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FINAL CONCURRENCE STATEMENTS



~ANCURRENCE STATEMENT FOR SECTIONS <.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices-B-F, as finalisedom
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? vYes Y = No

Apes I O

Name (print)

Deciston ,4)/1/4&\75/5
Technical Specialty

/M }/K/Z/ . /-22-9/

Signature Date

-

of Cy

My concurrence with Sections 2.1 - 2.6 and Appendices B - F applies only to the

VOI portions of the report. My repsonsibilities did not include review of the
MUA. '

I also have reservations about the presentation of Section 2.6.1.8 (VOI Model
Results and Sensitivity). The material contained in this section is accurate and is
at least a minimum representation of this part of the study. Given more time,
additional detail and a better presentation of this important section would give
the reader a better understanding of the results and, importantly, why these
results emerged from our analysis.



CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No X

[SRVCE. @ﬂowa

Name (print)

Geol 0451

Technical Specialty

Lruce Coswe 1/22/ G/

Signature Dat
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

No —

Written comments provided? Yes

C:fi::;zab//:/<ﬁ2577 <:f§j‘ »‘cz/ieresz

Name (print)

;7(;/AVV & A(<;>4~/Eﬁsz
Technical Specialty

- W‘*— AV I As

Signdtdre” -~ Date




CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No X

EANEST HARODINS

Name (print)

GECPHYS,cIST §F THSK (LEROEEL
Technical Specialty

Slhpdeiv K _ /6

Signature Date




CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES é THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

-

Written comments provided? Yes No

C.C HPespwgtond

Name (print)

Recuatory  Srec acs
Technical Specialty

PPl

e | /i/ar

Signature Dat
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

1 hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No L—

\)frrv Z. ;Zwm

Name (print)

OQeo;u \éw\/ //Mamaqc ment

Technicdl Specialty’

e 2L e/

si@}éture
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No >

\7&11;« Fa-rqo ‘Lef'l\ro(p

Name (print}

Prineipal Decis/on Ana /;,/s'f'

Technical Speécialty

/%4 e DD 1 5 J7)




CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B~F, as finalized on
January 14, 199:. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No _1)_< _

ey D. Ledis

Name (pri

t%¥gg§0{;EL;§#L‘

Te ca cialty

~ Wér do st /1P5/
S gnaturU \_/ &(:e .

-

I *d  &1:01 pBral/10 WO 4



CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No y

Kodgpt . MupRAY
Name (print)

Geope

Technical Specialty

A £57—7 / ’/" i

Sigpéture Datd’




~ CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,

RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No L~

Russell A. lage

Name (print)

Geologist
Technical Specialty

KT Lo 13 Jau 91

Signature 4 Date
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to

- express any comments relative to Sections 2.1-2.6 and Appendices B-F in

writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No V

MBRTHA PEN BLETOA
Name (print)

£€0Lo€TST /RECULATIRY /MAN AEEMENT
Technical Specialty

e, W Sadliza, J/8/%

Signature Date
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

1 hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991, 1 have reviewed the sections and found that they accurately
represent the results of the Calico Hills Riek/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sectione 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

¥
Written comments provided? Yes X = No

Sohwn B. Roberfsot
Name (print)

—  _Hydvology/Hydrogeo/og,

Technical Specizlity

B Paefen  ijra/1)

e

Signatire Date
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No X

VicToR T, ROHRER

Name (print)

CosT/ScHEDULE
Technical Specialty

1/12)%1
Datg {

Signature



CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes v//’ No

S:o SI/J»/OL"(
)

Name (print

JEET f,dr.mcf(/ B Somnet Euluslom

Technical Specialty

w— /ey

Signature ' Date/ (
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No '/

m/cﬁae/ D- l/aeqelc

Name (print)

REGULATORY SPECINLIAT
Technical Specialty

T ttadd [ Mfﬂ»’é/ e 16,199

Signature Date
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CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH ¥,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Caligo Hills Risk/Benefit Analysis from the
perspective of my technical specialty. 1 have been given the opportunity te
express any comments relative to Sections 2.1-2.6 and Appendices B-F in
writing, for inclusion with this statement in the CHRBA documentation.
Written comments provided? Yes No J!:T

