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

Summary Account Number: _ TR6612FB3

Summary Account Title:  Design ECRB Cross-drift.

Summarv Account MGR/ORG:  Kimura

Status of Change: = __ Revised X_ New

Scope Description: Develop designs and technical requirements for the second phase of the
implementation of the Enhanced Characterization of the Repository Block.

- Specific AE activities include: Performing the title II design of the East West Cross
Drift (Excavation Layouts, Ground Support, Construction Support Utilities, General
Construction Specification), Review constructor submittals and technically accept
the plans prepared by the constructor. A/E designed construction support utilities will
consist of water supply, waste water collection, compressed air supply, drift lighting,
power supply, communications, ventilation system, and fire protection. A/E scope
of work consists of determination of requirements, development of supporting
design basis analysis, development of design drawings and specifications. The A/E
will review submittals on the constructor supplied muck conveyor, rail transport
systems, typical mounting details for A/E designed utility systems, and typical utility
location layouts. The A/E will determine and specify the type and extent of
constructor submittals required for review.

Scope Differences from the Baseline:
New Scope

Key Assumptions:
. See the General ESF Technical Basis that prefaces this section.

2. The design of the ESF ECRB cross-drift will not preclude the potential extension of
access to the Calico hills.

(F3]

. The ECRB cross drift will extend from the TBM launch chamber in the North Ramp
generally westward ‘across the Solitario Canyon Fault.

4. The design of ECRB cross drift utilities will be in accordance with OSHA 1926.
Equipnrent and utility mountings will not be evaluated for seismic loads



10.

11.

5. The constructor will be responsible for the design of the cross drift muck conveyor and
rail transport systems including modifications to existing ESF utility systems
required to support the addition of these systems. Proposed modifications to existing
systems will be submitted to A/E for review.

6. ECRB cross drift utilities will be construction support systems and not subject to the
design requirements found in the ESFDR. Systems Engineering will provide a letter
for the AE to this effect. :

7. AJE developed design drawings and specifications will generally be schematics or flow
-diagrams which will specify equipment sizings, materials, general locations, Etc.
The actual utility locations in the cross drift will be the responsibility of the
constructor. Typical utility configurations will be submitted to A/E for review to
ensure that any applicable requirements from testing or DIEs are met.

8. Utilities will not be required to remain operational during or after a seismic event.

9. All A/E work on cross drift utilities will be Non-Q.

10. Design inputs will be required before Starter Tunnel design can start. QAP 3.12 inputs
will be required from Science (DST Standoff, Coordinates of terminal end of cross
drift), Constructor (Size requirements for TBM assembly and launch, Grade, Angle
of departure from No. Ramp, TBM tumning radius), Repository Design (Gradiant,
Sill), SA (CA, Seismic requirements) .

11. DIE will be completed before first analysis can complete checking (4 weeks from start
of design)

Cost Rationale: -Cuel&mT EsSTimATE 3505' 887
Level III Milestones:

Level III Milestone Acceptance Criteria:

Attachments and References:



MGDS - ESF DESIGN

Date: 061097

R Engineering Estimate Work Sheet Re: 00
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Discipline: Mining
Job No.: Task No.: Prepared by: W. Kennedy
JN Descriptn: Task: Reviewed by: ‘
ESF EWX Drift Title Il Design
Product Devglopment Product Check
Description Units: MHrs © Total Units MHrs  Totl
Analyses: '
E-W Drift General Construction Analysis Q" 2501200 200 1 ) 30
Rock Bolt & Accessories Analysis "Non Q" 15 1 120 120 | 23 24
Specifications (Including Inputs Lists):
East-West DAt General Construction Spec "Q" o 1. 160160 1 3" 32
Rock Bolt & Accessories Spec "Non Q" 15 i 120 120 1 o] X
Drawings (Including Inputs Lists):
Layouts - Plans & Profiles 75 6 100 600 6 20 120
Overall Plan 12.5 1 100 100 1 20 20
Typical Cross-Section 12.5 1 100 100 1 20 20
Review . ;
Review Constructor Design Inputs/Submittals 18 6 24 144
Common Activities: :
Planning & Supervision 20% of discrete MHrs . 308.8° 308.8
Design Review 15% of discrete MHrs 2316 231.6
Subtotal MHr  2084.4  Subtotal MHrs 230
TOTAL MHrs 256441

\_~ Notes/Assumptions:

ricuye noie i e de.scrlplwn l; ne pruduul 1 new ur u revision

ey 1343




MGDS - ESF DESIGN © Due osnay?

, . Engineering Estimate Work Sheet Rev: 00
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Discipline: Geotech
Job No.: Task No.: Prepared by: J. H. Pye
JN Descriptn: Task: Reviewed by: S. Bonabian

ESF EWX Drift Title Il Design

Product Development Produet Check

Description Units 'MHrs' Total Units MHrs  Total

Analyses: ' _
Geotechnical Ground Support Loads Analysis 40 1 320 320 1 64 64

Quasi-Static and Dynamic Analysis

Specifications (Including Inputs Lists):

\/,

Jrawings (Including Inputs Lists):

(8]

Rock Bolt & Accessories drawings 25 100 200 2 20 40
Review ' L :
Review Constructor Design Inputs/Submittals . 12 4 24 96
Common Activities: : .

Planning, Supervision & tech Supt 20% of discrete MHrs i 123 125.2:

Design Review 15% of discrete MHrs - 92.4 92.4

Subtotal M 8$31.6 Subtotal MHrs 104
TOTAL MHrs 935.6 |
\.—Notes/Assumptions:

Pledse ole i e Uescnpml if {ne product HEW O d reviyion . - pry? s




- DESIGN ‘ + Oate: 041097
" MGDS - ESF

Engineering Estimate Work Sheet Re: 00
l *
1 W.B.S/itle: 1.2.6.6.1.2 ESF TSL Excavations j Discipline: Civil/Structural
Job No.: Task No.: Prepared by: M. Taylor
JN Descriptn: : Task:  SS Struct Reviewed by: -
ESF EWX Drift Title Il Design
Product Development Product Check
Description Units MHrs. Total .Ugits  MHrs  Total

Analyses:
Steel Sets Analysis "Non Q" 20 1 160 160 1 32 32

Specifications (Including Inputs Lists):

Steel Set Spec "Non Q" 20 1_ 160 160 l 32 32
i i
— :
drawings (Including Inputs Lists): :
i
Review :
Review Constructor Design Inputs/Submittals 6 2 24 48
- 1
1 4
Common Activities: :
Planning & Supervision 20% of discrete MHrs © 736 75.6
Design Review 15% of discrete MHrs 55.2: 552
Subtotal M 496.8  Subtotal MHrs 64
TOTAL MHrs 560.8 |

\—{ Notes/Assumptions:

| —— -

Fiedse noie in ine uescrlplwn i e pruducl 3 New ur Jd revision o~y X




w MGDS - ESF DESIGN | e o
Engineering Estimate Work Sheet Re: 00
W.B.S/Title: 1.2.6.6.1.2 ESF TSL Excavations Disciplire: SubSurface Utilities
Job No.:: Task Ne.: Prepared by: L. R. Morrison / W. J. Reed
JN Descripta: Task:  Utilities Reviewed by: .

ESF EWX Orift Title I Design

Product Development“:

Product Check

Description Units ;MHrs Total :Units. MHrs - Total |
Analyses: ' . )
Construction Support Utilities Design Basis 58 1 460 460 1 92 92
Mech 160 : -
Elec 160
Mining 100 :
Struct 40 :
Specifications (Including Inputs Lists):
‘ECR Electrical Equipment spec 5 1 40 40 T ] g
N f :
Orawings (Including Inputs Lists): ! ,
[ : R 5! ' H
Fresh water, waste water, compressed air 25 2 100 2000 2 20 40
Ventilation 25 2 100 200 2 20 40
Power 25 2 100 200 2. 20 40
Lighting 13 1- 100 100 1: 20 20
Communication . 15 1 100 100 l: - 20 20
Review : : ‘ E :
Review Constructor Design Inputs/Submittals 24 §. 24 192..
Common Activities: . :
Planning & Supervision 20% of discrete MHrs 298 298.4
- Design Review 20% of discrete MHrs 298 2984
Subtotal M 2088.8 Subtotal MHrs

260

TOTAL MHrs 234838 |

Nates/Assumptions:

g = . . -
o swwawt fabsdem ors

P o p (3 - <.
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1.

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

Summary Account Number: TR6DGA2B

Summary Account Title: ECRB Title III

Summary Account MGR/ORG: Kimura

Status of Change:  __ Revised X_ New

Scope Dcscription: Provide Title III services for the construction and the continuationoof
design for the ECRB. Provide Tite III services for No. & So. Portal area
improvements.

Scope Differences from the Baseline:
New scope

Key Assumptions:
1. See the General ESF Technical Basis that prefaces this section

2. This activity will not include the development of ground support performance
parameters.

. ECRB Tide Il activities are in addition to the technical activities necessary to complete
construction of the ESF main loop and associated surface facilities.

(V3 )

4. Any as-builts, system descriptions or O&M related activities are not included in this
Summary Account.

Includes full time electrical to review installation for OSHA 1926 compliance.

bt

o

Will provide 3 shift coverage through April ‘98. Will provide follow on 1 shift coverage
through July *98. Title IIl Coverage for ECRB ends July *98.

Cost Rationale: - eued BT ESTIMA gCl 37,1581

- Level HII Milestones:

Level 11l Milestone Acceptance Criteria:

Attachments and References:



r

MG’DS - ESF DESIGN Date: 06,1097
Engineering Estimate Work Sheet Revs o
W.B.S/Title: 1.2.6.13 ESF Support Discipline: Title fll
Job No.: Task No.: Prepared by: C. Garret
- JN Descriptn: Task: Reviewed by: __~
ESF EWX Drift Title 1l Design
Product Development | Product Check
Description ‘Units MHrs | Total Units, MHrs  Total
per '
15/SEPT THROUGH 15/MAY Weeks Week -
Drift Excavation overview 3 10 hour shifts § days per week 35 150 5250
15/May_through 22/Jul :
Alcove Excavation overview 1 10 hour shift 5 days per week 10 30 500
‘Surface construction overview 13 40. 520
Design Engineering Support 45 16 - 720
(ECRs, Submittal Review, Design questions) -.
Electrical Compliance to OSHA 1826 Inspection 45 50° 2250
!
216 i
7.0054054 :
66
2.1405405
Common Activities:
Planning & Supervision 20% of discrete MHrs 1848 1848
Subtotal MHr 11088 Subtotal MHrs _
TOTAL MHrs 11088
Notes/Assumptions: 5.9613

Fleuse nole 1 lne descriplion i The proguct s new ur u revision




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

1.  Summary Account Number: TRGGIBGBI

2.  Summary Account Title: Design ECRB Alcoves

3.  Summary Account MGR/ORG: Kimura

.4, Staws of Change: —__ Revised X New

5.  Scope Description: Provide designs for the alcoves necessary-to support the underground site
characterization of the Solitario Canyon Fault and the Hydrological and Geochemical
investigations. '

6.  Scope Differences from the Baseline:
New Scope

7.  Key Assumptions:
1. See the General ESF Technical Basis that prefaces this section. ‘
2. There will be three Test Alcoves, 3m x 4m X 100m ea. The alcoves will have 4-6
boreholes - 20-30 meters long ea. Alcoves will be located at various points, to be

determined by TCO, along the ECRB Cross Drift.

. There will be two Niclies similar to the Moisture Studies (3.5x4x10?) The niches will
have 8ea. - 15 to 20 meter holes

("3

. Itis understood that the excavation of these alcoves shall be after the completion of
TBM operations and demob.

H

5. AE alcove & niche designs will consist of excavation layouts based on criteria letters
from the TCO and ground support.

8.  Cost Rationale:
9.  Level lIl Milestones:
10.  Level III Milestone Acceptance Criteria:

11. Attachments and References:



MGDS - ESF DESIGN

\ ; Date: 06/10:97
Engineering Estimate Work Sheet Re: 00
W.B.SfTitle: 1.2.6.6.1.3 ESF TSL Testing Discipline: ~ Mining
Job No.:. Task No.: Prepared by: W. Kennedy
JN Descriptn: Task: Reviewed by: 3
ESF ECRB Test Alcoves & Niches Title Il Design
Product Development ' Product Check
Description Units MHrs Total Units MHrs . Total
Analyvses:
NO New Analysis - Design will be based on
criteria letters from the TCO
Specifications (Including Inputs Lists):
N>
Jrawings (Including Inputs Lists):
Alcove Layouts - Plans 35| 3100 300 3 %60
Alcove Layouts - Profiles 373 3 100 300 3 20- 60
Niche Plans & Profiles 25 2 100 200 2 20 40
Alcove Ground Support 2 100 200 2 20 40
Review
Review Constructor Design Inputs/Submittals 24
Common Activities: :
Planning & Supervision 20% of discrete MHrs 200 200
Design Review 15% of discrete MHrs 150 150
Subtotal MHr 1350 Subtotal MHrs 200 '

TOTAL MHrs 1550 |

Notes/Assumptions:

“Tiedsc aole ul lne UC.SCI’IPUUH D} ne pruuucl 13 NewW Ur u revision

ey 0]




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

Summary Account Number: | TR6621GB2

Summary Account Title:  Conceptual Design of the Calico Hills Extension

Summary Account MGR/ORG; Kimura

Status of Change: . Revised —X_ New

Scope Description: Develop 2 Conceptual Design Report for the Extension of the ESF '
cross drift into the Calico Hills

ScOpe‘ Differences from the Baseline:
New Scope

Key Assumptions:
1. See the General ESF Technical Basis that prefaces this section .

2. The design of the ESF ECRB cross-drift will not preclude thé potential extension of
access to the Calico hills

3. After the Site Characterization objectives are defined for the proposed Calico Hills
investigation, the conceptual design process will determine the most effective
configuration to meet these objectives. Various access options will be considered
such as ramps with varying degrees of declines and vertical shafts. Interfaces with the

potential repository will be considered. Costs and construction schedules will be
developed for each defined option.

4. Conceptual Design will be performmed in FY99.
Cost Rationale:

Level III Milestones:

Lévcl IIf Milestone Acceptance Criteria:

Anachrpcnts and References:



Y MGDS - ESF DESIGN o e

: Engineering Estimate Work Sheet e 0o
W.B.S/Title: 1.2.6.6.1.3 ESF TSL Testing Discipline: Mining
Job No.: Task No.: Prepared by: W. Kennedy
JN Descriptn: Task: Reviewed by: )
ESF ECRB Conceptual Design of the Calico Hills Access
Product Development Product Check
Description Units MHrs. Total Units - MHrs  Total
Coordinate scientific input and select viable oj)tions 4 weeks 4 20 80
Develop sufficient detail for each option to support 4 100 400
cost estimate & construction schedule :
(will include D size sketches)
| Cost Estimate for each option ' 4 80 320
\/ Cost Estimate write up : | 30 80 1 16 16
Construction Schedule for each option 4 20 80
Document results and recomendations into 1 200 2000 .1 40 40
a conceptual Design Report B
Common Activities:
Planning & Supervision 20% of discrete MHrs 232 252
" Design Review " 15% of discrete MHrs 174 174 -
| Subtotal MHr 1566  Subtotal MHrs 56
L; . » TOTAL MHrs 1622
Notes/Assumptions: '
(34

Ficase nole i e descriplion if lne product is new or d revision wer?
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11.

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

Summary Account Number: TR6311FB]

Summary Account Title: Design No. Portal Construction Support Facilities

Summary Account MGR/ORG: Kimura

Status of Change: = ___ Revised X_ New
Scope Description: Provide designs for the ECRB Drift Muck Storage Pile.
» EWX Drift Muck Storage Pile - Develop grading and drainage drawings.

