory 1OCR60 Reqireme= for Site Facsiics

1OCFR60 SUBJECT

REQUIREMIENT _________________

IOCFR60.4(t) Co cadons and records

10CFR60.15(b) In sim exploration

1OCFR-6.15(c)(l) Limit advee effecs on reposiory
10CF60R.1(cX2) borings

1OCR60.15(c)X3) Boig locatons
lOCFR60.15(cX4) Coorinate ith repository desg

1 _CFR60.16 SCP required
IOCFR60.21(cXlXii)(D) SAR e n of baris

10OR6021(c)(l)C2i)(E) SAR.- alysis of Ssc tsafey
1OCER60.21(c)(11) SARC Qose andon
10CFR60.72(a) ucto records

10CR60.72(b) Construction records

10CFR60.74 Tests

1OCFR60.111(a) Protecdon agan rad expsue

1OCFR60.111(b)(1) Retrevability

lOCER60.111(b)(3) Reivabflty sciednle

10CER60.112 Overall systemne

10CF60.113(a)(l)G1) Engineered Balrrer System (EBS)

1OCFR60.ll3(aXl)(n-XA) Waste package

1OCMR60.l 13(a)(1)Iii)(B) EBS

1OCER60.130 Scope of design aitadn

1 6.131( ) Natmal pheno a i a conditions

I eClR60.131(bX2) Eqpment failm3e

IOCFR60.131(b)(3) Fir and explosions

13CFR60.131(b)(4X)( Controlof radioactive mteials

lOCFR60.131(b)(6) Maintinability
IOCFR60.131(b)(9) MSHA regulations

1OCFR60.133(aXl) of undro fility
.OCER60J133(aX2) Disrpe events

IOCFR60.133(b) Flexibilty.
10CFR60.133(c) Retrievbility
IOCFR60.133(d) Control of waterlgs

IOCEFR60.133(eXl) Underground openings: safe operamons

.OCER60.133(e)C2) Underground openings: sably

IOCFR60.133(f) Rock cvadton

10CER60.133(g) Ventaton

1OCER60.133(h) EBS

.t_

'
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ties shall be designed to control the re-
lease of radioactive materials in
eflluents during normal operations so
as to meet the performance objectives
of J&)Df(a).

) Effluent noitoring. The efflluent
monitoring systems shll be designed
to measure the amount and c Qoentr-
tion of radionuclides In any effluent
with sficient precision to determine
whether releases conform to the design
requirement for effluent control The
monitoring systems shall be designed
to include alrms that can be periodi-
cay tested.

(d) Waste treabneat. RAdioactive
waste treatment facilities shall be de-
signed to process any radioactive
wastes gemerated at the geologic repos-
itor operations area into a form suit-
able to permit safe disposal at the geo-
logic repository operations area or to
permit safe transportation and conver-
sion to a form suitable for disposal at
an alternative site in accordance with
any regulations that awe applcabe.

(e) Consideration of doni .
Te surfce faciity shall be designed
to facilitate decontamintion or dis-
mntlement to the same extent as
would be required, under other parts of
this chapter, with respect to equivalent
activities licensed thereunder.

10 Ca Ch.[0-l-5 Ed

permit retrieval of waste In accordae
with the performance objectives of

(d) Control of water and sas. The de-
sign of the undetground facility shall
provide for control of water or gas in-
trusion.

(e) Udrground openhws. a) Open-
Ings in the underground facility shall
be designed so that operations can be
carried out saely and the
retrievability option malptanted.

(22) Openings in the der d facil-
ity shall be designed to reduce the po-
tential for deleterious rock movement
or facturig of overlying or surround-
ing rock

(1) Rock ecavation. The design of the
unAdergro facility shall Incorporate
excavation methods that will limit the
potential for creating a preferential
pathway for groundwater to contact
the waste packages or ionuclide mi-
eration to the accessible environment. i

160*.3 Additional design citeria for
the deground fcility.

(a) General cria for the underground
fadfty. (1) The orientation, geometry,
layout, and depth of the underground
facility, and the design of any engi-
neered barriers that are part of the un-
derground facility shall contribute to
the containment and isolation of radio-

ulides.
(2) Te underground facility shal be

designed so that the effects of credible
disruptive events during the period of
operations, such as flooding, fires and
explosions, will not spread through the
facility.