Charles F. Voss
Name (print)

Geotechnical engineering and Performance Assessment

~ Technical Speclalty

w@o(u—/j : \K:—-"‘ :/ 18/ 91

Signature Daté



CONCURRENCE STATEMENT FOR SECTIONS 2.1 THROUGH 2.6 AND APPENDICES B THROUGH F,
RECOMMENDATICNS AND CONCLUSIONS

I hereby concur with Sections 2.1-2.6, and Appendices B-F, as finalized on
January 14, 1991. I have reviewed the sections and found that they accurately
represent the results of the Calico Hills Risk/Benefit Analysis from the
perspective of my technical specialty. I have been given the opportunity to

_ express any comments relative to Sections 2.1-2.6 and Appendices B-F in

writing, for inclusion with this statement in the CHRBA documentation.

Written comments provided? Yes No X

%A\xm L NOQE&R\,\I

ame (print)

SuREACE %%&b szxu_woa

Technical Specialty

DU oneDs Qg V- \S-RY

Signature Date
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CONCURRENCE STATEMENT FOR SECTICN 2.7,
RECOMMENDATICNS AND CONTLUSIONS

hereby concur with the recommendatiens and ceaclusicns documented in Secticen
.5, as finalized on January 8th, 1331, I have reviewed the secilon ancé firnd
maz it accurately represents the results of the Calico Hills Risk/Benefit
Analysis frem the perspective of my technical specialty. I have teen given tre
cpporiunity té express 2ny comments relative to Section 2.7 in writing, for
inzlusion with thls statzement in the CHRBA documercazion.

re Ny FEd

Writwen cczments trovided?  Yes L”/‘No

thrvs I Cae |

Name (pIint]

DECIsioN ANALYSS

Tecanical spescielty

Y.

14 /} /- 9/

\/
naTure d Date

My concurrence is with the recommendations and conclusions of Section 2.7
that are based gnly on the value-of-information study. My responsibilities
did not include review of the study design or conclusions of the MUA.



CONCURRENCE STATEMENT FOR SECTION 2.7,
RECOMMENDATIONS AND CONCLUSIONS

I hereby concur with the recommendations and conclusions documented in section
2.7, as it is finalized on January 8th, 1991. I have reviewed the section and -
find that it accurately represents the results of the Calico Hills Risk/Benefit
Analysis from the perspective of my technical specialty. I have been given the
opportunity to express dissenting opinion in writing, for inclusion with this
statement in the CHRBA documentation.

Dissenting opinion?  Yes No %

g&u& ROWE
Name (print) _

C;eb/gqﬁff_

TechnicaY specialty

Sorice Crove | Jomwons, & 199

Signature : Date
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CONCURRENCE STATEMENT FOR SECTION 2.7,
RECOMMENDATIONS AND CONCLUSIONS

I hereby condur with the recommendations and conclusions documented in section
i finalized on January 8th, 1991. I have reviewed the section and
find that it accurately represents the results of the Calico Hills Risk/Benefit
Analysis from the perspective of my technical specialty. I have beén given the
opportunity to express dissenting opinion in writing, for inclusion with this
statement in the CHRBA documentation.

Dissenting opinion?  Yes No V/

6;40 e A CrrpioER

Name (print)

/)%///v G CE~NEvESZ

Technical specialty

e /o

Signatur€ -~ T~ Date
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CONCURRENCE ST PTEpENT FOR SECTICN 2.7,
RECOMMENDATIONS AND CONCLUSIONS

T nereby concur with the recommendations and conclusions documerted in Sectilin
2.7, as finalized on January 8th, 1991. I have reviewed the section and find
shat it accurately represents the results cof the Calico Hills Risk/3en e:-:
Analysis from the perspective oI my techrnical specialty. I have been given the
opportunity to express any Comments relative to Section 2.7 in writing, fcr
tmelusion with this statement in the CHRBA documentation

Written comments provided? Yes _ = No U

EANEST HAROIN

Name (print)

GEOPHYSICIST

Technical specialty

fﬁéé&u/w‘/ = - 0% JAN

Date
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CNCURRENCE STATEMENT TCR SEZZTICN 2.7,
AECCH :VD.--V\S AND CONCLUSIONS

I nerepy concur with the reccmmencaticons and conclusions documented In Secticsn
Zz.7, as finalized on January f:h, 19%1. I have reviewed the secticn zand Iing
Tnat 1t accurately represents the results of the Calico Hills Risk/Renelliz
inalysis frem the perspective ¢ my technical specialty. I have Zeen glven the
ceopertunity To express any comments relative to Section 2.7 In writing, Icor
inclusicn with this statsment in the CZHRBA documentaticon.