Scope Differences from the Baseline:
New Scope

Key Assumptions:
1. See the General ESF Technical Basis that prefaces this section.

2. Existing Surface Waste Water System drawings will be used.

(V3]

. Volume of the ECRB muck pile will be based on 1/8 of the Main Drift tunnel muck.

4. Surface conveyor and radial stacker will be used “as is” in their current locanon and
configuration. NO design required.

6. No Surface Perched Water Evaporation Pond.

7. No modifications required to the existing Air Quality Permits.

g
Cost Rationale: Coeeseqx ESTiImATE 67,268
Level III Milestones:
Level III Milestone Acceptance Criteria:

Attachments and References:



\_
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MGDS - ESF DESIGN . . Dete:

061097
Engineering Estimate Work Sheet Rev o
W.B.S/Title: 1.2.6.3.1.1 North Portal Discipline:  Civil/Structural
Job No.: Task No.: Prepn‘i-ed by: H. Montalvo
JN Descriptn: Task:  SS Struct Reviewed by: -
| Design No. Portal Construction Support Facilities
Product Development. Product Check

\/,

Description Urnits MHrs- Total :Units MHrs" Total
Analyses: . .

- Muck Storage Pad (rev) 1 60 60 1 12 12
Orainage Calculations 1 60 60 1 12 ~ 12
Specifications (Including Inputs Lists):

Jrawings (Including Inputs Lists): :
Overall Site Plan (rev) 110 10 1 2 2
No. Portal Site Plan (new) 1 40 40 1 8 8
Finished Grading & Location Plan (new) 2 80 160 - 2 16 32
Storm Drain Details {(new) 1 40 40 . 1 [ 8
Common Activities: . - :
Planning, Est. Supt & Supervision 20% of discrete MHrs 74 74 .
Design Review 15% of discrete MHrs 55.5 55.5-
Subtotal M 489.5 Subtotal MHr 74

TOTAL MHrs §73.5 |

\___Notes/Assumptions:

Filedse nole in Tne UEM.TIPIIUII if ine produci s newor d revision

-l -l




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

Summary Account Number: _ TR6312FB1

Summary Account Title: _ Design So. Portal Support Facilities

Summary Account MGR/ORG: Kimura

Status of Change:  —__ Revised X_  New

Scope DcScﬁpﬁon: Provide Title II designs for the So. Portal area support systems to
provide access to the ESF via the So. Portal during ECRB Construction. AE
Designed Systems include Security, Lighting, Power, Grounding Grid.

» Security - Design Security Fencing for So. Portal Area.

» Power & Lighting - Provide power & lighting to So. Portal Facilities (from No.
Portal), both permanent and temporary. Install 2 750 kVA Mine Power Center

(MPC).
» Grounding Grid - Provide separate ground system for So. Portal.

Scope Differences from the Baseline:
New Scope

Key Assumptions:
1. See the. General ESF Technical Basis that prefaces this section.

2. No. Portal will be reserved for ECRB Construction Access, So. Portal will handle all
visitor and scientific Access.

3. Surface Rail Spurand Materials Storége and Handling Facilities will be designed by
constructor.

4. TBM will be removed from So. Portal Pad before So. Portal Improvements are
started.

5. Temporary items will be designed in accordance with OSHA 1926 and Specification
Section Q1500.

6. Permanent ESF Facilities will be designed to the ESFDR.



10.

11.

7. There will be NO Diesel Fuel System at the So. Portal. Constructor will provide
mobile fueling at So. Portal.

8. Existing Pad size is adequate for all facilities.

9. Portable sanitation facilities will be used. Thxs will consist of six Pot-a-potties located
on the pad. No Design required .

10. No permanent potable or non-potable water facilities. Water will be trucked in.

11. Road has a surface of 8"to. 12" of compacted select fill. No Road improvements
required. No Pad Grading & Drainage improvements required.

12. Compressed air will not be required 6n the South Portal Pad. Compressed air will be
available at the portal entrance.

13. No Medical Facility required at So. Portal.

14. Construction Labor costs and Capital Equipment costs not included in AE estimate.
Will be included in Construction estimate.

15. Portal Access Control and Security Station will be a trailer provided by Constructor.
No AE design required.

16. There will be NO hardwire telephones at So. Portal

¢
Cost Rationale: COQEENT ESTIimAIT ol, 226

Level III Milestones:
Level 11 Milestone Acceptance Criteria:

Attachments and References:

L elenil
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MGDS - ESF DESIGN -

. Date: 0671097

So Portal Pad Fencing Plan (new)

\— Engineering Estimate Work Sheet Reva o
W.B.S/Title: South Portal Discipline: - Civil/Structural
Job No.: Task No.: Prepared by: H. Montalvo
JN Descriptn: Task: SS Struct Reviewed by: -
Design So. Portal Support Facilities
Product Development'f Product Check
Description Units MHrs Total {Units: MHrs  Total
Analyses: ' ’
i
Specifications (Including Inputs Lists): ' :
drawings (Including Inputs Lists): : .
: 4
Overall Site Plan_(rev) 1 20 20 1 4 4
So Portal Pad Grading Plan & Elevations (rev) 2 40 80 2 8 16
12 12

Common Activities: ,
Planning & Supervision 20% of discrete MHrs 32 32
Design Review 15% of discrete MHrs 24 24
Subtotal M 216 Subtotal MHrs 52

~

TOTAL MHrs 248 l

\_/Notes/Assumptions:

1s-Built topo info required for existing pad and access road. Cost estimated at $10.000

Fledse nole it lne ae.\'t.‘rlphun 17 The pruaucl 3 New ur d revisivi

1




4 MGDS - ESF DESIGN Ry 061097
N4 Engineering Estimate Work Sheet Revs o
W.B.S/Title: South Portal Discipline: _Mechanical
Job No.: Task No.: Prepared by: R. Flye
JN Descriptn: Task: Reviewed by: -
Design So. Portal Support Facilities
-Product Developrntnt"z Product Check
Description Units :MHrsi Total “Units;: MHrs Total
] g
Analyses: ! :
t
1 :
Specifications (Including Inputs Lists): : l
. H 1
revise Mechanical Specs 1 30: 30 1 6 6
T I,
o ! :
Jrawings (Including Inputs Lists): ; , !
1 ! 4
Review 1 A
Common Activities: : :
Planning & Supervision 20% .of discrete MHrs -6 6
Design Review 15% of discrete MHrs . 4.5 4.5:
Subtotal M 40.5 Subtotal MHrs 6

TOTAL MHrs 46.5 |

\,NotesIAssumptions:

et de




MGDS - ESF DESIGN . De

— —Sne3
' Engineering Estimate Work Sheet R o
W.B.S/Title: South Portal Discipline: - Electrical
Job No.: Task No.: Prepared by: Femandez
JN Descriptn: Task: “JReviewed by: )
Design So. Portal Support Facilities
: Product Development ' Product Check
Description Units | MHrs - Total Units . MHrs - Tetal
Analyses: i ‘ ' )
So. Portal Power Analysis 1. 120 120 1 24 24
Drawings (Including Inpuits Lists): ! : ) ; i
: . P '
So. Portal one line diagrams 1 80" 80 1 16 16
So. Portal Electrical Layout 1 60 60 1. 12 12
So. Portal Lighting 1 €0 60 1 12 12
So Portal Grounding 1 60 60 1 12 12
Common Activities: _ )
Planning & Supervision 20% of discrete MHrs » 76 76
Design Review 15% of discrete MHrs 57 §7
Subtotal M §13 Subtotal MHr 76
TOTAL MHrs 589 |
\‘#NoteslAssnmptions:

Tricdae H0iC 6l Ll dICTIPLiON if sie PIOdacs by riew O dicvivil iyl




10.

1.

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

Summary Account Number: TR6621GB2

Summary Account Title:  Conceptual Design of the Calico Hills Extension

Summary Account MGR/ORG: Kimura

Status of Change:  __ Revised —X_ New

Scope Description: Develop a Conceptual Design Report for the Extension of the ESF
cross drift into the Calico Hills

Scopé Differences from the Baseline:
New Scope

Key Assumptions:

1. See the General ESF Technical Basis that prefaces this section

2. The design of the ESF ECRB cross-drift will not preclude the potential extension of

access to the Calico hills

W

developed.for each defined option.
Cost Rationale: S€e ATTRCHED ~culREMT ESTimare ‘i 35 p 454
Level IIl Milestones: | |
Level III Milestone Aéceptance Criteria:

Attachments and References:

. After the Site Characterization objectives are defined for the proposed Calico Hills
investigation, the conceptual design process will determine the most effective
configuration to meet these objectives. Various access options will be considered
such as ramps with varying degrees of declines and vertical shafts. Interfaces with the
potential repository will be considered. Costs and construction schedules will be



~ o MGDS - ESF DESIGN Date: v |
— DESCRIPTION OF WORK .  Rew: =

WBS . 126613
W.BS. Title ESF TSL Testing
P&S Account No.
P&S Account Title
Summary Account No. TR6613FB? ' 2H80tbd

Summary Account Title ESF ECRB Conceptua! Design of the Calico Hills Access
Participant MKE »

Type of Work Discrete

Work Scope:
gevelop a Conceptual Design Report for the Extension of the ESF cross drift into the Calico
ills. - :

After the Site Characterization objectives are defined for the proposed Calico Hills -
investigation, the conceptual design process will determine the most effective configurationto -
meet these objectives. Various access options will be considered such as ramps with varying .
degrees of declines and vertical shafts. Interfaces with the potential repository wili be A
considered. Costs and construction schedules will be developed for each defined option.

— Four options will be considered. Lo
Assumptions :
Notes:

Man-hour 1,622 @ $70 $113,540
FTEs 10.5
Man-Year 0.9
Deliverable/Product Criteria Date
Conceptual Design Report M&O Acceptance .

[T L e



MGDS - ESF DESIGN Date:

— 060287
— ’ DESCRIPTION OF WORK Rev.:
Continuation
W.B.S 1.26.6.1.3
W.B.S. Title ESF TSL Testing
P&S Account No.
P&S Account Title
Summary Account No. TR6613FB?
Summary Account Title ESF ECRB Conceptual Design of the Calico Hills Access
Participant MKE -
Type of Work Discrete
Wo.rk Scope:
—/
Analysis 480
Drawings & Specs 680
Review Constructor Desigﬁ Inputs / Submittalé
Common Activities:
Planning & Supervision ' . 232
Checking L 56
Design Review L 174
— 1622
— -
- v rrr ) 12—



'MGDS - ESF DESIGN

» . Omte: _  06039"
N~ Engineering Estimate Work Sheet e 00
W.B.Sitle: 1.2.6.6.1.3 ESF TSL Testing Discipline:  Mining
Job No.: . Task No.: Prepared by: W. Kennedy
JN Descriptn: Task: Reviewed by: )
ESF ECRB Conceptual Design of the Calico Hilts Access
Product Development Product Check

Description

Units, MHrs  Total

Units - 'MHrs  Total

Coordinate scientific input and select viable options 4 weeks 4 20 80
Develop sufficient detail for each option to support 4 100 400
cost estimate & construction schedule
(will include D size sketches)
Cost Estimate for each option 4 80 320
Cost Estimate write up | 80 80 1 16 16
\/Construction Schedule for each option 4 20 80
‘Document results and recomendations into 1 200 '200 1 40 40
a conceptual Design Report
Common Activities:
Planning & Supervision __ 20% of discrete MHrs 232 232
__Design Review . 15% of discrete MHrs 174 174
Subtotal MHr 1566 Subtotal MHrs 36
TOTAL MHrs _EZ_I

\_4’ Notes/Assumptions:

“Ticasc nole i1 The descriplion if i prodicl is new or d revision




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

1.  Summary Account Number: TR6613GB1

2.  Summary Account Title: Design ECRB Alcoves

3.  Summary Account MGR/ORG: Kimura .

4.  Status of Change: = ____ Revised X_  New

5.  Scope Description: Provide designs for the alcoves necessary to support the underground site
characterization of the Solitario Canyon Fault and the Hydrological and Geochemical
investigations.

6.  Scope Differences from the Baseline:
New Scope

7.  Key Assumptions:
1. See the General ESF Technical Basis that prefaces this section. -
2. There will be three Test Alcoves, 3m x4m x 100m ea. The alcoves will have 4-6
boreholes - 20-30 meters long ea. Alcoves will be located at various points, to be

determined by TCO along the ECRB Cross Drift.

3. There will be two Niches similar to the Moisture Studies (3.5x4x10?7) The niches will
have 8ea. - 15 to 20 meter holes

4. It is understood that the excavation of these alcoves shall be after the completion of
TBM operations and demob.

5. AE alcove & niche designs will consist of excavation layouts based on criteria letters
from the TCO and ground support.

8. Cost Rationale:
9 Level III Milestones:
10.  Level III Milestone Acceptance Criteria:

11. Attachments and References:

lulv 2. 1997 CATEMP0032723 WPD Page: 9



MGDS - ESF DESIGN Date: -

DESCRIPTION OF WORK Rev: o
W.B.S 1.2.6.6.1.3
W.B.S. Title ESF TSL Testing -
P&S Account No. ‘
P&S Account Title

Summary Account No. TR6613GB1

Summary Account Title. ESF ECRB Test Alcoves & Niches Title Il Design
Participant MKE

Type of Work Discrete

Work Sc Provide designs for the alcoves necessary to support the underground site characterization of the
Solitario Canyon Fault and the Hydrological and Geochemica! investigations. . -
(‘wu\ ‘('QTAL) -
There will be three Test Alcoves, 3m x 4m x 3100/ ea. The alcoves will have 4-6 boreholes - -
20-30 meters long ea. Alcoves will be located at various points, to be determmed by TCO, along -
the ECRB Cross Drift. -

. It is understood that the excavation of these alcoves shall be after the completion of TBM -
N operations and demob. -

AE alcove & niche designs will consist of excavation layouts based on criteria letters from the
TCO and ground support.

Assumptions: All other EWX Design and construction support will be estimatéd separately
Rail and Muck Conveyance will be by Contractor

Notes: Submittals 0
Analyses 0
Specs 0
Drawings 10
Man-hour 1,550 @ $70 $108,500 _
FTEs 10.0 ' L
Man-Year 0. 8 .

Dehverable/}’roducl Criteria Dal-e o

R M&O Acceptance .

\_/ ——————— : | —_———— -



MGDS - ESF DESIGN

\/, Oate: 060297
Engineering Estimate Work Sheet Re: 0
W.B.S/Title: 1.2.6.6.1.3 ESF TSL Testing Discipline:  Mining
Job No.: . Task No.: Prepared by: W, Kennedy
" JN Descriptn: Task: Reviewed by:
ESF ECRB Test Alcoves & Niches Title Il Design
Product Development . Product Check
Description Units | MHrs - Total 'Units. MHrs | Total
Analyses: '
NO New Analysis - Design will be based on
criteria letters from the TCO
Specifications (Including Inputs Lists):
Drawings (Including Inputs Lists):
Alcove Layouts - Plans 37.5 3 100 300 3 20 60
Alcove Layouts - Profiles 31.5 3 100 300 3 20 60
- Plans & Profiles 25 2 100 200 2 20 40
Alcove Ground Support 2 100 200 2 20 40
Review T
Review Constructor Design inputs/Submittals 24
Common Activities: B oT
Planning & Supervision _____ 20% ofdiscrete MHrs 200 200
Design Review ___15% ofdiscrete MHrs 150 150 _
Subtotal MHr 1350  Subtotal MHrs 200

TOTAL MHrs 1550 |

./ Notes/Assumptions:

"Ticdase nole 191 TNE desCriplion {f 11¢ progauct is Hew OF o revision
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
- CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TRG612FB3

Summary Account Title: TBM Mobilization and Rehabilitation

Summary Account MGR/ORG:

Status of Change: —— Revised =~ o New

Scope Description: Rehabilitate the ECRB TBM and associated equipment consistent with
the project requirements and mobilize the equipment to the ESF site at Yucca Mountain.