(b) F~ezibiiy of desn The under-
ground facility shall be designed with

ucient flexibility to allow adjust-
ments where necessary to accommo-
date specific site conditions identified
through in situ monitoring, testing, or
excavation.

(c) Retrieval of waste. The under-
ground facility shall be designed to

(g)) VaeToVU= Jac~ y venutlatz.
The ventilation system shall be de-
signed to:

C1) Control the transport of radio-
active particulates and gases within
and releases from the dergro fa-
ciliy in accordance with the perform-
ance objectives of £ 601(i),

(2) Assure continued fution during
normal operations and unde accident
conditions; and

(3) Separate the ventilation of exca-
vation an waste entas.

barriers shall be designed to assist the
geologic setting In meeting the per-
formance objectives for the period fol-
lowing permanent closure.

(i) Thermal loads. The underground fa-
cility shall be designed so that the per-
formanoe objectives will be met takig
into account the predicted thermal and
thermomechanical response of the host
rock, and surrounding strata. ground-
water System.
[48 P 28222 June 2. 2983, as amended at S0
FR 2968,. J MI2 9852

60.134 Des of seals for saf andboeols
(a) General design criterion. Seals for

s atsnd boreholes shall be designed
so that following permanent closure
they do not becoome pathways that
compromise the geologic repository's

Ii

II
I

I
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F2.65 10 C:FR 60133t(f) The umdergrod facility to Inorporat excavtion methods that
the potential for ceating preferential pathway for groundwatr

DISCUSSION,

Use excavation methods that limit the dumage to the rock beyond the nitended opening.

APPLICABILHTY

Use mechanical excavation equipmoent andfor controlled dril and blast me Of excavanion.

F2.66 10 CER 6023W), Venatiaon system to control thle tasport of radioc2Cfe <
particula and gases from the underground in accordance with 60.111(a)

DISCUSSION

This is a Reposory requirerent. The ESF ventilaton sm is not permanent and
[10 CFR 60.111(a)] has been determfned as not applicable to the ES:.

APPLICAIU-TY.

No spedfic ESF designsn .u- . )

F2.67 10 CER 60.133(g2), The underground facility ventlon system is designed to assure,
/, continued fncicon during normal operations and under accident conditions

DISCUSSION

This is a Repdsitory requirement that does not apply to the ESF. The ESF ventilation is.
. . mponary -and will not be used by the Repositozy and therefo will not be desiged to meet

this rqfeet

No specific ES? design em s. .

F2.68 10 CFR 60X 3, Separate the excavation and waste emplacement ventilation systems

DISCUSSION

This is a Repository req t There a no wast emplacement areas in the ESF and by
being consistent with ibe Repository design, the ESF wil not preclude the Repository. from

mengthis rqieet

* gomyALICA oU ndpY

- .\ ~Mainacess openmngs-to be cmnistnt wfi hRery desgnv .hrespectwtor nt20n/
\geomnety, layout, and depth .

F-20
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3.7.2LA

3.7B2.13

3.723

3.7.23.1

The porml shall provide access and protection for safe ingress and egress of
peroneL material and equipment to and from the subsurface.

[DER1VED][SD&TRD L3.3.12, L3.7.2-5.D2 ]

The surface elevation at the ramp prals shall be above the high-water mak af
the probable maxmum flood

WERIVEDI[SD&TRD .3±3.1.G]

MAIN ACCESS OPENGS (BABEADOGO)

The complete set of Main Access Openings am reqiements obtained by
combining the requirements from the following Sections: 321:2 3.7.1.2,
3.7.21. and 3.7.2.3.1.

DESCREMON

The Main Access Openings consist of the North and South Ramps and the Main
Drift Connection. The Main Access Openings are mechanically excavated to a
7.62 meter diameter opening. Tbe Main Access Openings have been defined as a
permanet item and are maintained on ft Q list.