. Yo X
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CONCURRENCE STATEMENT FOR SECTION 2.7,
RECOMMENDATICONS AND CONCLUSIONS

I hereby concur with the recommendations and conclusions documented in section
2.7, as it is finalized on January 8th, 1991. I have reviewed the section and
find that it accurately represents the results of the Calico Hills Risk/Benefit
Analysis from the perspective of my technical specialty. I have been given the
opportunity to express dissenting opinion in writing, for inclusion with this
statement in the CHRBA documentation.

Dissenting opinion? Yes No L~

Kuss,ﬁ// A. ,/szp
Name (print) 7

Ceoloust
Technical specialty

Signature 7 Date
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CONCURRENCE STATEIMENT TOR SECTIDN 2.7,
RECOMMENDATION Co

(n

i
«

o

I herery concur with the recommendaticns and conclusions documented in S
2.7, as firnalized on January 8th, 18%1, I have reviewed the secticn and
that it accurately represents the results ¢f the Calico Hills Risk/Berefi:
Anagliysis frem the perspective ¢f my technical specialty. I have been given the
oppo-:;nl’v CO eXpress any COMments relative t¢ Section 2.7 in writinz, for
inclusicn with this statement In the CZHERBRA documentation
Wrizzen comments grovided? 23 ol

‘v - e

)(__ lV\ V\ ‘;\ ,U\ ‘ I\\ .
Name (grinz)

g \/[,- _:’,‘;' V4
Technical specilalty
! V‘) .
S ! , i
/:’Lv_l '/ / L,v“';'\ [ ]{5—\ W‘ C //

Sigrnature Cate
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CONCURRENCE STATEMENT FOR SECTION 2.7,
RECOMMENDAZIONS AT CONCLUSIONS

1 hereby concurl with the recommendations and conc.usions documanzed in Secticn
2.7, as finalized on January ger, 2991, I have ceviewed the secticn and find
-hat it accurately zepresents the results of the Calico Hills Risk/Berefit
Analysie fzom the perspective of my technical specialty. = nave peen given ihe
opportunity o express any comments relative to Section 2.7 in writing, <or
inclusien with this statement in the CHRBA documen-atica.

Written comments provided?  Yas Nc_;ﬁ(

QHARLES F. vess

SO TRCN Kb i A CrRIGERINE ,, Pees AsSESSmNT
Tecnnicay specialty

. [...:/- ‘//11 /st

Signature Date
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APPENDIX B

COST AND SCHEDULE ESTIMATES FOR ALTERNATIVES STRATEGIES



CALICO HILLS STUDY

COST AND SCHEDULE INFORMATION

MAY 2, 19980

B-2
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CALICO EILLS STRATEGIES
COST AND SCHEDULE AGENDA

GRAPHIC COMPARISON OF COST
COMPARISON OF SUMMARY COST
COST AND SCHEDULE GUIDANCE
SUMMARY CF TESTING COST BY

SUMMARY COF DECCMMISSIONING

BY STRATEGY

AMOUNTS BY STRATEGY'

AND ASSUMPTIONS

STRATEGY

COST BY STRATEGY

COST AND SCHEDULE DATA FCR EACH STRATEGY

DETAIL CCST BREAKOUT OF STRATEGY # 5
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210
189
168

147

CALICO HILLS COST COMPARISON

126 | [

105 |

84 ||

63

42]]
21}

STRATEGY
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CALICO HILLS - COST AND SCHEDULE
GUIDANCE AND ASSUMPTIONS

LOWEST COST ALTERNATIVES - SHAFTS NOT RAMPS

SHORT PERIOD OF TIME TO COMPLETE THEREFORE

BEST ESTIMATES AVAILABLE

CONSISTENCY BETWEEN EACH STRATEGY IMPORTANT

ALL COST IN PRESENT VALUE AND NO CONTINGENCY ADDED

MOST

CONSTRUCTION COST ESTIMATES BASED ON ESF COST

OTHER COST AND SCHEDULE VALUES:

A.