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. The required planning for the TBM rehabilitation is included in the Early Start ECRB
CR.

4. This activity will start once there is agreement with the constructor on the usage rate
for the equipment and wili be complete once the equipment arrives at the ESF jobsite.

Any follow on activities will be included in Summary Account TR6612FB6 - Install
Excavation Equipment. _

5. Any specialized ccjuipemnt installed on the TBM system during rehabitation to meet
YMP requirements. will be the property of the constructor at the completion of the work
and will be demobilazed with the TBM.

) 2.112,014 . . .
Cost Rationale: $2:4-l-'r",4-50 - See the enclosed construction cost estimate for details.

Level 111 Milestones: See the prec;ading milestone and deliverable summary> Mv .

Level III Milestone Acceptance Criteria:



11, Attachments and References:

0 Data Sheet for the PK TBM



12 *g7 ©@8:40RM KIEWIT/FB gsF PAD

"' SECTION 0 MODEL 166-245
GENERAL INFORMATION :
GENERAVU SPECTFICATTONS -
MACHINE DIAMETER (WITH NEW CUTTERS): 16 FEET SINCHES
MAIN BEARING: TAPERED ROLLER TYPE
" CUTTERS: 34 ROBBINS 17-INCH DISCS
ON 32 ASSEMBLIES
MAXIMUM RECOMMENDED AVERAGE 45,000 POUNDS
CUTTER LOAD:
MAXIMUM RECOMMENDED 1,530,000 POUNDS
CUTTERHEAD THRUST:
CUTTERHEAD DRIVE ASSEMBLIES: " AC MOTORS/GEAR
REDUC ERS/ HYDRAULIC
CLUTCHES
CUTTERHIIAD HORSEPOWER: 1200 HP (SIX 200-HP WATER-
COOLED MOTORS)
CUTTEREEAD SPEED: APPROXIMATELY 10 RPM
CUTTERHEAD TORQUE: 630,000 LB.-FT.
BORING STROKE: 72 INCHES
HYDRAILICSYSTEM:
RECOMMENDED SYSTEM OPERATING 4200 BS]
PRESSURE: _--.
MAXIMUM SYSTEM PRESSURE: 5000 P!
MACHINE CONVEYOR: TROUGHED BELT

P2
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TBM Rebuild Assumptions developed by the CMO

+

We anticipate that the used TBM will require 2 general rebuilding which would include but not
necessarily be limited to the following:

Disassemble, clean and inspect entire machine.

Replace wom or damaged components.

Replace structural fasteners,

Replace 2ll seals, filters, hoses.

Rebuild hydraulic cylinders. -

Rebuild drive motors and gear boxes.

Replace bearings.

Rebuild or replace main bearing.

Clean, inspect and replace as necessary all electrical components.
Clean and inspect vent ducts, repair or replace as rq'd.
Completely assemble machine, perform no load shop test of all systems and components.
Paint one coat shop primer, one coat white finish.

Disassemble and ship to site.

Provide complete o&m manuals and assembly instructions.

Repair/replace railings and ladders as rq'd

In addition, special program requirements regarding fluid spills, and water use, and dust control
will add the following: :

-—

Incorporate knock-down features that will allow removal of the TBM back out through
the bored tunnel.

Provide an enhanced dust control system.

Rebuild or replace the water spray system on the cutter head.

Repair, replace or construct cutter head dust shield to effectively contain dust in the cutter
head area. '
Replace dust scrubber with unit sized to handle 1.5 times the anticipated tunnel air flows
Configure the TBM vent system to have 2 minimum capacity capable of maintaining a 100
fpm tunnel air velocity.

Provide water sprays on the muck conveyor both top and bottom.
Enclosc.canveyom ractical.

Provide noise attelit ﬂo‘ﬁ%.s 1) ng all noise generating areas.

Replace hydraulic system piping and hoses with high pressure components.

Minimize storage capacity of organic-containing fluids to reduce spill potential.

Install drip pans. :

Provide dry-type transformers if not already equxpped

Provide automatic fire suppression system.

Install closed loop hydraulic or coolant systems where feasible.



Preliminary Schedule of Refurbishment of TBM

List of Activities:

Receiving

Parts-13Wks

Refurbish

Disassembls smﬁam

TBM-17 Wks

[Assembia TBM)]

Finish TBM

st Shop-3 Wks

TBM to Ship-1Wks

To Jobsite-{Wks

Assembly-1Wx

Duration
1)tssuanca of Change Order, TRW to K/PB N/A
* 2)Prepare and Ship TBM 1 WKs
3)Inttiat inspection SWks
4)Ordering of Parts 1Wx
5)Recelving Parts 13Wks
6)Refurbishment 17 Wk
7)Final Assembly in Shop VWX
8)Disassembdle for Shipement 1 Wks
8)Ship to Job Site 1 Wks
10)1ssuance Subcontract for TBM Refurbishment 1 Wk
11)Order New Main Bearing 22 Wks
12)Order Cutterhead 22 Wks
[ssue CR] Ship TBM intial Inspection Order
71197 1o Shop-1 Wks TBM-5Wks Parts-1 Wk
fssue Subcontract Order New
Refuchish TBM-1 Wk Cutterhead-22Wks
Order New Main
Bearing-22Wks

8128197 12:58 PM



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

Summary Account Number: TRGG12GRS

Summary Account Title: Excavate ECRB I aunch Chamher

Summary Account MGR/ORG: McDanald

Status of Change: —— Revised —X_  New

Scope Description: Excavate and support the ECRB Launch Chamber in accordance
which project requirements.

Scope Differences from the Baseline:

New Scope

Key Assumptions:

1.See the General ESF Technical Basis that prefaces this section. .

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. This activity is limited to the activities associated with the excavation and installation of"
ground support for the ECRB TBM launch chamber. The installation of the electrical

and mechanical systems necessary for the excavation of the ECRB cross drift shall be in
Summary Account TR6612FB6 - Install excavation equipment

. 115078
Cost Rationale: $2:366;666 - See the enclosed construction cost estimate for details.

Level III Milestones: See the preceding milestone and deliverable summary) Wﬂ.

Level Il Milestone Acceptance Criteria:

Attachments and References:
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To: BILL KENNEDY

cc: Ivan Cottle, John Eastlund. Lyman File

From: Toby Wightman '
Date; 05/15/97 11:58:52 AM

Subject: East-West Drift Launching Chamber and Starter Tunnel

As requested, our best evaluation of dimensional requirements from the information we have at this
time is as follows:

1. Angle of departure from North Ramp - 45 degrees.

2. Total length of combined Launching/Starter Tunnel - 300 LF.

3. The first 150 LF of tunnel will be the assembly, marshalling and working area to support the
tunneling activity. It will also contain the conveyor drive and takeup units electrical -

switchgear, rail switching etc. Dimensions should be 30 ft. wide X 23 ft high X 150 ft long.
3 The next 150 ft will contain the gripper saddles and sufficient room for the necessary TEM
assembly for startup. 1t will be a horseshoe section, 22 ft. wide by 21 ft. high.

| realize that this is outside the currently justified rock design dimensions that you mentioned, but it
is about the best that we can do at this time.
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TRAA12FR3

Summary Account Title: Estahlish South Portal Accessta A.Imvec

Summary Account MGR/ORG: MCDONALD

Status of Change: = Revised —X New

Scope Description: Construct the necessary modifications the South Portal and pad to .
provide effective alternative access to the ESF Main Loop down station from the North
Ramp intersection with the ECRB launch chamber during ECRB construction.

Scope Differences from the Baseline:

New Work

Key Assumptions:

1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

£19,363
Cost Rationale:$$39;49%- See the enclosed construction cost estimate for details.

Level 111 Milestones:
None
Level Il Milestone Acceptance Criteria:

Attachments and References:



10.

11.

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

Summary Account Number: TR6612GB6

Summary Account Title: Iostall Excavation Fquipment
Summary Account MGR/ORG: McDaonald

Status of Change: —— Revised X New

Scope Description: Install all the necessary electrical and mechanical systems necessary for
the excavation of the ECRB cross drift.

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. This activity will begin after the comp!etion of the launch chamber excavation and the

installation of ground support and will be completed with the beginning of the excavation
of the ECRB cross-dnﬁ

974,850
Cost Rationale: $9-7‘6-862 See the enclosed construction cost estimate for details.

Level III Milestones:
Level IIl Milestone Acceptance Criteria:

Attachments and References:
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-MAY 12 'S7 ©8:41AM KIEWIT/PB ESF PAD
SECTION 0 | ‘ ' MODEL 15¢.02< Cl
GENERAL INFORMATION : e
E 1 Y.
INCOMING POWER: 4160V, 3-PHASE, 60 12
TRANSFORMERS: (2) 700 KVA EACH (4160V:460V)
- (NITROGEN-FILLED)
MOTOR CIRCUITS: ' o 460V, 3-PHASE, 60 HZ
CONTROLS AND LIGHTING: 120V,60 HZ
MACHINE WEIGHT: APPROXIMATELY 225 TONS

TURNING RADIUS: APPROXTMATELY 500 FEET
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— TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

l. Summary Account Number: TRGA12GR7

2. Summary Account Title: Excavate ECRRB Cross-drift -

3.  Summary Account MGR/ORG: McDanald

4.  Status of Change: = ___ Revised X New

5.  Scope Description: Excavate and support the ECRB Cross Drift from the launch chamber
through the intersection of the Solitario Canyon fault.

6. Scope Differences from the Baseline:
New work

7.  Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. This activity includes all the incidental activities necessary to accomplish the work. It
includes but is not limited to:

o Installation of ventilation system

o Installation of compressed air, water, communications, and mine waste water
system.

o Installation of the conveyor and transportation system.

o Installation of all ground support.

o Installation of electrical systems.

o Maintenance of TBM and other electrical/ mechanical systems within the ECRB
cross-drift.

o Installation of trackage

o Small tools, supplies and other consumables

4. This activity excludes any construction or maintenance activities occurring within the
\_ ESF Main Loop '



o
cea Mr. ( C.q-May-97 page 1 of 2
3F Subsurtace Design
1st West Cross Block Drift
idgetary Estimate - Ground Support material requirements
. Jarald W, Keifer
rameters: .
ift Diameter (F1.) 16.5 Rockbolt Pattern x4
ift Diameter (m) 5.0 Conversion from (ft) to(m) 0.3048
yckbolts  Super Swellex 3 m length with accessories per spec. 02165 _
umber of | Spacing  |Arc distancd Circumter- [Degrees of | Distance [Bolls per | Bolts per
olts per |between Df coverage|ence ol  foverage |between (it of drift m of drift
w bolts drift . rings (Ft)

7 4 24 51.8 167 4 1.75 5.74
alded Wire Fabric  WWF 3X3X1.9X1.9 :
umber of | Minimum fLength of |Length of Width of Width of |Area of Area per [Sq {t. WWF|Saq. ft. WWF
'eels per |overlap  kcoverage |sheet coverage |sheet sheet 4fl.ring perfl.of |permof-
W (i) (11) (f) (") (ftr2) drift drift

2 0.5 12 13 4 5 20 40 10 32.8
)iled Channels C10 X15.3
umber |Degree of Circumier- |Length of Number of | Number of
arbolt  jcoverage fence of channel Ehannel per|channel '
w required drift required of bolted |per m of

drift bolted drift
1 69.5 51.8 '10.0 0.25 0.820

S "D
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5. See attachment for assumptions for the ground control installation details

o, 580,977

. Cost Rationale:$9444-364 -See the enclosed construction cost estimate for details.

-

Level IIl Milestones: See the preceding milestone and deliverable sunimary
Level IIT Milestone Acceptance Criteria:
Attachments and References:

o Ground control details



4 , . ( page 2 of 2 (
eelsets W6 X 15 full 360 deqres ring. ‘
lumber tipacing  Number of | Number of |
erring |helween [selperft. |setperm
o |sets ()

1 4 0.25 0.82
. .\.‘
igging €8 X 11.5 _with clipd, _
ercentage {*ercentagewidth ot ;' | Average JArc Number of [Degree of |Arc Number of |Weighted agging
[ partial |full lagging ﬁagging width of  distance lagging rc distance lagging Average of per fl of
gging inches gapon [springline to for partial [full lagging |[full for full lagging leel set

partial springline |lagged setl lagging (in)iset per sel upported
i lagging (in){(in) drif
95% 5% 8 8] = - 311 20 270 467 58 21.9 5.48
agging
er m of
leel sel
upported
rift
17.96

Jit Set rockholls (pins)

ins per [Distance [Number ol |Number of
w hetween pins per pins per
row (ft) tof bolted | m of bolted
. ‘ drift drift
2 4 0.5 1.64

0.9 m SS - 39 with face plate

9"?;
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. ECRB_EXCAVATION CONCEPT
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DRAFT

PRELIMINARY EAST-WEST DRIFT EXCAVATION PLAN
REV.0 5/12/97

probably be a 16.5 fi. diameter, 2600 meter long tunnel, spurmo off the,ﬁg%
- s ." 4 .h
angle to the left (south) side. then turning west and continuing across.afl_cgg”,?;)ve‘?f tcposxtort &7

horizon at a +0.5% grade to a predetermhined destination. ‘,}'

Ramp Intersection, that would be of suffi cxcnt size and coﬁ
switching and turnouts, conveyor transfer station, the drive

nd 45k up units for the 24inch
conveyor, ventilation/conveyor and wtility crossovers, ¢l tricaLavite pear, plus 2 marshalling
area for materials and supplies. The starter tunnel will need to accoMOOAe) ipper pads for
launching the machine and will need to be of suﬁc;g__n{.%é‘nmh to accomodare the TBM and
g chamiber and starter tunnel is

expected to be accomplished by a combmzmon of drdl/blgt_“%%:mechamcal (roadheader)
methods. = ;f , -.::«,g{“’

minimal trailing gear to start mining. E‘ccavauon'of thewo

The invert segments in the mainline. tunncl at thc mtersecﬁgltlon will likely be removed and
replaced with a cast-in-place mvcrt, t\tendmzmto the workmo chamber and starter tunnel.
. J .-k

While the chambcr c’ccavaung and outﬁmng S _ dcrway, the TBM will be shipped and partially

assembled: attheNorth Portal yard s We anticipate Jte that the 16.5 ft TBM, with cutterhead
attached, ca.nbc trammed dowii the North Ramp tunnel to the launching site without removing
the vent line orutllmesm the mamtxmneL At the launching site, the TBM will be moved into
the gripper saddlc andass‘émbly complcted to the extent necessary to begin excavation without
the conveyor. f'W'?r.ouId echct to usé the initially assembled machine to excavate sufficient
tunnel necéssary for msta]lanon of 24" conveyor and the remaining backup system. -Mucking of
this pomon of the tunnel wozild %ither be by rail car to the outside dump, or more likely, by front
end loadcr toa tcmporary,transfer convevor.

ot 7
. thn sufficient mnncl/has been driven to do so, the permanent 24" continuous conveyor will be
mstallcd...The renwnder of the tunnel will be excavated by TBM with coatinuous conveyor
haulage. -1 'Ground support, ventilation and backup utilities will be installed in accordance with
AJE supphed desngn as the tunneling progresses. It is likely that niches will need to be excavated
for such things as conveyor booster stations. transformers and other, similar support equipment,
as this tunnel will have a smaller clearance envelope. This activity should be factored into the

tunneling duration projections for scheduling purposas.

Precast invert segments are not anticipated. Rail will be mounted on steel or timber ties. or some

C5



combination of both.