3.7.23.LA

3.7.23.LB

3.7.23.1.C

3.7.13.1.D

A minimum of two accesses shall be incorporated into the underground ESF to
ensure adequate alternative routes of egress. A method of refuge shall be provided
while'a second opening to the surface is being developed.

EDERIVED]ESD&T L3.3.6.1 I3, L33 6.2.E 3.3.12]

A ramp shall provide safe access between the ground surface and the u nd
to meet the needs of site arac on testing, emergency egress, ventilation
intake and exhaust, major muck handling, fud tvansfer, and primary import of
heavy equipment.

jDERIVED][SD&TRD L33.6.1.A, .3.3-12]

A ramp shall serve as emergency egress from -he underground ung ESF
construction and umderground testing and shall be capable of evacuating all
underground personnel to safety within one hour.

(DERrVEDI[SD&TRD 133.6.1.A. I33.121

The main access opening shall be designed for a 7.62 meter (25 foot) diameter
opening constructed by mechanical excavation.

3.7.2.3.LE The main access opening Ca shall be designed and constructed consistent with the
orientation, depth and layout of the repository dedign.

CDERIVEDIESD&TRD L3.7.2-5.B.2A. I3.7.2.5.B.22E, L3.7.2-5.B23.A, L3.7.25B23.B,
I3.7.25.B23D, L3.72.5.C2, L3.72-5.C.3, I3.7.25.C7. 13.7.2.5.D.lS L3.7.2.5.D2.l,
I3.7.25.D2.3, L3.72.5DS2.5, L3.7±D .. 13, L3.7.2.5.DZ14, L3.7.2.D±1S, L3.72.S.D216,
I\3.7.2.5.D.217, L3.7.25D.118, L3.7.2.5.D23, L3.72.5D.3.2, L3.72.5.D3.6. L3.7.2S.D3.7,
1.t3.72.5D.3.8][1CFR60.111(bXl). 10CrR60.112, IOCFR0.113(aXliXA) ,
lOCFR60.113(aXl)i)(B), IOcFR6O.113(aXlXiiXB), IOCFR6O.130, OCR60.133(aXl'
-CFRc6O.l33(a)2), IOCFR60.133(b), IOCFR60.133(c), IOCFR60.133(d), IOCFR60.133(eXl),

3-8-3' ' ' * ' ' 'V4. t >EA*D SeA ~~~~~~~~38 E\bt A~E



1~AKM'LE L 4e.,90r 7
DRAFI A O9J28195 VAO

xploratmy Sies Faciiry Design Reqzdremen YP/CM-Ol19, Rev.

I OCIR6O.133(g)3), CFR6O.133(i) 1OCFR60.I37, 1OCFR60.141(a), 10CFR60.141(b),..
(i6 Q 141t , lOCFR6O.15(b), l0CFR60.lS(c)X2), lOQCR60.15(cX3),

1 OCR.6O.74(b)]

2

3.7.2A OPERATIONS SUPPORT AREAS (BABEAED00)

The complete set of Operations Support Areas a requirements are obtained by
combining th requirements frm the following Sections: 3±1.2 3.7.1.2,.
3.7±1.2, and 3.7±4.1.

DESCRMION-3.7.2..1

Operations support areas consist of facilites to support the ESF operations, .
including refuge staions, sumps, and stationary equipment alcoves. .Refuge
chambers and test alcoves may be combined in some cases. Subsurface utilities
such as electric power, compressed air, water, and waste water, are installed as
required to support she c ac on and consuci . .

3.7.4.LA

3.72.4.TB

3.7.2.4.L.C

3.7.2A4.LD

3.7.2.4.1E

3.7±4.1.F

3.72.4.1.G

The operations support areas required for rock handling and for
support funcdons shall be located away from in sim sie racteriaton testin, to
min*iize interrptions.

[DER1NED][SD&TRD L3.725.CISD][lOCF&R6015(cX)]

Underground m t e support areas shall be designed and sized to maintain
subsur ce equipment, msuumenion, and systems.

-DERrVED][SD&TRD 13.72-5DZ]

The maintenance areas shall bi separated into a construction
area and a underground test maintenance area.