B.

5,000 FT. OF DRIFTING FOR LIMITED FACILITY
12,000 FT. OF DRIFTING FOR EXTENDED FACILITY
1,650 FT. SHAFT DEPTH FOR NEW SHAFTS

600 FT. SHAFT CONNECTIONS TO ESF MTL

DRIFTING COST AT $2,000 PER FT., 18 FT. PER CAY
SHAFT SINKING AT $3,000 PER FT., 8 FT. PER DAY

TESTING TIME: 3 YRS FOR EXTENDED FACILITY
2 YRS FOR LIMITED FACILITY

TESTING COST HAVE LEAST 2ASIS SINCE EISF TESTING IS

DIFFERENT.

DECOMMISSIONING COST ADDED WITH NO ESF EQUIVALENT

DECOM COST BASED ON A PERCENT OF CONSTRUCTION COST

CALICO HILLS STRATEGIES BEGIN AFTER 2 YEARS OF SURFACE

BASED TESTING 1/93
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CALICO HILLS COST COMPARISON

02-MAY-1990

STRATEGY # 6
STRATEGY # 3

STRATEGY # 4

STRATEGY # 5 INITIAL
STRATEGY # 2
STRATEGY # 1 INITIAL

STRATEGY % 1 WITH OPTION

STRATEGY # 5 WITH OPTION

TOTAL
ESTIMATED
COST
$25,460,000
$69,646, 443
$69,646,443
$112,639,008
$126,557,880
$l45,281,745

$189,256,027

$204,970,631

B-6

PERCENT
OVER

STRATEGY #6

274%

274%

442%

497%

578%

743%

805%

DATE
TESTING
COMPLETE
08/30/95
05/30/97
05/30/97
10/30/95
12/31/98
03/30/97

08/2C/398

10/30/28



02-MAY-1930

STRATEGY # 1

INITIAL

STRATEGY # 1

WITH OPTION

STRATEGY # 2

STRATEGY # 3

STRATEGY # 4

STRATEGY # 5

INITIAL

STRATEGY # 5

WITH OPTION

STRATEGY # 6

CALICO HILLS COST COMPARISON

TESTING COST

TOTAL
ESTIMATED
COST
$147,281,745
$189,256,027
$126,557,880
$69,646,443
$69,646,443
$112,639,008

$204,970,631

$25,460,000

PERCENT
OVER
STRAT. #6

578%

743%

497%

274%

274%

442%

805%

TESTING
'COST
$30, 300, 000
$41,508, 000
$30, 300, 000
$21, 600, 000
$21, 600, 000
$37,000, 000

$60,500,000

$18,020,000

TESTING

%¥ OF TOTAL

20.

21.

23.

31.

31.

32.

29.

70.

6%
9%
9%
0%
0%
8%
5%

8%



CALICO HILLS COST COMPARISON
TESTING COST LESS DECOMM COST

02-MAY-1990 TOTAL
ESTIMATED

COST

STRATEGY # 1
INITIAL

$147,281,745

STRATEGY # 1 $189,256,027
WITH OPTION

STRATEGY # 2 $126,557,880

STRATEGY # 3 $69,646,443

STRATEGY # 4 $69,646, 443

STRATEGY # 5 $112,639,C08

INITIAL
STRATEGY # 5 $204,970,631
WITH OPTION

STRATEGY # 6 $25,460,000

ESTIMATED
DECOMM
COST

$34,234, 945

$48,104,320

$34,918,250
$18,554,313
$18,554,313
$22,564,568

$44,813,146

$1,689,650

B-8

DECOM
%
23%

25%

28%
27%
27%
20%

22%

7%

TESTING
COST
$30,300,000

$41,508,000

$30,300,000

$21,600,C00

$37,000,3039

$60,500,000

$18,020,3500

TESTING
5 OF TOTAL
LESS DECOM

26.8%

29.4%

33.1%

42.3%

42.3%

41.