Very little more can be added to this summary until more specific detail is available relative to
QARD controls, governing Safety and Health standards, ventilation and support utility design,
special equipment specifications and other design features.

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

Summary Account Number: TRA61 3GR?

Summary Account Title: Excavate ECRB Alcoves

Summary Account MGR/ORG: McDonald

Status of Change: —— Revised —X New

Scope Description: Excavate testing alcoves and niches to provnde access to underground
site characterization testing.

Scope Differences from the Baseline:
new work

Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. See attached sheet for required sizes and timing.
4. Excavation will be drill and blast

Cost Rationale:$1,478,655- See the enclosed construction cost estimate for details.

Level III Milestones:

None
Level III Milestone Acceptance Criteria:
Attachments and References:

0 memo



To: Ivan Cottle

cc: Ned Elkins, Ron Oliver, Ralph Rogers

From: Kevin Kinter

Date: 06/23/97 02:36:17 PM

Subject: lnformation for E-W Drift Construction Schedule

After reviewing the Schedule that you provided me last week the following comments are offered:
The Main excavation would be from 2 +40 to 24 +50
The Solitario Extension would be from 24 450 - 28 +05
Excavation for Alcove and Niches (associated with ECRB) would be reduced to 3 alcoves
{"4mX4m) .
one alcove in the area where the E-W drift crosses over the ESF (@30m)
one alcove somewhere near the drift level location of the Yucca Mountain Crest (@30m)
one alcove that runs parallel between the upper two splays of the solitario fault (T 100m)

Wa expect the mining for ai! alcoves to take in the area of 78 days, to follow the TBM excavation,
but may be before TBM demobe. Additional niches will be included in this drift, but will be planned
in the FY 98 and/or 89 annual planning process.






- ECRB EXCAVATION CONCEPT-’

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

Summary Account Number: TRA612GR?

Summary Account Title: ECRBR TRM Demohilization

Summary Account MGR/ORG: McDonald

Status of Change: = Revised —X_ New

Scope Description: Demobilize the ECRB TBM from the underground and transport to
the point of origin

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. This activity will include all necessary activities occurring after the excavation to the -

final ECRB cross-drift station. Includes the Demob chamber and associated ground
support. !

827 332 _
Cost Rationale:$828:596 -See the enclosed construction cost estimate for details.

Level III Milestones:
Level III Milestone Acceptance Criteria:

Attachments and References:



10.
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TRA613GR1

Summary Account Title: ECRB _Sampling and Mapping Support
Summary Account MGR/ORG: McDonald '

Status of Change: —— Revised =~ _X_  New

Scope Description: Provide craft labor, materials supplies and equipment fort the support
of the sampling and mapping program behind the TBM

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. See the attachc;i memo that addresses the support requiremenis

Cost Rationalezszigm- See the enclosed construction cost estimate for details.
Level III Milestones:

None )

Level III Milestone Acceptance Criteria:

Attachments and References:

1. Requirements memo and discussion
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To: Steven Beason

cc: Daniel Soeder, Michael Chornack, Ralph Rooers, Kevin Kinter, Ned Elkins

From: - lvan Cottle 3

Date: 05/14/97 11:39:14 AM

Subject: Re: Mapping Requirements in the Enhanced Repos:tory Block Characterization Drift

{a.k.a. E-W drift)

. Thanks for the info, | discussed your requirements in a meeting with PK and the CMO. Everything

is OK with the exception of the 200 continuous degrees. We will have a 16.4 ft. hole, there will be
about a 40in. fanline on the back center line and a set of tracks on the invert centerline. The left rib
will have a 24 in conveyor. There will be pipes for air, water (in and out) plus power cables and
communication lines. With the exception of a smaller fanline there is about the same quantitiy of
utilities as the main loop with a one third reduction of "wall space®. If you must have 200
degrees, we will need to consider a two stage approach. During TBM demab it will probably be
necessary to remove the fanline, if so mapping can catch the "gap” in the 200 degrees at that time.
{ will set up a PK testing support account to provide the required services and equipment for your

data collection.

To: Ivan Cottle

cc: Daniel Soeder, Michae! Chornack

From: Steven Beason

Date: 05/13/87 03:12:41 PM

Subject: Mapping Requirements in the Enhanced Repository Block Characterization Drift
{a.k.a. E-W drift)

Exact requirements for the FY-88 drifting are still a bit sketchy at best. | hope to sit down with Ned
Elkins and Dick McDonald later this week and discuss possibilities for possible configurations which
might benefit both construction and mapping. That procedure was followed prior to construction of
the ESF which resulted in the development of the mapping area on the trailing gear of the present
TB8M. | do not believe that configuration will end up being the case for the coming excavation.
With present thinking, | believe it will be expedient to have the mapping team in the area behind the
trailing gear. Here are the basic requirements as | know for now:

1. The walls must be thoroughly cleaned with an air/water blowpipe prior to mapping. This must
be a responsibility of the constructor and is a ASTM requirement for underground mapping. In the .
past however, this has always been a real pain to initiate and enforce. {s there a chance we can
make this a contractural requirement for the constructor? . .

2. Placement of utilities must be such that no less than 200 continucus deg. of the periphery of
the tunnel are uncbstructed for mapping. This will be the most difficult issue to dea! with.
Constructors are notoriously protective of anyone messing with where their stuff is hung, mostly
because they are not used to restrictions of this kind. Hopefully, we can come up with some
innovative ideas- that will allow peaceful coexistence of mining and mapping. Perhaps temporary
placement of utilities at the trailing gear, with permanent placement occurring behind us.

3. Construction of an independent platform from which photography, mapping, and sampling can
occur. Perhaps a small rubber-tired vehicle, through which supply trains could pass. The platform
must be able to move independently of the TBM trailing gear to allow the mapping team and
photography crew adjust to the daily footage mined.

4. Continuous access to standard electricity and cutside phone fines. If we are to meet emerging
requirements for quick downloads of data, the team will need continual access to standard electncal

. service {110VAC, 60hz) and a standard phone line for dumping data to the surface.



These are the requirements | know of at this time. As things develop, these may change, or be
*  augmented as necessary.

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

Summary Account Number: TRAR2FAT

Summary Account Title: ECRRB Direct Sunervision and Engineering

Summary Account MGR/ORG: McDanald

Status of Change:  __ Revised —X -New

Scope Description: Provide ECRB direct supervision and engineering from the start of the
TBM rehabilition to the completion of the crossdrift.

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

3. Work in the ESF Main Loop will be excluded from this activity.

¢t 834,049

Cost Rationale:$2:647:417 - See the enclosed construction cost estimate for details.
Level ITI Milestones:

None

Level ITI Milestone Acceptance Criteria:

Attachments and References:
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TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHANCED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TRAR2FA]

Summary Account Title: Lease Canstmictars Equipment for the ECRR
Summary Account MGR/ORG: McDonald

Status of Change: = Revised X New

Scope Description: Provide lease or rental payments to the constructor for ECRB
equipment. -

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the I:'.S'l7 General Support accounts which will be
defined as part of the FY98 ESF planning.

3. Includes but is not limited to the TBM, trailing gear, and conveyor

l Q%ch‘g :
Cost Rationalee-S-l-’;SE?.-,-l-B%* See the enclosed construction cost estimate for details.

Level Il Milestones:
None
Level 1II Milestone Acceptance Criteria:

Attachments and References:
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11.

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

Summary Account Number: TRGR2(GA

Summary Account Title: ECRB Muck Handling

Summary Account MGR/ORG: McDanald

Status of Change: . Revised —— New

Scope Description: Prepare a surface area to receive ECRB muck and transport and
spread the muck from ECRB TBM operations. :

Scope Differences from the Baseline:
Key Assumptions:
1.See the General ESF Technical Basis that prefaces this section.

2. This activity will be supported from the ESF General Support accounts which will be
defined as part of the FY98 ESF planning.

) 484,061 . . .
Cost Ratlonale:$4+9,-ﬁ'&ﬁ - See the enclosed construction cost estimate for details.

Level III Milestones:
None
Level III Milestone Acceptance Criteria:

Attachments and References:



Adjustments to the Construction Estimate

Since the 10June97 CR for the ECRB two basic changes have occurred:

i. The length of excavation has been extended for 2300 meters to 2815 meters to support the
complete characterization of the Solitario Canyon Fault.

2. Scientific requirement have changed for alcove construction.

These two changes have resulted in modifications to the associated time related costs.

The following markups have been developed to reflect changes to the original construction
estimate included in the 3JUN97 ECRB CR. _
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05/30/97

wrison Knrksen Corp. Burclered Cost Sumery
nbor: ECRB,3 Sorted By: Comstnetio Area 1:04 pm
oject: ECRA (Burhet) Rev. Alcove Ronmts, (Coats Adjusted to 8id Guntities) Page: 1
. - Perm, Sub- Totat Irdirect Total
xstnetio Are Description : apntity Mrhours Labor Mat'ls Equip. fes  Contracts  Misc. Direct Coat Costs Cost
ey TeH FEE%H::tlwﬁM. 2,89, o) ” 2%,
2.F83 Sasth Portal Inproverents 2,613 102,014 3,249 314,265 '639.55 49,664 489,19
3.c85 Lauch Charber Sta, 0+00 to 0490 37,624 1,383,645 437 12,38 330,385 1,773,705 200,9% 1,979,609
4088 Jratat| Drift Excavetion Equip. . 18,597 685,033 &, 644 134,318 824,995 93,224 918,219
5.7 Excavate ECRB Sta.0+900 to Z3+00 81,692 2,981,440 2,217,631 8 819 2,708,656 7,976,544 901,350 8,877,809
6.082 Excavation of Alcoves 3n X 4m X 100m 42,496 1,555,314 38,67 267,314 1,851,302 210,327 - 2,0NM,69
7.c02 Derbilization of TBM O Sta 23«00 14,438 537,878 15,543 146,735 700,154 ™7 m,mn
a.c81 Sapl irg ard Mapping Support 2,043 78,403 s, 797 151,549 253,749 25,414 0,163
9.FAL ECR8 Direct SupervisiorvErgineering 41,07 1,729,224 1,709,22 195,402 1,924,626
0.FAl Lease Construction Equiprent for €CRB 1,539,000 1,539,000 173,907 1,712,907
1.6Al North Portal Mok Modification 5,005 201,810 11,209 51,048 !!9.(92 354,559 60,065 394,624
REPORT TOTALS: 25,885 9,233,756 2,423,220 1,637,809 6,438, 019 19,732,882, 229 815 21,982,609
Roaurdirg Error: 1 -0 1 1 -0 1 1 2
Exact Totals: 25,88, 9,133,758 248,21 1,687,060 6,018,019 19,732,85 2,209,816 21,962,
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torrison Knudsen Corp.

‘roject: ECRB (Budget) Rev. Alcove Rqrmts. .

{urber: ECRB.3

Sheet No: 999999

Operation: Conatructor, G & A, & Fee

Quantity: 1.,0000 LS
Sheet Type: Indirect
Estimator: rbp
Date: 05/30/97
Revision: 3

Sheet No. 9. (—ge 1

"Printeds 05/30/97 2 '1:03 pm

Lipe-Iype ____ Grop/Code ___Description

1.00-Note

2.00-Note

3,00-Lump Sum  GA~F/9999
4.00-Note

Perm.

1.G&A

Direct Cost...........519,732,883

GRADE 1,183,073
s/ —20,016,858

Fee B 5%iiieeieranennnssl, 045,843
 Totat _ $TETVEZTOY

Total G & A, & Fee...$ 2,229,816
GA&A, R Fee

© Lump Sum

Sub- Totat

2,229,816 2,229,816

$.00-Grand S/T

Subtotat

2,229,816 2,229,816

TOTALS for Sheet No. 999999:

1.00 LS

2,229,816 2,229,816

Sheet No, 999999, Page 1
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torrison Krmudsen Corp. Cost & Estimate Summary (Cnstretn, Area) 05/30/97
‘urber: ECRB.3 Sorted By: Constructio Area i 12:30 pm
'roject: ECRA (Budget) Rev. Alcove Rarents. (Costs Adjusted to Bid Ouantities) Page: |
Perm. Sub- Total

‘onstructio Are Description guant ity Manhours Labor Mat'ls Equip. %f%lles Contracts Hise. Cost

i".F83 T8M H£|hzatim/§ehab. . N 2295125, .00
. 1.8 2,295,125 2,295,185

12.F83 South Portal Improvements 2,613.250 102,010.990 23,269.345 314,245,398 439,525.753
1.8 2,613 102,019 23,269 314,245 439,525

13.68% Launch Chavber Sta, 0+00 to 0490 37,624,235 1363645.015 72,437.348 12,238,451 330,384.642 1778705.476
. : 1.8 37,626 1,363,645 . 72,437 12,238 330,385 1,778,705

%.GB6 tnstall Orift Excavation Equip. 18,596,500 485,032.820 4,644 .480 134,317.504 824,994 .804
1.8 18,597 485,033 4,644 134,318 824,995

)5.G87 Excavate ECRB Sta.0+90 to 23+00 81,691.740 2981439.640 2277431.280 8,818.646 2708656.255 7976545.821.
‘ 118 81,692 2,981,440 2,277,630 8,819 2,708,656 7,976,546

)4.682 Excavation of Alcoves 3m X 4m X 100m 42,496,000 1555314.400 38,674.458 267,314,263 1841303.1214
118 42,498 1,555,314 38,674 267,314 1,061,302

17.682 Demobilization of 18M @ Sta 23+00 14,437.900 537,8756.040 15,543,270 144,734.664 700,153,974
118 - 14,438 537,875 15,543 146,735 700,154

18.689 ‘ Sempling and Mapping Support 2,043,000 75,402.800 5,796,800 151,548,888 233,748,488
118 2,043 76,403 5,797 151,549 : 233,749

19.FAL ECRB Direct Supervision/Engineering 41,347,000 1729224.251 1729224.251
118 41,347 1,729,224 : ’ 1,729,224

10,FAL Lease Construction Equipment for ECRB ’ 1539000.000 ’ 1539000.000
118 1,539,000 1,539,000

11.GA1 North Portal Muck Modification 5,034.726 201,809.582 11,208,750 51,848,275 £9,691.934% 354,558,541
18 5,035 201,810 11,209 51,848 89,692 354,559
REPORT TOTALS: - 245,885 9,233, 7'56 2,423, 220 1,637,889 &, ABB 019 .................. ;;:;‘;;:&

Rourding Errors . L -0 1 1 -0 ' 1

Exact Totals: 245,884 9,233,756 2,423,221 1,637,890 6,438,019 19,732,885
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jorrison Knudsen Corp. 4.0 Direct Cost Surmary 05730797
{urber: ECRS.3 Sorted By: Constructio Area, Activity 12:30 pm
roject: ECRB (Budget) Rev. Alcove Rarmts. . Page: 1
Perm, Sub- Total
sheet No, Deseeiption — Quantity Manhours Labor Mat'is Equip.  Supplies  Contracts  Mise. Cost
Constructio Area Ot.FB3: BN itization/Rehab,
_Activity 010A: Mobilization of TBM & Accessories
A M 2ation of used TBM machine TLS 160,125 . 160,125
Activity 0108B: Rehabil{tate/Rebuild to Spec |
L[] Rehab.Used T8M as required 11LS 2,135,000 2,135,000
2,295,125 2,295,128

Subtatal, TBM Mobfllization/Rehah,
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Jorrison Kmuxdsen Corp.