[DERrVED][SD&TRD L3.72.5D±22]

Twice the drift diameter shall be the minimum stand-off between drifts to preclude
interference between tests, except where required otherwise by specific test
requirements.

[SD&TRD L3.3.12M L3.72.5.C.ID, 13.72.5D.21][l0CR6.15(cXl)]

The undergrmd facilities in support of site characterization testing shall provide
accommodations for a minimum of ten visitrs at any one time.

[DERIVED][SD&TRD J3.7.25.D 2]

The ESF shall be designed so that ESF support areas are separated from possible
ESF testing areas or future waste emplacement areas, to limit adverse effects.

[DERrVED]ISD&TRD L3.7.2-5.Cl.D]10CFR60.lS(cXl)]

The maintenance, refueling, and equipment storage a s shall be designed and
located to miimize fire and safety risks.

(DERIVEDJ(SD&TRD L3.3.6.1.A, L33.312]

C
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Table 1.34

L3.7.2S.CA

L3.7.2.5.C.5

L3.7±5.C.6

Categories of Effects Considered in Evaluating the Zone of Influence for Each Site
Characterization Test (continued)

The Subsurface Excavations CI SSC lTS design shall not preclude the GROA SSC
ITS from maintaining control of radioactive waste and radioactive effluent and
permitting prompt termination of operations and excavations of personnel during
an emergency.

[DERIVED][MGDS RD 3Z..B110 CER 60.131fX4Xi))

The Subsurfce Excavations CT shall be designed not to preclude the repository
ventilation system from controlling the transpott of ;adioictive pa lates and
gases within and releases fromn the undergrotnd facility in accorIance with the
perfonnance objectives of paragrph I3.7.2S.B2.2.C.

[DERIVEDI[MODS RD 3.7.13.B.11tl0 CFR 60.133(g)(1)]

The Subsurface Excavations C shall be designed not to preclude the repository
ventilation system fro continuing its function durt g normal operations and under
accident conditions

* DERIVEDJEMGDS RD 3.7.1.3..B.l][10 CFR 60.133~(g~

L3.7.25.C.7 The Subsurface Excavations Csa l be dsigned ot to pcude t rpository
ventilation system from separating the ventilation of excavation and waste
emplacement areas.

[DER IVEDJ[MGDS RD 3.7.13B.lE1lO CFR 60.133(g)(3)]

L3.7.25.C.8 The Subsurface Excavations CI shall be designed not to pude the engineered
barriers from assisting fte geologic setting in meeting the performance objectives
for the pefiod following permanent closure.

[DERIVEDJ[MGDS RD 3.7.1.3.B.1][10 CFR 60.133(h)]

L3.72S.D

I3.75.2D.1

SUBSURFACE EXCAVATION REQUIEMES

GENEAL

L3.72.D.1.1

L3.72.D.I.2

Communications and reports concerning the NRC's 10 CFR Part 60 regulation
shall be recorded in accordance with 10 CFR Part 60.4. by the Deparment of
Energy's Licensmg representative.

(DERIVED][IGDS RD 3.7.1.3.B.1][10 CFR 60.4(b)]

The Subsurface Excavations C3 construction shall not strt prior to the
development. review, and approval of a SCP.

[DERIVEDIMODS RD 3.7.1.3.B.I][10 CFR 60.161

1.3-74
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decorissioning do not advcrsely affect the wasie isolation capabilities of the Repository or thI
geologic sening.

r 3.73 Sit Charcterztion Requirernec t---

Execution of the sitec erzaon and site suitabCliy acivities requies facilities to Suppo
the sabsmftce- and surface-based studies and to collectthe data ecified in Appendix A. These
facilities have ben designated as the ESF and the SBTF resp-crively.

Conceptually, the ESF is envisioned to include: a subsurface faclir, site civil . rove ts
siace support facilities on two main sies tha contain enrances to the underground and on
vanous awaliazy sites for soage and other wses; est support sbsystems; and subsystms to

supply, disbuibue and control various utlities such as clecdical power, wva, and
communications.