e

4.0 Direct Cost Sumary 05/30/97
Nurber: ECRB.3 Sorted By: Constructio Area, Activity 12:30 pm
Project: ECRB (Budget) Rev. Alcove Rarmnts, Page: 2
. Perm. Sub- Total
Sheet No. pescription Quant ity Msrhours Labor Mat'ls Eauip. Suppt fes  Contracts Misc, Cost
Constructio Area (2.F83: South Portal Improvements
Activity 020A: Access Control Facility _ s e
A002™ ~"South Portal” lnprovements 1°L8 200 7,500 34,69 42,194
_Activity 0208: Yard rafl instaliation ] .
A003 Rail System Yard area 1S 400 18,000 22,850 37,850 .
Activity 020C: Materials Storage & Handling Facility j
ADGL Material Storage & Handling Jis 400 15,000 65,550 80,550
Activity 0200: Power Substation & feed -
AGGS South Portal, Substation/Electrical/Ete 11Ls 1,613 64,511 23,269 191,152 278,932
Subtotal, South Portal Irprovements 2,613 102,011 23,269 314,246 439 526
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forrison Knudsen Corp. 4.0 Direct Cost Summary 05/30/9?
iunber: ECRO.3 Sorted By: Constructio Area, Activity 12:30 pm
rojects ECRB (Budget) Rev, Alcove Rqrmnts. Page: 3
‘ . Perm. Sub- Total
sheet No. _Description Quantity Marhours Labor Mat'ls Eaquip. Supnlies Contracts Misec. Cost
Constructio Area 03.G85: Launch Chatber Sta. 0+U0 to (#%0
_Activity 030A: Leunch Charber Preparation
A0TO Launch Chamber Preparation TS 6,148 223,475 1,948 138,067 363,510
Activity 030B: Launch Chamber Excav & Support ) .
AOT2 Launch Chember Excavation 7,000 cY 23,265 843,743 70,518 8,609 134,020 1,056,888
*  Unit Costs: 3.324 120,935 10.074 1.230 19.146 150.984
Activity 030C: Launch Chatber Goncrete Floor & Drains
Al Laune r cone.Floor L 8,19 296,427 1,922 1,661 $8,298 358,307
Subtotal, Launch Chember sn. 0+00_to 0+90 37 626 1,363, 645 72,438 12,238 330 385 1,778,708




C

L (

Morrison Knudsen Corp. 4.0 Direct Cost Sumary 05/30/97
Nuvber: ECRB.3 Sorted By: Constructio Area, Activity 12:30 pm
Project: ECRB (Budget) Rev. Alcove Rarmnts, Page: 4
. Perm, Sub- Tatal
Sheet No. Description Quantity Manhours Labor Mat'ls Equip. _ Supplies Contracts  Mise. Cost
Constructio Area 04.GB6: Install Drift Excavation Equip. )
Activity 040A: Unloed TEM & Asserble @ L.Charber Face
AOYL Hachine erection In Launch Chamber 118 18,137 668,453 3,97 76,209 748,637
Activity 0408: Install 24% Conveyor to Transfer Point
AOVS install 24" Corweyor to Transfer T1S 230 8,790 318 29,054 38,179
[ Activity 040C: North Ramp Belt Transfer Modification
ADYE Morth Remp Conveyor Transfer 118 230 8,790 335 29,054 38,179
Subtotal, Install Drift Excevation Equip, 18,597 684,033 4,644 134,317 824,994
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4.0 Direct Cost Summary

C

forrison Xnudsen Corp. 05/30/97
lurber: ECRB.3 Sorted By: Constructio Area, Activity 12:30 pm
‘roject: ECRB (Budget) Rev. Alcove Rgrmnts. Page: S
: Perm, Sub- ) Total
theet No. Description Cusntity Manhours Labor Matits Equip. Surplies  Contracts  Misc. Cost
Constructio Area 05.G87: Excavate ECRB Sta,0+90 to 23+00 )
Activity 050A: Excavation Drift with T8M foring ‘ . .
AOYB Hachine Ecavate the ECBR Drift T8 75,008 2,721,484 2,277,63" 7,925 2,690,931 7,697,971
_Activity 0508: Saturday Maintenance Service
AT Saturday Malntenance Work BREE 6,684 259,956 894 17,725 278,575
Subtotat, Excavute ECRB S$ta,0+90 to 23+00 81,692 2,981,440 2,277,631 8, 819 2,708,656 7,974,546
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Morrison Knudsen Corp.

C

4.0 Direct Cost Summary 05/30/97
Nurber: ECR8.3 Sorted By: Constructio Area, Activity 12:30 pm
Project: ECR8 (Budget) Rev. Alcove Rarents. ) Page: &
' ' Perm, _ Sub- Total
Sheet No. Descrigtlon Ouantity __ Manhours Labor Mat'ls Equip.  Surplies Contracts  Misc, Cost
Constructio Area 05.GBZ: Excavation of Alcoves X 4m X I
Activity 050A: Sta.5+00 U.L.U. Excavation e e o .
P 1300 R7A Reading Crew, Day Shift, Alcove S0 SHIFY 4,050 144,415 - 7,708 152,124
Unit Costs: 81,000 2,823,307 154.183 3,062.470
P 1301 R/H Heading Crew, Second Shift 50 SMIFT 4,050 144,415 7,708 152,124
Unit Costs: 81.000 2,888,307 154.143 3,042,470
P 1302 ' R/H Heading Crew, third Shife S0 SHiFt 4,050 144,415 - 7,708 152,124
) Unit Costs: . 81.000 2,888,307 ' 154 163 3,042,470
P 1303 Support Crews, Alcove L Other Exc, 50 SMIFT 14,010 525,713 38,792 564,505
Unit Costs: ' 280,200 10,514,261 775.843 11,290.104
P 1320 Exe. Equipt.-Operation S0 SHIFT 37,099 37,099
Unit Costs: 741,983 741,983
Subtotal, Sta.5+00 U.L.4, Excavation 26,160 958,959 99,016 1, 057 ors
Activity 0608; Sta,5+00 U,L.U. Ground Support . }
P 1321 Ground Support 100.00 METER 12,801 142 13,034
Unit Costs: 128.915 1.423 130.338
Activity 060C; Sta,5+00 U,L U, Utilities Etc, .
P 1304 Utitities 50 SHIFT 26,420 26,420
Unft Costs: 528.392 528.392
Activity 0600: Sta,5+00 U.L. U, Scientific Support ' )
P 1350 Scientific Support 0.3400 LS 218 7,133 2,323 2,456
.....A.QSiVJ!Y 041A; 5!';___9’00.5319 _Ceoss Over Excavation_ ] .
Heading Crew, Day Shift, Alcove 10 SHIFT 810 28,843 . 1,542 30,425
Unit Costs: . 81.000 2,888,307 154.163 3,042.470
P 1301 R/H Heading Crew, Second Shift 10 SHIFY 810 28,883 1,562 30,425
Unit Costs: 81.000 2, 883,307 154,163 3,042,470
P 1302 R/H Heading Crew, Third Shift 10 SHIFT 810 25,083 1,562 30,425
. tUnit Costs: 81.000 2,888,307 154,163 3,082,470
P 1303 Support Crews, Alcove & Other Exc, 10 SHIFT 2,802 103,143 7,758 112,901
Unit Costs: 280,200 10,514.261 775.843 11,290,104
P 1320 Exc. Equipt.-Operation S0 SHIFT . 37,099 37,099




Morrison Knudsen Corp.

C

4.0 Direct Cost Summary 05730/97
Nurber: ECRB.3 Sorted By: Constructio Area, Activity 12:30 pm
Project: ECRB (Budget) Rev, Alcove Rqrmts. Pege: 7
Perm. Sub- Total
Sheet No, Description : Ousntity Manhours Labor Mat'ls Equip. Sumnties Contracts  Misc, Cost
Constructio Area 04.GBZ: Excavation of Alcoves 3m X &m X 100m
Activity 061A: Sta.9+00 Main Cross Over Excavation
Unit Costs: 741.983 741,983
Subtotal, Sta,9+00 Main Cross Over Excavation 5,232 191,792 49,482 261 r{]
Activity 04TBs Sta.9+00 Main Cross Over G.Support ] ) :
P 1321 Ground Support : ) .00 METER 12,81 142 13,034
Unit Costs: 128.915 1.423 130.338
L Actlvity_%‘lc: $ta.9+00 Main Cross Over Utilities Etc . 1
f 1304 Utit{tTes LTI 5,284 5,284
Unit Costs: 528.392 528,392
[ “activity 0610: Sta.9+00 Main Cress O.Scientific_Support ]
P 13507 “Scientltic Support 0.3300 LS an 6,923 2,255 9,178
I,_Ag_u y_062A; Sta.11400 M.L.U.Excavation
P 1300 R/H Heading Crew, Day Shift, Alcove 0 SHIFT 810 28,8483 1,542 30,425
Unit Costs: 81.000 2, 888 307 154.163 3,042,470
P 1301 R/H Meading Crew, Second Shift 10 SHIFT 810 28,883 1,562 30,425
Unit Costs: 81.000 2,888.307 154.163 3,042,470
P 1302 R/M Heading Crew, Third Shift 10 SMIFT 810 28,883 1,542 30,425
Unit Costs: 81.000 2,888,307 154.163 3,062,470
P 1303 Support Creva, Alcove & Other Exc. 10 SHIFY 2,802 105,143 7,758 112,901
Unfit Costs: 280,200 10,514.26% 775.843 11,290.104
P 1320 Exc. Equipt,-Operation S0 SHIFT 37,099 37,099
Unit Costs: 741,983 ' 741.983
Subtotal, sn.nooo M.L.U.Excavation 5,232 we T ;.5:;.85 ...................... “"“"1.’;.;:5;;.»
A 0628; Sta, 11900 W.1,,U.Groud Support ] |
P 1321 Ground Support . g 100.00 METER 12,801 142 13,034
Unit Costs: ‘ 128.915 1.423 130.338
[__activity 0626z Sta.11400 M.L.\UtilsTes_Etg ] :
P 1304 utitities : 10 SHIFt 5,284 5,284
Unit Costs: $28.392 $28.192
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Morrison Xnudsen Corp. 4.0 Direct Cost Sumery i 05730797
Nutber: €ECRB.3 Sorted By: Constructio Area, Activity ) 12:30 pm
Project: ECRB (Budget) Rev. Alcove Rqrmnts. Page: 8
: Perm, Sub- Total
Sheet Mo, Description Quantity Manhours Labor Mattls Equip. Suppties  Contracts Misc, Cost
Constructio Area m X 100m
_Activity 062D: Sta.11+00 M.L.U.Seientific Sqnport .
1150 Scientific Support 0.3300 (S 21 6,923 2,255 : 9,178
Activity 065A: Sta.xx#xx Moisture Study Niches Exc. .
l f ) {11+ g R/t Heading Crew, Day Shift, Alcove . 10 §NIFJ 810 28,883 1,542 30,425
. Unit Costs: 81.000 2,883,307 : 154.163 3,042,470
P 1301 R/H Heeding Crew, Second Shift 10 SHIFT 810 28,893 1,542 . 30,425
Unft Costs: 81.000 2,883,307 154.183 3,042,470
P 1302 R/H Heading Crew, Third Shift 10 SHIFT 810 28,883 1,542 30,425
Unit Costs: : . 81,000 2,888,307 154.163 . 3,042,470
P 1303 Support Crews, Alcove & Other Exc. 10 SHIFT 2,802 103, 143 7,758 , 112,901
Unit Costa: 280.200 10,514.261 775.843 Co- 11,290,104
P 1320 Exc. Equipt.-Operation . 10 SHIFT ) . 7,420 : 7,420
Unit Costs: 741,983 ’ 741.983
P 1321 Ground Support
Unit Costs: ) 128.915 . 1.423 130.338
smtoul sn xxexxn Mofsture Study Niches Exc. 5,232 171,92 19,803 : , 211,595
i Z:_: vity 065C; Moisture Study Niches utititjes €get
P13 Utilities 10 SHIFTY 5,284 5,284
Unit Costs: $28.392

528.392

mbtotal Excavation of Alcoves 3m X &4m X 100m 42,496 1,555,314 38,873 267,314 1,851,309




(

Morrison Knudsen Corp.
Murber: ECRB.3 .

z‘.(
%

4.0 Direct Cost Summary

05/30/97
Sorted By: Constructio Area, Activity 12:30 pm
Project: ECRA (Budget) Rev, Alcove Rarmnts., Page: 9
' Perm, Sub- Total
Sheet No, oeccriglcn Ouantity Marhours Labor Mat'ls Equip.  Supplies Contrects  Misc. Cost
Constructio Area 07.GBZ: 1l12ation of T8M & Sta ¢5+00-
Acttvitz O70A: Disassenble TBM & Haul to Surface Store :
D 2ation TEM k Conveyor TS 14,438 537,875 15,543 148,735 700,154
Subtotal, Demobilization of TBM @ Sta 23400 14,438 537,875 15,543 146,735 700,154




~

C ¢ ¢ - (

Morrison Knudsen Corp. ' 4.0 Direct Cost Sumary 05/30/97
Nurber: ECRB.3 Sorted By: Constructio Area, Activity 12:30 pm
Project: ECRB (Budget) Rev. Alcave Rarents. . ' Page: 10
. Perm, Sub- Total
Sheet No, Description Quantity Marhours Labor Mat'ls Equip. Supplfes  Contracts  Mise. Cost
Constructio Area 08.G81: Sampling and Mapping Support
l Activity 080A: Mobilization of Mspping Loco & Cars . .
A02T Wob.Hepping Locomotive & Charger 1S . 26,688 26,688
[LActivity 0808: Mobilizetion of California Switch ]
A022 Hob Callfornia Swulteh to STte TS 16,013 : 16,013
Activity 080C: Cleen Rock Surface & Move Mapping Car ] .
[_Am ~ Hove Happing Car § Clesn Rock 2,043 76,403 5,797 108,849 191,048

Subtotal, Samoting and Mspping Support - 2,043 76,403 5,797 151,550 : 233,750




C

Morrison Xnudsen Corp.

z(

4.0 Direct Cost Summary

¢

05/30/97
Number: ECRB.3 ' Sorted By: Constructio Area, Activity 12:30 pm
Project: ECRB (Budget) Rev. Alcove Rqrrmts, Page: 1

i Perm, Sub- Total
Sheet No, Description - Ouantity Marhours Lebor Mat'ls Equip.  Supplies  Contracts _ Misc. Cost
Constructio Area 09.FAl: ECRB Direct Supervision/Engineering

l Activity 090A: Supervision & Overhead
P 0%0A Supervision & Overhead T 41,347 1,729,224 1,729,224

Subtotal, ECRS Direct Supervision/Engineering

61,347 1,729,224




i C (
torrison Knudsen Corp. 4.0 Direct Cost Summary 05/30/97
durber: ECRB.3 Sorted By: Constructio Area, Activity 12:30 pm
Jsroject: ECRO (Budget) Rev. Alcove Rarmnts. : Page: 13
Perm. Sub- Total
sheet No. Description Cuentity Manhours Labor Matils Eouip.  Supplies Contracts  Mise, Cost
Constructio Area 11.GAl: North Porta k Rodification ]
Activity 110A: ECRB Muck Pad Stripping Top Soil
A0 “North Portal Muck Area Topsof( 4,500 CY T 480 25,878 5,17 8,9Mm 40,020
Unit Costs: 0.151 5.751 1.149 1.993 8.893
Activity 1108: ECRA Muck Pad Drafnege Modifications . ] . A
A0S New mxck pad drainege . 118 78 6,226 11,209 29 2,210 19,933
Activity 110C: ECRB Muck Ped Disposal Operation _J
[Lr13 Muck Disposal operation 100,000 CV 4,177 169,703 46,3087 78,512 294,604
: Unit Costs: . 0.042 1.697 . 0.464 0.785 . 2,946
Subtotal, Horth Portal Muck Hodiﬂcatlon 5,035 201,810 11,209 51,849 89,693 35& 561




.-‘“('

Morrison Xnudsen Corp.

#
Y

4.0 Direct Cost Summary

05/30/97

Nurber: ECRB.3 Sorted 8y: Constructio Area, Activity 12:30 pn

Project: ECRB (Budget) Rev. Alcove Rqgrmts. Page: 12

Perm. Sub- Total

_Sheet No. Deseription Ousntity Marhours Labor Mat'ls Equip. Suppties  Contracts  Misc. Cost
~ Constructio Area 10.FAl: Lease Construction Equipment for . I j

| _Activity 101A: Drift Bore 78M 5.0m Diam. 1500 HP
# 101A Eqomt Ownrshp, 184 5.0m, 1,500hp TEA 1,539,000 1,539,000
Subtotal, Lease Comstruction Equipment for ECRS 1,539,000 1,539,000
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Morrison Xnudsen Corp.

¥ (

4.0 Direct Cost Summary

Aon

3

C

05/30/97

Number: ECRS8.3 Sorted Dy: Constructio Area, Activity 12:30 pn
Project: ECRB (Budget) Rev. Alcove Rarmnts, Page: 14
. Perm, . Sub- Total
Sheet No. Description Ouant ity Harhours Labor Mat'ls Ecquip. Suppties  Contracts Misc. Cost
REPORT YOTALS: 245,885 9,233,756 2,423,220 1,637,890 6,438,021 19,732,887
Rounding Error: -1 -0 1 0 -2 -2

Exact Totals: 245,884 9,233,756 2,423,221 1,637,890 4,438,019 19,732,885 .




Morrison Knudsen Co
Project: ECRS (Budget) Revised Facility Rqrmts,

C)

Sheet No, P - Page |
Printed: 05/30/97 @ 12: 21 pm

Nurber: ECRB.3
Sheet No: P 1300 sescnccncsce Durations secesccccscs Composite TBM crew day shift heading - crew only,
Operation: R/H Heading Crew, Day Shift, Alcove Parameters Calculated Crew installs rockbolts/wire mesh/chamnel,
Cuantity: 80.0000 SHIFTY Hra/shft:  8.00 Hra: 40,00
Sheet Type: Standard sShft/pay: 3.00 shit: £0.00 tength Prod.Rate Time
Estimator: rbp Dayspk:  5.00 Days: 26.67 m m/day days
Date: 05/28/97 Days/Mo: Heek: 5.33 :
Revision: Critical: No Moss 1.27 Testing Alcoves, 3m x 4m x 100m
-------------------- eevee Egtimate Code ~-scccccaccnnnncccanscccsscsssscrossoce oo mt'ty .e Sta 5+00 WLV 100 2 50
1.0 Constructio Area 04,682 Excavation of Atcoves 3m X ém X 100m 9+00 MCO 20 2 10
2.0 Activity 0407 Sta.5+00 U.L.U. Excavation 50,0000 11400 MU 20 2 10
* 05617 Sta.9+00 Main Cross Over Excavation 10,0000 17400 LLWY 0 2 0
0624 Sta. 11400 M.L,U.Excevation 10,0000 22400 SCF 0 2 0
065A Sta.xxexnx Moisture Study Niches Exc. 10.0000
3.0 Estimator Rep Pettibon Niches similar to misture studies, 3.5m x 4 m x 10m
S 2 Use S
5 2 Use 5
150 BY days (3 shift/dey)
Note: Production rate of 2 m/day is based on historical data for ESF.
_ Perm. Sub- Total
Line-Type Group/Code Description Ouantity Marhours Lebor Mat'ls Equip. Supplles Contracts Misc, Cost
1.00-Hote 1. Alcove Excavation ' )
2.00-Note Figure production 8 2 m/day
] 100 nv 2 ryclay = 50 days
3.00-Crew Vo /02T™ shifter 1.00 Esch 1.000 33.659 33.659
4,00-Crew ™0 /01TH oritler 1.00 Each 1,000 32.M™ 2.7
5.00-Crev TOP /03TW Operator-Roacheader 1.00 Eech 1.000 41.032 41.032
6.00-Crew ™o /01TW Miner 3.00 Eech 3.000 98.343 98.343
7.00-Crew TOP /04TW Operator-2,5 FEL (6) 1.00 Each 1.000 41,032 ' ' 41.032
8.00-Crev ToP 702TH LOCO OPERATOR 1.00 €ach 1.000 £0.668 40,668
9.00-Crew THO /03TW BRAKEMAN . 1.00 Each 1.000 33.408 33.408

Sheet No, P 1300, Page 1 .




Morrison Knudsen cérp.

Project: ECRB (Budget) Revised Fecility Rarmts.
Nutber: ECRB.3 .

—vm,

Shest ‘No. P, . \aage 2
Printed: 05/30/97 @ 12:21 pm

I . Perm. Sub- Total
- pPescription '
10.00-Crew $/T Begins on 3.00 Crew/Spresd Cost per Hour 640.00 Hrs  9.000 320,923 320.923
(Primary) Production Rates: 5,760 205,39 205,391
0.1250 SHIFT / Crew Hour
0.0139 SHIFT 7 Marhour
. 8.0000 Crew Hours / SHIFT <--
72.0000 Marhours / SHIFT
11.00-Add-on LADD/TL Portal/Lunch Travel 12.50 X 720 25,674 25,674
. €12.500% of Labor into Lsbor)
(Ref: Subtotal Line 10.00)
12.00-Grend S/1 subtotal 5,480 231,065 231,065
13.00-Add-on sTS /05 " small Tools & Supplies 8 5% - - 5.00 % 11,553 11,553
(5.000% of Labor into Supplies)
(Ref: Subtotal Line 12.00)
14.00-Grend S/T Subtotal 6,480 231,065 11,553 242,618
15.00-Add-on ™ /1 State/County Sales/Use Tax 8 4.75% 6.75 % 780 780
: (6.750% of Permanent Matls, Supplies,)
(Ref: Subtotat Line 14.00)
16.00-Renge S/T Begins on 1.00 Subtotal 6,480 231,045 12,333 243,398
17.00-Add-on LADDAR Work Rules Shift Extra 0.00 %
€0.000%X of Labor into Labor)
(Ref: Subtotal Line 16.00)
18.00-Grand S/T Subtotal 6,480 231,045 12,333 243,398
TOTALS for Sheet No.‘P 1300: 80.00 SHIF 6,480 231,065 12,333 243,398
Unit Costs: 81.000 2,888.307 156.183 3,042.470
Average lebor cost per manhour: ' 35.658 . ’

Sheet No, P 1300, Page 2
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vorrison Knudsen Corp.

Project: ECRB (Burdget) Revised Facility Rqrmts.

Sheet Mo, P Pa e 1
Printed: 05/30/97 @ 12: 21 pm

Nutber: ECRB.3
_Sheet No: P 1301 secsscsccccs Durations ~~c--ceee see
Operation: R/M Heading Crew, Second shift Paramaters Calculated
ouantity:  80.0000 SHIFT Hrs/shft: 8. Hrs: 640.00
Sheet Type: Stendard Shft/Day: 3.00 Shft: 80.00
Estimator: rbp Dayspk:  5.00 Days: 25.67
Date: 05728797 Days/Mo: Weeks 5.13
Revision: Criticeal: No Mos: 1.27
cctsscnsnsmasnnans sscecs= Egatimate Code +cvsecvccccacaces esssncsasncusanananne ceee - mg|'y -e
1.0 Constructio Area 05,682 Excnvatim of Alcoves 3m X 4m X 100m
2.0 Activity 050A Sta.5+00 U.L.U, Excavation 50.0000 .
. 081A < Sta.9+00 Main Cross Over Excavation 10.0000
042A Sta. 11400 M.L.U.Excavation 10.0000
065A Sta.xxexx Mofsture Study Niches Exc, 10.0000
3.0 Estimator rep Pettibon
Perm, Sub- Total
Line-Type Group/Code Description Quantity Manhours Lebor Mat'ls Equip. Supplies Contracts Misc. Cost
1.00-Note 1. Alcove Excavetion
2.00-Note Figure 2 m/day
100 m / 2 m/day = 50 shifts
3.00-Crew ™0 /024 Shifter 1.00 Each 1.000 33.459 33.4%9
4.00-Crew ™o /01T ori‘ller 1.00 Each 1,000 32.781 32.m
5.00-Cren TOP /03TW Operator-Roacheader 1.00 Each 1.000 41.032 41.032
6.00-Crev ™0 /O01TH Miner 3.00 Each 3.000 98,343 98.343
7.00-Cren T0P J04TW Operator-2.5 FEL (6) 1.00 Each 1.000 41,032 41.032.
8.00-Crew TOP /02TW LOCO CPERATOR 1.00 Each 1.000 40,648 40.648
9.00-Crew no /0314 BRAXEMAN 1.00 Each 1.000 33.408 33.408
10.00-Crew S/T Beqins on 3.00 Crew/Spread Cost per Hour 640.00 Hrs  9.000 320,923 320.923
(Primary) Production Rates: 5,760 205,39 208,391
0.1250 SHIFT / Crew Hour )
0.0139 SHIFT /7 Manhour
.0000 Crew Hours®/ SHIFT <--
72.0000 Marhours / SMIFY 4
11.00-Add-on LADD/TL Portal/Lunch Travel 12.50 % T20 25,674 25,874

€12.500% of Labor into Labor)
(Ref: Subtotal Line 10.00)

Sheet No. P 1301, Page 1




C

srrison Krudsen Corp.

roject: ECRB (Budget) Revised facility qun'ts.

Sheet Ho, P vage 2
Printed: 05/30/97 a {2:21 pm

aber:  ECRB.3 :
PQM.I. Sub- Total
tine-lype ___ Growp/fode  Description .
12.00-Grarnd S/7 Subtotal 6,480 231,045 231,045
13.00-Add-on SIS /05 small Tools & Supplies @ 5% 5.00 % ‘ 1,553 11,553
(5.000% of Lebor into Supplies)
(Ref: Subtotal Line 12.00)
14.00-Grand S{7 Subtotal 6,480 231,065 11,553 242,618
15.00-Add-on  TAX /1 State/County Sales/Use Tax 8 6,75% 6.5 % ' 780 - 780
(6.750% of Permenent Matls, Supplies,)
(Ref: Subtotal Line 14.00
16.00-Range S/T Begins on 1.00 Subtotal 6,480 231,045 12,333 243,398
17.00-Add-on LADDAR Work Rules Shift Extra 0.00 %
(0.000% of Lsbor into Lsbor)
(Ref: Subtotal Line 16.00)
18.00-Grend S/T Subtotal 6,480 231,065 12,333 243,398
TOTALS for Sheet No, P 1301: 80,00 SHIF 46,480 231,065 12,333 243,398
Unft Costs: 81.000 2,883,307 154.163 3,042.470
Average lebor cost per manhour: 35.658

Sheet No, P 1301, Page 2
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ison Knudsen Corp.
sct: ECRR (Budget) Revised Facility Rqrmts,

er: ECRA.3

ot

Sheet Mo, P

Paye 1
Printed: 05730797 @ 12:21 pm

eet No: P 1302 csecsecnsace Durations cvesce-cceca COMPOSITE TBM CREW DAY SHIFT HEADING CREU ONLY
eration: R/H Heading Crew, Third Shift Parsmeters Catlculated CREW INSTALLS ROCKBOLTS/MIRE MESH/CHANNEL
santity: 80,0000 SHIFT Hra/shft: 8.00 Hrs: 640,00
wet Type: Standsrd Shit/Day: 3.00 Shée:  80.00
itimator: rbp Days/Wk:  5.00 Days: 26.67
ate: 05/28/97 Days/Mos HWeek: 5.33
avisfon: Critieat No Mos: 1.27
ansosevenscnsmencnconacs Eatimate Code ~vceve sessasucsaccasacsarscansanccaascas  on mt{tv e
.0 Constructio Aren 05,682 Excavation of Alcoves 3m X &m X 100m ‘
.0 Activity 040A Sta.5+00 U.L.U. Excavation $0.0000
) 061A $ta.9+00 Main Cross Over Excavation 10.0000
052A Sta, 11400 M,L.0.Excavation 10.0000
. 065A Sta.axéxx Molsture Study Niches Exc. 10.0000
4.0 Estimtor ReP Pettibon
Perm, Sub- Total
fne-Type Group/Code Description Quantity Manhours Labor Mat'is Equip. Supplies Contracts Misc. Cost
1.00-Note 1. Alcave Excavation
2.00-Note Figure 2 m / day
100 m /7 2 myday = 50 shifts
3.00-Crew ™o /0214 Shifter 1.00 Each 1.000 33.459 33.4659
4.00-Crew ™o /01TW oritler 1.00 Esch 1.000 32.791 32.7m1
5.00-Crew TOP /03TW Operator-Roacheader 1.00 £ach 1.000 41,032 41.032
6.00-Crev ™D /01TW Miner 3.00 Each 3.000 98.343 98.343
7.00-Crew TOP /04TH Operator-2.5 FEL (6) 1.00 Each 1.000 41,032 41,032
8.00-Crew T0P /02TH LOCO OPERATOR 1.00 Eech 1.000 40.848 40,648
9.00-Crew ™o /0310 BRAXEMAN 1.00 Each 1.000  33.408 . 33.408
"10.00-Crew S/T  Begins on 3.00 Crew/Spread Cost per Hour 640.00 Nrs 9.000  320.923 320.923
(Primsry) Production Rates: 5,760 205,391 205,30
) 0.1250 SHIFT / Creli Mour
0.0139 SHIFT /7 Marhour
8.0000 Crew Hours / SHIFT <--
72.0000 Marhours / SNIFT
11,00-Add-on LADO/TL Portel/Lunch Travel 12.50 X 720 25,674 25,874

(12,500% af Labor into Labor)
(Ref: Subtotal Line 10.00)

Sheet No, P 1302, Page 1




json Xmudsen Corp, ) Sheet Na. P

. Puge 2
ect: ECRB (Budget) Revised Facitity Rqrents. Printed: 05/30/97 @ 12:21 em
er: ECRD.3 .

Perm. Sub- Total
wlype ___Geoun/Code Desceiption : ts Misc. £
.00-Grand S/7 Subtotat 6,480 231,065 231,065
.00-Addson s1s /05 Smatl Tools & Supplies & SX 5.00 X 11,553 11,553

(5.000% of Labor into Lies)
(Ref: Subtotat tLine 12.00)

.00-Grard S/7 Subtotal 6,480 231,065 11,553 262,618

+.00+Add-on ™w /1 State/County Sales/Use Tax 8 6.75% 6.75 % 720 780
(6.750% of Permanent Matls, Supplies,)
(Ref: Subtotal Line 14.00)

§.00-Renge S/T Begina on 1,00 Subtotal - 5,480 231,065 12,333 243,398

7.00-Add-on LADD MR Work Rules Shift Extra 0.00 %
] €0.000X of Labor into Lsbor)
(Ref: Subtotal Line 16.00)

8.00-Grand S/T Subtotal 6,480 231,045 12,313 243,398

]
TOTALS for Sheet No. P 1302: 80.00 SHIF 6,480 231,065 12,333 243,298
Unit Costs: 81.000 2,828,307 154.163 3,042,470
Average lsbor cost per marhour: 35.658

Sheet Mo, P 1302, Page 2.
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ison Knudsen Corp.