The SBTF is envisioned to include small, distrbuted test sites designa2td for a variezy of w
actiities including, but not limited to, drilling and treching roads and tcrals and a pool of ̀
mensporrablc supp equipcment such as gcnezztors, fael and water tanks, chemical laes; and

tme Hkike

A. Lditatios Site con s (including bat not lmited to desig
development. ESF consaction, and site investigations) at Yucca Mountin shall be
Emited to those necessary to provide the daza reqdmed for evaluation of the saitbility of
the site for an application for constnrction arization'. [WPA, 113(c)(1), 2s
amend~ed]

(equirements. DRDs shall iply the res Bsd below in the design of site
cracterization sysms and facilities, as appropria (some are not aqplicable to the
SBTF). [Derived]

datory Design Requirements. The Sire dchetization facilities and systems
Ss=n be designed and consucted in accordnce vith 'the applicable design
requizements derived from the regulations, included in, but not limited to, those lised
in able3-7 sach that they do not prclude the abliry of the Rposiory and BS
Segments to meet the cns in this MGDS-RD.
[DOE Le=te 2j2/90J

* n7 Sectimo 113(c)(1) of tte NWPA als allows activites nemsy to providt da taquired for complinc vith
the Natio ltal Policy Act of 1969 (4MSC4321 et seq) (kctiites da ae not conside=d yt
of ftha o.

' This scozni tha not all of the rtgulatios = applimble t the fiiy design.
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Tabe 3-7. Mandaoy 10OCFR60 Reoni=ees for Site Ch zaton Faciities

I0CFR60 . SUBECr
REQUREMENT

-1O~CFR6O.4(b) Comrunuications and records

IOCFR60.15(b) In sita exploain
C IOCFR60.15(CXI) LTmht advcrse cffec on reposiry

b lOCFR60.15(c)2) UT&i boings

OCFR60.15(c)(3) Bing locations

lOCFR60.15(c)(4) Coordinme with repository desigp

1OFR60.16 SCP reqired
1OCFR60.21 (cXl)(u)ID) SAR: effectiveness of bmiers

, OCR60.21(c)(1)(n)(E). SAI analysis of SSC =rnporant to saety

5 iOCR60.21(c)(11) SAR: Close and Decomrission

0 COaR60.72(a) Consumcuon records

10 iCFR6O.72(b) Consuiicton records

OCFR60.74 Tests

p 10CFR60.11l(a) Protecton agn td exmowses

o 1CFR6.111(b)(1) Retdevab-ity

1 OCFR60.111(b)(3) Retrievabity: schedule

'. 1OCER60.112 Overal SY p=

I 1OCFR60113(a)(1)(I) Engineered Bamier Sysem (EBS)

O OR,60.113(a)(1)(R)(A) Waste paci2.g

r 1IOCFR60.113(aXI)(uiXB) EBS
iOCER60.130 Scope of design =rida

I iOCFR6O.131(b)(l) NaUZ2al phenomexzJ/e viro e conditions

iw' 10OCFR6131(b)(2) E et f =e

X 1OCFR60.131(b)C3) Fire and explosions

. 10CFR60.131(b)(4)( Con0o Of radioacdtv Is

E lOCFR60.131(b)(6)
qcs IOCFR60.131(b)(9) M.SEA rtguladions

b 10CER60.133(a)(1) Configmaion of uderground fzcffity

.r IOCPR60.133(a)(2) Disuptive eves
oa 10CFR60.133(b) Flexiblity

,~. c10CFR60.133(c) Retrievabilty
4t 10CFR60.133(d) Cormol of w Iergas

^5 1OCFR60.133(e)(1) Undergound openings: safe opetions

o 1OCFR60.133(e)(2) Underground openings: sability

. 1OCFR60.133(f) Rock excamvaton

10CFR60.13rg) Ventlaion
.' .f 1OCER60.133(h) EBS

I-

(r8._
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Example 5 60.1 22(c)(1 )
Potentially Adverse Condition for
flooding of the underground

MOSfPWL14.12S.PPU4aNC1 1.8t-5
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FvA*fai S
NucI= Regultory CommIsi §60.122

(C) PoaUay ade e condtio=s. The
following conditions ae potentially
adverse conditions If they are char-
acteristic of the controlled area or maay

. affect isolation within the controlled
a r2

-

(1 Potential for flooding of the un-
derground facility, whether resulting
from the occupncy and modification
of floodpla~ns or from the failure of ex-
Isting or Planned man-made surface
water imnmodmentrs.