Sheet No, P

Faye 1

ect: ECRB (Budget) Revised Facility Rqgrmits. Printed: 05/30/97 @ 12-21 m
er: ECRB.3
cet No: P 1303 Hote:
wration: Support Crews, Alcove & Other Exc,
mntity: 80,0000 SHIFT
ieet Type: Standard
itimator: rbp
HIH 05/728/97
wvisfon:
sesoevecescncsnas sssvecce Egtimate Code »cveccceccncona esenesececan sessscccsasan -e Omnﬂty -
.0 Constructid Area 06.682 Excmtlcn of Alcoves 3m X ém X ‘IOOm
.0 Activity 0808 Sta,5+¢00 U.L.U, Excavation 50.0000
041A $ta.9+00 Main Cross Over Excavation 10.0000
0824 Sta. 11400 M.L.U.Excavation 10.0000
0458 Sta.xxexx Moisture Study Niches Exc. 10.0000
i.0 Estimator REP Pettibon
Perm, Sub- Total
ine-Type Group/Code Description Ouantity Manhours Lebor Mat‘ls Equip. Supplies Contracts Misc, Cost
1.00-Note 1. Support Crews .
2.00-Unit Cost CMP /912 Portat Support-Day Shift 80.00 SHIF 17 600 550.229 13.216 563,445
Extension: 1,4 44,018 1,057 45,076
3.00-Unit Cost CMP /914 Portal Support-Swing Shift 80,00 SHIF 17.600  550.229 13.216 563.445
Extension: 1,408 44,018 1,057 45,078
4,00-Unit Cost CMP /916 Portal Support-Third Shift 80.00 SHIF B.000  235.992 235.992
Extersion: 440 18,959 18,959
S.00-Unit Cost CMP /919 R/H Mech Maint Crew-Day 80,00 SHIF 27.000 1,119.141 87.320 1,206,481
Extersion: 2,160 89,531 6,986 96,517
6.00-Unit Cost CWP /920 R/M Mech Maint Crew-Swing 80,00 siur 18.000  749.853 87.320 837.173
. Extensfon: 1,440 59,988 6,986 86,974
7.00-Unfit Cost CMP /922 R/H Mech Maint Crew-3rd Shift 80.00 SHIF 9.000  369.28% 369.288
. Extension: 720 29,543 29,543
8.00-Unjt Cost CMP /924 Electrical Maint Crew-Day 80.00 SHIF 36.000 1,577.430 ! 1,577.430
Extension: 2,880 126,194 126,19
9.00-nit Cost CMP /926 Electrical Maint Crew-Swing 20,00 SHIF 36,000 1,569.112 1,589.112
* Extension: 2,880 27,129 27,129
10,00-Unit Cost CMP /928 Electrical Maint Crew-3rd Shift 80.00 SHIF 18.000  794.5%6 794,556
Extension: 1,440 . 63,564
11.00-Unft Cost CMP /936 Portal Control-Day Shift £0.00 SHIF 16.000  497.936 497.936
. Extension: 1,280 39,835 19,435

Sheet No. P 1303, Page 1.




(

‘rison Xrudsen Corp.
sject: ECRB (Budget) Revised Facility Rgrmnts.

Sem:

c

Sheet No, P . ,, .uge 2
Printed: 05730797 @ 12:21 pm

rber; ECRA.3
- Total
joe-lype ___ Grop/Code __ Description
2.00-Unit Cost CMP /938 Portal Control-Swing Shift 80.00 SHIF 16.000 497.936 497.936
' Extension: 1,280 39,835 39,835
3.00-Unit Cost CMP /940 Portal Control-3rd Shift 80.00 SHIF 16.000° 497.936 497.936
. Extensfon: 1,280 39,435 39,835
14.00-Unit Cost CMP /950 Butl Garg-Day 80.00 SHIF 18,000 592.884 592.884
. Extemsion: 1,440 47,431 47,431
15.00-Unit Cost CMP /952 Bull Gang-Swing 80,00 SHIF 18,000 592,884 592.084
Extension: 1,440 47,431 47,431
16.00-Unit Cost CMP /954 Bull Gang-3rd 80,00 SHIF 9.000  297.855 297.855
= Extemsfon: 720 23,828 23,828
17.00-Grand S/T Subtotal 22,416 841,161 16,085 857,227
18.00-Add-on ST1S /05 Small Tools & Supplies & 5% 5.00 % 42,057 42,057
. {5.000% of Lsbor into Supniies)
(Ref: Subtotal Line 17.00)
19.00-Grand $/7 Subtotal 22,416  B41, 141 58,143 899,284
20.00-Add-on TAX /1 State/County Sates/tise Tax 8 6.75%X 8.7 % 3,925 3,985
(6.750% of Permanent Matls, Supplies,)
(Ref: Subtotal Line 19.00)

21.00-Note

22.00-Grand S/1 Subtotat 22,416 841,141 62,047 903,208
TOTALS for Sheet No. P 1303: 80.00 SHIF 22,416 843,141 62,047 903,208 )

Unit Costs: : 280.200 10,514.261 775.843- 11,290,104

Average \sbor cost per menhour:

’

37.524

Sheet No. P 1303, Page 2
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rrison Knudsen Corp. .
oject: ECRB (Budget) Revised Facility Rqrmnts.

mber: ECRB.3

Sheet No: P 1
Operstion: Uti
ousntity: 80.

304
lities
0000 SHIFTY

Sheet Type: Standard
gstimator: rbp

¢

Sheet No. P . ., Page 1
Printed: 05/30/97 @ 12:21 pm

Date: 05/728/97
Revision:
----- essanaccecaccnccaacs Egtimate Code s-cecccccencesnscacsosatonnctocncaccesns oo (uantity o
1.0 Comstructio Area 04.682 Excavation of Alcoves 3m X 4m X 100m
2.0 Activity 050C Sta.5+00 U.L.U. Utitities Ete, 50,0000
061C Sta.9+00 Main Cross Over Utilities Etc 10.0000
0562¢ Sta.11+00 M.L.U.Utiities Etc 0,0000
045¢C Molsture Study Niches Utilities Etet 10.0000
3.0 Estimator rREP Pett {bon
. Perm, Sub- Total
Line-Type Groun/Code Description Cuantity Manrhours Labor Mattls Ecuip.  Supplies Contracts Mise, Cost
1.00-Note 1. Terporary Utilities for Alcoves
Including the Cost of Damage to the
Utilities,
2.00-Unit Cost MATE/P10 Vent Line, 18% 150.00 METE 66.000 66,000
. Extension: 9,900 9,900
3.00-Unit Cost MAID/A3 Waste Vater Line 6"victaulic W/Counl ings 150.00 METE 71.190 71.190
Extension: 10,679 10,679
“4.,00-Unft Cost MATD/AY Alr Piping 8" victalie W/Couplings 150.00 METE 85.800 £5.800
Extension: 13,020 13,020
$.00-Unit Cost MATF/A22 Electrical Power for Utilities 3.00 MONT 2,000,000 2,000.000
. Extension: ,000 6,000 -
5.00-Range S/T Begins on 2.00. Subtotal 39,599 39,599
7.00-Note ’ )
[
8.00-Grand S/T Subtotal 39,599 39,599
9.00-Add-on STS /05 Small Tools & Supplies @ 5% 5.00 %
(5.000% of Labor into Supplies)
(Ref: Subtotal Line 8.00) .
10.00-Grend /7T Subtotal 39,599 39,599

Sheet Ho, P 1304, Page 1
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srrison Krudsen Corp. . ) Sheet Ho, P . age 2
roject: ECRB (Budget) Revised Facility Rarmrits. printed: 05730797 & 12:21 pm
uther: ECRB.3
) Perm. b Total

11.00-Add-on  TAX /1 State/County Sales/Use Tox 8 6.75% 6.75 % 2,673 2,67

(6.750% of Permanent Matls supplies,) .

(Ref: Subtotal Line 10.60)

12.00-Note .
13.00-Grand S/1 : Subtotal . 42,27 &2,2M

TOTALS for Sheet No. P 1304: 80.00 SHIFT : 42,271 42,271

Unit Costs: 528.392 . 528.392

Sheet Ho, P 1304, Page 2
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-ison Xnudsen Corp ) Shee 1
jectt ECRB (Budget) Revised Facility Rqrmts. Printed: os;som a'12:31
ser: ECRB.3
seet No: P 1320
peration: Exc. Equipt.-Operation
uantity:  160.0000 SHIFT .
heet Type: Standard
stimator: rbp
ate; 05/28/97
evision:
cassssecaconasseccsnasss Egtimate Code ~crcacecncccncasncnscccnccesccvescscncccs - u\mt‘ty e
1.0 Constructio Ares 06,682 Excavation of Alcovea 3m X im X 100m
2,0 Activity 060A Sta.5+00 U.L.U. Excavation 50.0000
DSIA Sta.9+00 Main Cross Over Excavation 50.0000
. 082A Sta. 11400 M.L.U.Excavation 50.0000
04SA Sta.xx+xn Moisture Study Niches Exe. 10.0000
3.0 Estimator rRBP Pettibon
. = Perm, Sub- Total
ine-Type Group/Code Pescription Guantity Marhours Lebor Mat'ls Equip. Supplies Contracts Mise. . Cost
1.00-Note 1. Equipment
2.00-Unit Cost EOPU/POOOT Roacheader, Alpine M T3 750.00 HR 100.000 100.000
Extension: 75,000 75,000
3.00-Unit Cost EQPU/MXO}Y 9318 LOADER/SACKHOE 380.00 R 7.730 7.730
Extension: 2,9%7 2,937
4,00-Unft Cost EOPU/JINYDA 2 BOOM HYDRAULIC JUMBO W/BASKY 150.00 R 54.130 56.130
Extension: 8,120 8,120
5.00-Unit Cost EOPU/LCD2S DSL LOCOMOTIVE - 25 TOM 750.00 HR 23.800 23.800
Extension: 17,850 17,850
6.00-Unft Cost EQPU/CARMM MAN CAR 150,00 HR 1.240 1.240 .
. Extension: 186 186
7.00-Unft Cost EQPU/CARMX MUK CAR 600,00 ¥R 1.900 1.900
Extension: 1,140 1,140
8.00-Unit Cost EOPU/CARFT FLAT CAR 240,00 1R 1.240 ' 1.240
_ Extension: 298 2
9.00-Unit Cost EQPU/VF 25 Vent Fan 25 hp, 18 1600.00 R 1.000 1.000
Extension: 1,600 1,600
10.00-Unit Cost EQPU/LITES TUNNEL LIGHTING - 1000 LF 1600.00 KR 2.550 2.55
Extension: 4,080 4,080
“11.00-Renge /T Beaima on 3.00  Subtotal 36,211 34,211
12.00-Note

Sheet No, P 1320, Page 1




¢

§
~ison Xnudsen Corp. . Sheet Ho, P . o8 c
ject: ECRB (Buriget) Revised Facility Rqrmts, printed: 05/30/97 & 12:21 pm
ser: ECR8.3
Perm, Sy Total
pe-lypa . GroupfCode pesceintion '
.00-Grand S/T Subtotal m, 21 11,211
.00-Add-on s1s /05 small Tools & Supplies 3 5X 5.00%
(5.000% of Labor into Supplies)
(Ref: Subtotal Line 13.00)
+.00-Grend S/T. Subtotal 111,211 1,211
5.00-Add-on ™ State/County Sales/Use Tax 8 4.75% 6.75 % 7,507 7,507
. (6.730% of Permanent Matls, Supplies,)
(Ref: Subtotal Line 15.00)
7.00-Note
8.00-Grand S/T Subtotat 118,717 18,717
TOTALS for Sheet No, P 1320: 160.00 SHIFT 18,717 18,717
nit Costs: 741,983 741.983

Sheet Ro. P 1320, Page 2.
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vortison Knudsen Corp.
Project: ECRB (Budget) Revised Facility Rgrmnts.

Nurber: ECRB.3

o

Sheet No:
Operation:
Ouantity:

P 1321
Gréund t
300.0000 METER

Sheet Type: Standard

Estimator: rbp

Sheet No. P .age 1
Printed: 05/30/97 8 12:21 pm

Date: 05/28/97
Revision:
ssnuccanns S cecsces Estimate Code eeseccccrccvssccccancncconcocanae veaesce -= Quentity --
1.0 Constructio Area 05,682 Excmtlm of Alcoves 3mX Am X 100m
2.0 Activity 0408 $ta.5¢00 U.L.Y, Grourd Support 100. 0000
’ 0518 Sta.9+00 Main Cross Over G. Sq:port 100.0000
0428 Sta. 11400 M.L.U.Groud 100.0000
0451 Sta.xxexx Moisture Study Niches Exc.
3.0 Estimator REP Pettibon
Perm, Sub- Total
Line-Type Group/Code Description Quantity Machours Labor Mattls Equip. Supplies Contracts Mise. Cost
1.00-Unit Cost MATA/A3 Super Swellex Bolt 3.0M 500.00 EA 69.290 69.290
Extension: 34,645 34,645
2.00-Unit Cost MATA/A2 WF3x3X UL x U9 600,00 &4 2.640 2.640
Extension: 1,584 1,584
3.00-Unit Cost MATA/AB Mire Mesh support Pins 80,00 EA 5.000 5.000
Extension: 400 400
4.00-Range S/T Begim on 1.00 Subtotal 35,229 400 36,629
5.00-Note
6.00-Grand S/T Subtotal 36,229 400 35,629
7.00-Ackd-on $18 /105 Small Tools & Supplies 2 5% 5.00 %
(5.000% of Labor into Supplies) .
(Ref: Subtotal Line 6.00)
8.00-Grand S/T Subtotal 36,229 400 o 36,629
9.00-Add-on W /1 State/County Sales/tise Tox 3 6.75% 6.7 % 2,645 27 2,412
(6.750% of Permenent Matls, Supplies,)
(Ref: Subtotal Line 8.00)
10.00-Note
11.00-Grand S/T Subtotal 38,674 427 39,101

. Sheet No. P 1321, Page 1




26 o

orrison Xmxdsen Corp Sheet Ho, P rage 2
‘rojects ECRB (Bu‘.!get) Revised Facility Rqrmts. . printeds 05730797 8 12:21 pm
wrber: ECRB,3
perm, ' Sube . Total ‘
Line-Type __ Group/Code peseription Quantity Mahours _ ishor  Mat'ls___ Equip,  Surplies Contracts Misc, €
TOTALS for Sheet Mo, P 1321: » 300,00 METER 38,674 427 . 39,101
128.915 1.423 130.338

Unit Costs:

sheet Ho. P 1321, Page 2




forrison Krudsen Corp.
3roject: ECRB (Budget) Revised Facility Rarmnts,

Sheet No, P _C-ge 1
Printed: 05/30/97 a 12:21 pm

yutber: ECRB.3 .
Sheet No: P 1350  eeees seccece purations -ccecavecco.
Operation: Scientific Support Parameters Cateutated
Ouantity: 1.0000 LS Hrs/Shft:  8.00 Hrs:  640.00
Sheet Type: Stendard Shft/0ay: 3.00 Shft: 80.00
Estimator: rbp Daysfk:  5.00 Days: 26.67
Date: 05/28/97 Days/Mo: Week: 5.33
Revision: Critieals Yes Mos: 1.27
ectomcuan ecscaasan oeessasan Estimate Coda =ssae sesssansesansane sesscncacessonsanns oo mg"v -
1.0 Constructio Area 06,682 Excavation of Alcoves 3m X 4m X 100m
2.0 Activity 0500 $ta. 5400 U,L.U. Scientific Support 0.3400
' 0510 Sta.0+00 Main Cross 0.Scientific Suppor 0.3300
0620 §ta. 11400 M.L.U.Scientific Support 0.3300 .
3.0 Estimtor RBP Pettfbon -
) Perm. Sub- Total
Line-Type Group/Code pescription - Guantity Marhours Lebor Mat'(s Equip. Suppties. Contracts Misc. Cost
1.00-Note i'.'eﬂgure one v:mAfor thgodntlu; of
the alcove work, Appron 80 days
shifts, 8 hr/shift = 640 nh.
2. Allow for electrical, & misc,
supplies, at $10/rh x 8 x B0 = $56,400.
2.00-Crew THO /01TH Miner-Tumnel 1.00 Each 1,000 32.781 32.78
3.00-Crew S/T DBegins on 2.00 Subtetal, Hourly Cost 640,00 Hrs 1,000 32.701 32,781
{Primary) Production Rates: 640 20,980 20,980 .
0.0016 LS / Crew Hour
0.0016 LS /7 Marhour -
640.0000 Crew Mours / LS
640.0000 Marhours / LS
4.00-Unit Cost SUP /02 Supplies, Scientific Support 1.00 LS 6,400,000 6,400,000
Extersion: 6,400 6,400
5.00-Range S/T Begins on 1.00 Subtotal 640 20,980 4,400 27,380
6.00-Add-on”  TAX /1 State/County Sales/Use Tax 2 6.75% 675 % 432 ! 432
(6.750% of Permanent Matls, Supplies,)
(Ref: Subtotal Line 5.00)
7.00-Renge S/T Begins on 1.00  Subtotal . 640 20,980 6,832 27,812
8.00-Note
9.00-Renge /T Begins on 1.00 Subtotal 640 20,980 6,832 27,812