(2) Potential for foreseeable hman
activity to adversely affect the ground-
water flow system, such as ground-
water withdrawal. extensive irrigati,
subsurface Injection of fluids, under-
ground pumped storage. miltary actv-
ity or constrution of large scale sur-
face water mpoundments.

(8) Potential for natural phenomena
such as landslides, subsidence, or vol-
canic activity of such a magnitude that
large-scale surface water Impound-
ments could be created that could
change the regional groundwater flow
system and thereby adversely affect
the performance of the geologic reposi-
tory.

(4) Strctmural deformation, such as
upli, subsidence, folding, or faulting
that may adversely affect the regional
groundwater flow system.

(5) Potential for changes In hydro-
logic conditions that would affect the
migration of radonuclides to the ac-
cessible environment, such as changes
In hydraulic gradient, average Intersti-
tal velocity, storage coefficient, hy-
drauc conductivity, natural recharge,
potentiometric levels, and discharge
Points.

(6) Potential for changes In hydro-
logic conditions resulting from reason-
ably foreseeable climatic ca

(7) Groundwater condtions in the
host rock, Including chemical composi-
tio, high ionic strength or ranges of
Eh-pH, that could increase the solu-
biity or chemical reactivity of the en-
gineered barrier system.

(8) Geochemical processes that would
reduce sorption of radionuclides, result
In degradation of the rock strength. or
adversely affect the performance of the
engineered baxrier system.

(9) Groundwater conditions In the
host rock that are not reducing.

(10) Evidence of disolutiong sch
as breccia pipes, dissolution cavities,
or brine pockets.

(II) Structural deformation such as
uplift, subsidence, folding, and faulting
during the Quaternary Period.

(l2) Earthquakes which have oc-
curred historically that if they were to
be kepeated could affect the site sg-

ificantftly.
(13) Indications, based on correla-

tions of earthqes with tectonic
processes and fea s, that either the
frequency of occurrence or magnitude
of emay Increase.

(14) More frequent occurrence of
earthquakes or earthquakes of higher
magnitude than Is typical of the area
In which the geologic setting Is lo-
cated.

(15) Evidence of Igneous activity
since the start of the Quaternary Pe-
riod.

(16) Evidence of extreme erosion du-
ing the Quaternary Period.

(17) The presence of naturally occ-
ring materials, whether identified or
undiscovered, within the site, In such
form that:

(1) Economic extraction is currently
feasible or potentially feasible during
the foreseeable fature; or
-(I) Such materials have greater gross

value or net value than the .verage for
other areas of simla size that are rep-
resentative of and located within the
geologic setting.

(13) Evidence of subsurface minin
for resources within the site.

(19) Evidence of drilling for any pur-
pose within the site.

(20) Rock or groundwater conditions
that would require complex engineer-
Ing measures In the design and con-
straction of the d d facility
or In the sealing of boreholes and
shafts.

(21) Geomchncal propeties that
do not permit design of underground
opening that wil remaln stable
through permanent closure.

(22) Potential for the water table to
rise sufficiently so as to cause satura-
tion of an underground facility located
In the unsaturated zone.

(23) Potential for existing or future
perched water bodies that may satu-
rate portions of the underground facil-
ity or provide a faster flow path from

117
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- APICABILTY

As indicated in the- remarks for [10 CFR 60.122(c)], fte identification of adverse conditions'i
applicable to the Repository design. ThIis requirement identifie flooding as a potential I

* adverse condition to consider for Repository design. The potential for floodingreueen
for ESF design is covered under [10 CFR 60.133(a )].