Sheet Ho. P 1350, Page 1
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torrison Krudsen Corp.

en
1

(

" Sheet No, rtge 2
sroject: ECRE (Budget) Revised Facility Rqrmts, Printed: 05/30/97 9 fa: 21 m
Wwrber: ECRB.3
\ Perm, CY Total
dipe-Iype ____ Group/Code pescrintion '
10.00-Add-on LADD /AR Work Rules Shift Extra 0.00 %

(0.000% of Lshor into Labor)
(Ref: Subtotal Line 9,00)

11.00-Grand S/T Subtotal 0 20,980 5,832 ' 27,812
TOTALS for Sheet Mo, P 1350: 1.001s 60  20,9%0 5,032 277,512
Average labor cost per merhour: 2.1

Sheet No, P 1350, Page 2




Morrison Xnudsen Corp.
Project: ECRB (Budget) Rev, Alcove Rarmnts,
Nurber: ECRB.3

RS
Y

sheet ge 1
Printed: osnom 2 iz 57 ™

Sheet No:
Operation: Supervision & Overhead
Ouantity:  1,0000 LS
Sheet Type: Standard

. Estimator: rbp
Date: 05/30/97

Revisfon: 3

P 090A

INCLUDES LABOR COSTS ONLY FOR SUPERVISION ABOVE FOREMAN / SHIFTER
LEVEL, ENGINEERING, SURVEYING, OFFICE, puacuasmn VAREHOUSE, SAFETY,
lm:m AMD YARD PERSOMAL,

12.00-Note

escsssscssnscanasn ssscsans Estimate Code cccccccaconnccacccannn sesesecacncscanas -
. 1.0 Constructio Area 09.FAl £Cra Mreet StpervhiaVEnglneering
2.0 Activity 0907 Supervision & Overh
3.0 Estimator RSP Pettibon
Perm. Total
Lipe-Type Groun/Code Description Ouantity Marhours Lebor __ Matils _ Eouip, mt!n_csm..__m_.___&_.s_
1,00-Unft Cost OSAL/CR-14-2 shift . OF. 16 18.00 M0 173.000 7,000.000 7,000.000
st Extension: 3,114 126,000 126,000
2.00-Unft Cost OSAL/GR-15-2 Tumel Ualkers, Gr, 15 (4 ea x 17) 68.00 M0 173.000 4,400.000 6,400.000
Extersion: 11,754 435,200 ’ 435,200
3.00-Unit Cost OSAL/GR-1S5-2 Elec. Supt. Gr. 15, (3 ea x 17) 5$1.00 M0 173.000 4,400,000 6,400.000
Extension: 8,823 326 400 325,400
4.00-Unft Cost OSAL/CR-14-2 Equipt. Supt, Gr. 14, (2 ea x 17 34.00 M0 173.000 5,800.000 5,800.000
Extersion: 5,882 197,200 197,200
$5.00-Unit Cost OSAL/GR-13-2 Shift Emgineer, (13) (4 ea x 17) 68.00 MO 173.000 5,200,000 5,200,000
Extension: 11,764 353 600 353,400
6.00-Rarnge /T Begins on 1.00  SUB-TOTAL MANAGEMENT BASE SALARIES 41,347 1,438,400 1,438,400
7.00-Add-on ADD /FICA FICA 7.65 % 110,038 110,038
(7.650% of Lebor into Labor) .
(Ref: Subtotal Line 6.00)
8.00-add-on ADD JOMRET ESOP & 401(k) PLAN 5.00 % n,o0 n,%0
(5.000% of Labor into Lsbor)
(Ref: Subtotal Line 6.00) .
9.00-Manhour  OSAL/FSUL FuI & sur £1347.00 Mirs 0.217 ' ' 0.217
(Ref: Subtotal Line 4.00) Extension: 8,972 8,972
10.00-Manhour OSAL/BENEFITY SALARJED EMPLOYEE BENEFIT COST 41347,00 Mirs 2.416 2.418
) : (Ref: Subtotal Line 6.00) Extension: 99,89% 99,894
11.00-Renge S/T Begins on 1,00 MANAGEMENT & SUPERVISOR SALARIES 41;347 1,729,224 1,729,224

Sheet No. P OP0A, Page 1 .




torrison Krudsen Corp,
‘Printed; osnom 2 Sz 57 m

Jroject: FCRB (Budget) Rev. Alcove Rgrmts.
duber: ECRB.3

Perm, S Total

Aipe-Type _____Grap/Code Resceintion Quantity Machours _ Aabor  Hat'ls | Fauin, Suolies Contracts  Mise,  Cost |
13.00-Grard S/T Subtotal 41,347 1,729,224 1,729,224
TOTALS for Sheet No. P 090A: 1.00 LS 41,347 1,729,224 1,729,224

Average labor cost per marhour: 41,822

Sheet No, P 0P0A, Page 2
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Morrison Krudsen Corp,
Project: ECR8 (Budget) Revised Facility Rqrmts.

Nurber: ECRB.3

(

Sheet No, ., Page 1
Printed: 05730797 @ 12:21 pm

Sheet No:  A028

ation: Muck Dis
oon 100000. 0000

ouantity:

Sheet Type: Standard

posal operation
cy

---------- s DUI'Q“N‘B esoscncvaasa

Parameters Catculated
Hrs/shft:  8.00 Hrs: 3060.00
Shft/Day: 3.00 Shft: 382.50

shich amounts to

There is spprox 100,000 cy of muck to dispose of over 6 months time
ox 260 cy per shift.The handling method assumed
is as follows.Discharge frem the 38%stacker will be picked up with
the front end loader and trammed to the new muck storage area,the 08

Estimator: MLA Days/Wk:  5.00 Days: 127.50 dozer will spread the muck as recuired.The production is assumed to be
Date: 05/728/97 Days/Mo: Veek: 25.50 3Scy/hr = 2860 hrs plus alcove part time shown below,
Revision: Critical: VYes Mos: 8.07
Add 200 hours for handling the alcove mxk. (Approx. 2,500 cy.)
........ ssncccecansccse== Egtimate Coda =cevcsecscacccnncnccscnsncscannccscnncan B
1.0 Constructio Area 11.6A1 North Portal Muck Modification Figure 3,060 crew hours.
2.0 Activity 110¢C ECRS Muck Pad Disposal Operation
3.0 Estimatdr MLA Aarestad _
Perm, Total
~Lipe-Type Sroun/Code pescription Quantity Marhours ___ Lebor Mat'ls E Lies Mis Cos
1.00-Note
2.00-Crew oP /040 Operator - Heavy (c.0.-l.) 1.00 Each 1.000 40,483 40.483
3.00-Cravw ECP /6538C TRACTOR, 250-300 HP COMMON 0.50 Esch 0,230 9.438 9.090  15.530 3.057
4.,00-Crew EOP /4B43R LOADER, CAT 966D, 3 CY ROCX 0.50 €ach 0.135 5.540 6.070 4.505 20,114
5.00-Crew S/T Begins on 2.00 Subtotal, Hourly Cost 3080.00 Hrs  1.365 55.460 15.159 . 24.035 94.654
(Primary) Production Retes: 477 169,708 46,387 73,547 289,642
32.6797 CY /7 Crew Hour <-- ' :
23.9412 CY / Marhour
0.0306 Crew Mours /7 CY
0.0418 Marhours 7 CY
6.00-Add-on Tw /1 State/County Sales/Use Tax 8 6.75% 8.75 % 4,964 4,964
: (6.750% of Permanent Matla, Supplies,)
(Ref: Subtotal Line 5.00)
7.00-Note
8.00-Grend S/T Subtotal 4,177 169,708 46,387 78,512 294,606
TOTALS for Sheet Ho. A026: 100000.00 CY 4,177 169,708 46,387 78,512 296,606
Unit Costs: 0.042 1.697 0,464 0.785 2.946
Average labor cost per manhour: 40.630

Sheet Ho. A028, Page 1




TECHNICAL BASIS
FOR THE REQUIRED ACTIVITIES FOR THE ENHAN CED
CHARACTERIZATION OF THE REPOSITORY BLOCK

Summary Account Number: TR6R2FAK

Summary Account Title: Ventilation System Tasting and Manitaring TIndergraund in the
ECRB Cross Drift

Summary Account MGR/ORG:_Tommy Touchstone/ M&O
Status of Change: . Revised X New

Scope Description:

Provide a ventilation monitoring program for; the collection of operating performance

data from the primary and auxiliary ventilation systems, dust control equipment and
operations dust contro! practices, and for the collection of underground air quality samples
for total and respirable nuisance and silica dust levels. Provide data collection to quantify
water consumption and usage for dust control. Purchase and install up to three pairs of
dust samplers to measure total and respirable dust levels in the ESF and ECRD cross drift.

Provide management, technical and support staff to implement the monitoring programs in
the field and in the office. Develop and maintain underground ventilation system layout
drawings and system operating performance data, using the VNETPC ventilation
software, including; engineering analyses, data eompdatlon and modeling, CAD drawings,
report writing and other documentation.

The final product of this work scope wil! be the preparation and issuance of a monthly
“Ventilation System and Dust Control Monitoring Program Report” to the M&O
Construction Manager. This report will include: engineering sketches and schematics of
the as-built ventilation and dust control systems, installed instrumentation, scientific
procedures implemented for data collection, engineering analyses, data, scientific findings
and recommendations in hard and electronic document form.

As part of the normal operations provide weekly update reports to the M&O Construction
Management.

Scope Differences from the Baseline:
Not included in previous planning or the baseline



Key Assumptions:

A. Summary Account TR842FAl, (Total and Respirable Dust Levels in the ESF and
ECRD Cross Drift) will provide the collection and analysis of particulate matter air quality
samples taken within the underground ESF and ECRD tunnel area. Both total suspended
matter (TSP) and respirable (PM-10) size dust samples will be taken at up to three
sampling stations. Gravimetric analyses will be performed on all samples to determine
airborne dust levels as an average mass concentration during the sampling period. Optical
analyses will be performed by an outside contractor on some filters to determine type of
mineral captured on the filters. The number of samples, installation, operation and analyses
will be included in this account.

B. This program will enhance Site Construction Operations by providing: ventilation -
system operating data to support ECRB construction operations and management
decisions for system changes to benefit worker health and safety. It will enhance primary
ventilation system operations and performance, dust generation and mitigation planning,
management of water for dust suppression, and the maintenance of dust collection
equipment. In addition, timely reporting of results to the M&O management will be
provided. :

C. This program will also enhance Site Construction Operations by providing: timely
gathering of data to support scientific data requirements, management decisions for system
adjustments of the ECRB water balance, and the maintenance of scientific instrumentation
and equipment. '

D. The estimate assumes the resources necessary to perform the assigned tasks
including management, technical and administration staff resources.

E. The estimate assumes funding approval and completion of the ECRB Phase |
early scope.

F. The estimate assumes work scope to commence July 1, 1997 and
completion by September 30, 1998, and does not include planning for Calico Hills
excavation.

G. The estimate assumes that funding for other organizations participation is
described in other Statements of work as noted ( TCO, DIE, CMO, A/E).

Cost Rationale:

A. Period of activities, July 1, 1997 through September 30, 1998, including:
Phase I, Detailed Program Planning & Procurement, July 1 thru Sept 30, 1997
Phase II, Monitoring & Data Collection, Oct 1, 1997 thru Sept 30, 1998

B. Ventilatiori engineer (0.5 FTE) to manage and integrate the program with the M&O,



write procedures, address issues, and review of data, and prepare the monthly Monitoring
Program Summary Report. The ventilation engineer must show a high level of expertise
and experience in underground ventilation system monitoring, computer modeling, and
report writing, and must be familar with the applicable OSHA standards. '

C. Design engineering, procurement, installation, maintenance of test monitoring
equipment (0.30 FTE).

D. Ventilation Field Technician (1.0 FTE) for data collection and system monitoring. The
field technician must be experienced in underground ventilation system monitoring
techniques, equipment usage, equipment calibration and reporting.

E. Administration staff support (0.2 FTE).

F. Air sample analyses to be provided to cover up to two locations consisting of one each
PM10 and TSP samplers operating on a five day excavation schedule .

G. TR682FAK, FY97 cost @ $ 47,334 and FY98 cost @ $ 191,430
Total cost @ $ 238,764 ‘

9. Level II Milestones: None
10.  Level Il Milestone Acceptance Criteria: None

11. Attachments and References: None

06/04/97



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

Summary Account Number: TR842FA1

Summary Account Title: Air Quality/Metearolngy

Summary Account MGR/ORG: Mike Harris, Environment, Safety and Regional
Programs '

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

Provide for the collection and analysis of particulate matter air quality samples taken
within the underground ESF and ECRB tunnel area.

Scope Differences from the Baseline:
Not included in previous planning or the baseline
Key Assumptions:

In support of proposed Summary Account TR682FAK, Ventilation System and
Monitoring Underground in the ECRB, particulate matter air quality samples taken
within the underground ESF and ECRB tunnel area will be collected and analyzed. Both
totzl suspended matter (TSP) and respirable (PM-10) size dust samples will be taken at
up to three sampling stations. Gravimetric analyses will be performed on all samples to
determine airborne dust levels as an average mass concentration during the sampling
period. Optical analyses will be performed by an outside contractor on some filters to
determine type of mineral captured on the filters. The number of samples, installation,
operation and analyses will be included in this account.

Effort includes three sampling stations consisting of one each PM10 and TSP samplers
operated four days per week for three gravimetric and one optical analysis run each.

Period of performance is July 1, 1997 through September 30, 1998, and includes two
phases.

- v () 7
Detailed program planning, writing operating procedures, and equipment acquisition.



10.

1.

- u
Monitoring and data collection, data compilation, and documentation

Cost Rationale: -

Phase I
Sampler purchase for two sampling stations, each consisting of one each PM10 and TSP
samplers: .
PM10 samplers = $18,000 (3 x $6,000 each)
TSP samplers = $9,000 (3 x $3,000 each)

Phase II & 111
Other Direct Costs :

Special membrane filters for optical analysis and sample analysis costs:

Gravimetric samples = $3,510 (702* filters x $5 each)
Sample analysis = $2,570 (257* filters x $10 each) + $46,800 (234 filters x $200
each)

* includes spare filters

Labor

Meteorological Technician (0.75 FTE) for data collection, station monitoring, preventive
maintenance, calibration, operation, and filter preparation for data colliection.
Meteorologist ( 0.2 FTE) for ensuring compliance with current regulatory requirements,
training and direction for the technician validating and analyzing data.

Level III Milestones:

None.

Level Il Milestone Acceptance Criteria:

None.

Attachments and References:

See proposed Summary Account TR682FAK, Ventilation System and Monitoring .
Underground in the ECRB.
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