F.23 1 CH 6013, Al dsig baesto beconsistent with the site- -hrceiaion results

DISCUSSION

Al design 'bases of permanent itemsr in the ESF will be consistent with sit da terization
dan. Tbe =ain access openings wi be consistent with Reposhioy design, and permanent
ground support will be selected based upon he local ground conditions. The design will
include all site "haceizton results by using the site, data Imown at the time of design and

* ~by following the appropriate imlmnigprocedure developed in compliance with the
*QARD toevluate impacts from additionald dat tatisdoained afer design. (Currntly this.

is NLP-3-26, Imp~cr Reviewsfibr Revieions of Ahe Documeiz Thar Affect the MOPS

Developmm OrgWZ!azido4

'APPLIC ABUI1T

* Main access openings tor be consistent with Repository design with respect to orientation.,

geometry, layout, and depth. Ground support selected based upon local ground conditions.

F.2A4 10 CER 6011(a)*, Radeiological protection

DISCUSSION

Compliance with tis mrquiremnent is primarily afunction of equipment design and operating
procedures for radiations ion which will be provided by the Repository.

APPL~ICAEIUrr

NO specific ESF design requirements.

.- :
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Example 6 60.1 22(c)(22)
Potentially Adverse Condition for rise
of the water in the unsaturated zone

MORFGI.12S.PP4.W .II- 0-95



Nuck= Regryato Commison

(c) Poty=Udl adverse ditions. The
following conditions are potentially
adverse conditions If they are char-
ateristic of the controlled area o may
affect isolaton within the controlled
AreaZ

() PotentIal for fnooding of the un-
derground facility, whether resulting
from the occupancy and modication
of :loodplains or from the failure of ex-
isting or planned man-made surface
water impo ents.

(2) Potential for foreseeable human
activity to adversely affect the ground-
water flow system, such as ground-
water withdrawal, extensive Irrigation,
subsurface injection of fluids. vnder-
ground pumped storage, nmlitary activ-
ity or construction of large scale sur-
face water impodments

(8) Potential for naturalpenomena
such as landslides, subsidence. or vol-
canic activity of such a ma nitude that
large-scale surface water impound-
ments could be created that could
change the regional groundwater flow
system and thereby adversely affect
the performance of the geologic reposi-
tor.

(4) Structural deformation, such as
upift subsidence, folding, or faulting
that may adversely. affect the regional
groundwater flow system.

(5) Potential for changes In hydro-
logic conditions that would affect the
migratiton of radionuclides to the ac-
cessible environment, sEat as changes
in hydraulic gradient, average Intersti-
tial velocity, storage coefficient, hy-
draulic conductivity, tural recharge,
potentiometric levels, and discge
points.

(6) Potential for changes in hydro-
logic conditions resulting from reason-
ably foreseeable climatic changes.

(7) Groundwater conditions In the
host rock, including chemical composi-
tion, high ionic strength or ranges of
Eh-pE. that could increase the solu-
bility or chemical reacivty of the en-
gineered bazier system.

(8) Geochemical processes that would
reduce sorption of rarionucides, result
it degradaton of the rock strength, or
adversely affect the performance of the
engineered barrier system.

(9) Groundwater conditions in the
host rock that are not reducing.

660.122

(10) Evidence of dissolutioning such
as breccia pipes, dissolution cavities,
or brine pockets.

(11) Structural defoti sch as
uplf subsidence, fol , and faulting
during the QuaternarY Period.

(12) Earthquakes which have oc-
curred historically that i. they were to
be repeated could affect the site sig-
*nfican~ty.

3) Indications, based on correla-
tions of eaquakes with tectonic
processes and features, that either the
requency of occurrence or magnitude

of earthquakes may Increase.
(14) More frequent occurrence of

earthquakes or earthquakes of higher
magnitude than is typical of the area
in which the geologic setting is lo-
catedL

(15) Evidence of Igneous activity
since the start of the Quaternary Pe-
riod.

(M Evidence of extreme eromon dur-
ing the Quaternary Period.

(17) The presence of naturally ocomr-
ring materials, whether identfied or
undiscovered, within the site, in such
form that

(i) Economic extraction is currently
feasible or potentially feasible during
the foreseeable future; or

(Ii) Such materials have greater gross
value or net value than the average for
other areas of simila size that are rep-
resentative of and located within the
geologic setting.

(18) Evidence of subsurface minng
for resources within the site.

(19) Evidence of drilling for any pur-
pose within the site.

(20) Rock or groundwater conditions
that would require complex engineer-
ing measures in the design and con-
struction of the zmderground facility
or in the sealing of boreholes and
shaft

(21) Geomechanical properties that
do not permit design of underground
opening that will remain stable

rise sufciently so as to cause satura-
tion of an underground facility located
In the turated zone.

(23) Po i for existing or future
perched water bodies that may satu-
rate portions of the underground facil-
ity or provide a faster flow path from

11v
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F.23 10 CFR 60 a) l), Siting criteria to meet 10 CFR 60.122)

DISCUSSION

The NudVar Wose Policy Amendmen Act of 1987,42 USC 10101, Section 160(a), selected
Yucca Mountain for stigation as a potential Repositoy. The testing objectives which
control the site car eion tests being pefformed and the dam collected an controlled in
the SCP and SD&TRD. Tbis Sking criteria is applicable to the final Repositozy as it wil
influence the desi of the EBS so that together they meet the waste isolation requirments.
There are no applicable design requirements for the ESF. Potentially adverse andfor favoable
conditions may be discovered at the site becanse of the ESF actvities but these sil not affect
the ESF desig*n

APPLICABELrTY

No specific ESF design

*.F49 10 CER 60 2a)(2X*,Repository action If an iadverse condition is found dlutng site
- .r cbarization

DISCUSSION

This requitement applies to the Repository if site at discovers an adv8xse
codition. The investigation for adverse conditions is controlled by the tests being pedf ed
(SP and SD&TRD).

APPLICABETLrrY

No specific ESF design mm

F2A40 10 CFR 60a22(b)*, Favorable conditions for site sub itY

DISCUSSION

These identifications of fivrble conditions ar applicable to the Repository design. The ESF
will only investigate those test objectives specified in the SCP and the SD&TRD.

- ,APPLTCABU '

F2A1 10 CER 60J2c)*t Potentially adverse conditions for site suitability

DISCUSSION

* . These identifctions of adverse conditions are applicable to the Repository design. The ESF
. / * will only investigate those test objectives specified in the SCP and the SD&TRD. The

potential for flooding during ESF construction and operation is covered mi
[10 CFR 60.133(aX2)].

D_1
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8 pLICABILTrY.

CXNo specific ESF design req em

F242 10 CFR 60.2)(cl)*, Potentialy adverse conditions for site suitibfi - poteni for
flooding *

- DISCUSSION

As indicated in the remazs for 10 0R 6Ql 22(c)J, ft identification of adverse conditions is
applicable to the Repository design This requirement identifies flooding its a ptentia

- adverse condition to consider for Repository design. The potential for flooding requiement
for ESF design is covered under [10 CFR 60.133(a)(2)].

A-CABICIA Y---

No specific ESF design eme

F.2A3 10 CER 60.130, All design bases to be consistent with the site charafiafon reut

DISCUSSION

Al design bases of permanent items in the ESF wl be consistt with site chaac on
da. Tk mai accss openings will be consistent with Repository design, and perm t
ground support will be selected based upon the local ground conditions. The ESF design will
include all site ric ion results by using the site data mown at the time of design and
by following the appropriate mplementing procedue developed in compline with the
QARD t evauate impactsfrom aton dat tha is obi er desip (Currently this.
is NLP-3-26, Impa= Reviews fir Rev:W qf the Doczem Th= Affeat the MGDS
Developmnr Orgwdzzio..

APPLICABTLTIY

Main acces openings tor be consistent With Repository design with respect to orientation.
geometry, layot, and depth. Ground support selected based upon local ground conditions.

F.2A4 10 CFR 6131(a)*, Radiological protecdon

DISCUSSION

Compliance swith this requirement is primarily a function of equipment design and operating
* procedures for radiation protection which will be provided by the Repository.

APPLICABILITY

No -specific ESF designreiemns

F-13
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Conclusion

* Implementation of applicable 10 CFR Part 60
requirements into the Design Basis Documentation
is demonstrable

* The improvements to the Requirements Documents
and to the Design Analysis Documentation make it
easier to determine where and how the design
satisfies 10 CFR 60 requirements

MORFLO16fi125.PPT4.NncI gss