(=]
e

37.8%

75.8%
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Calico Hills Stategy # 1

Cost
- 02-MAY-1990

Cost Elements
INITIAL PROGRAM

Design Cost, Mgt

Estimate

Total
Cest

$13,838,400
$132,169,375.

)
[0)
[0 4]
o
(@]
[ea]
YuY
O
(@]

$30,300,000

$147,281,745

$1,€08,295
$8,009,27¢2

and Integation, QA: Construction
Decommissioning
Construction Cost:
Site Preparation $2,654,900
Surface Facilities $1,610,800
First Shaft $5,565,400
Second Shaft $3,982,100
Subsurface Excavation $24,000,000
Underground Services $7,292,500
Construction Operations $6,851,400
Construction Management $3,011,400
Capital Equipment $13,939,900
Subtotal
Testing Program
Decommissioning $18,065,570
Capital Equipment $3,000,C00
Contingency
Total Estimated Cost - Initial Program
OPTICNAL CONFIRMATCRY PROGRAM
Design Cost, Mgt _
and Integation, QA: Construction
Decommissioning
Construction Cost:
Site Preparation 0
Surface Facilities 0
Shaft Connection to ESF $1,830,700

Subsurface Excavation

Underground Services

Construction Management

Construction Operations

Capital Equipment

. Subtotal

Testing Program

Deccmmissioning

Contingency

$10,000,0C00
$1,823,125
$90, 342
$685,140
$860,050

Total Estimated Cost of Option

Grand Total - Initial Program and Option

B-10

$15,289,357
$11,208,000
$8,260,000
$41,875,027
$189,256,772



J1-MAY-1990

(O TS

\SCR ACTIVITIES

SHAFT CONSTRUCTICN
SURFACE FACILITIES CONSTRUCTION
SECOND SHAFT CONSTRUCTION
UNDERGROUND EXCAVATION

TO ES1/ES2 CONNECTION

HILLS TESTING

CALICC
DECCMMISSIONING
CPTICNAL CONFIRMATCRY STTUTIES
DECISION POINT
SIGN
“EXTEND ESF SHAFT (RESTART

UNDERGROUND EXCAVATICN

TESTING PROGRAM

¢3/29/91
06/320/92
11/30/92
01/08/93
01/04/93
08/22/94

N/A

N/A

FCOR ESF)

B-11

FINISH

03/31/93
11/25/92
11/08/85
04/18/94
08/19/94

03/07/95
11/09/95

~a =~
[ > S SN

T

STRATEGY ¢

SCHEDULE
START FINISE
DUR.
$5/01/92 12/20/¢%¢
C1/02/93 04/15/92
T8
04/01/93 12/30/93
9
04/01/93 12/30/93
9
08/01/94 03/30/95
8
01/15/94 12/30/95
23.5
CONNECTION (C7/30/%4
C4/01/94 C3/30/97
36
Z1/01/97 26/2C /8¢
20
03/30/96
04/01/96 12/3C/¢7
07/0L/9¢6 2/30/96
¢
c1/CL/97 22/28/9¢8

G3/CL/97

Ss5/01/28
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SCRIPTION:

SE location,
no ESF Integration

CHARACTERIZING CALICO HILLS

STRATEGY # 1

outside the site,

2 accesses,

extended drifting,
Option to set up confirmatory under-

ground facility inside the block near the Coyote Wash site.
This optiocnal facility would be integrated witl: the ESF.

Design:
Initial

Design:

Opticnal

Construction Mgt
Cptional Const.

Site Preparation

Surface

Primary Shaft

Facilities:

Total

B-13

' ESF COST PERCENT OF
Title I, II, & III
Mgt & Integration
QA $17,153,000 30%
Health & Safety
Title I, II, & III
Mgt & Integration
QA : 5145900 5%
Health & Safety
4302000 70%
Mat. 3011400 3%
ESF Cost percent of
Design 2261000 40%
Roads & pads 4286000 30%
Electric 1794000 50%
Water 1109000 30%
Communications 304000 20%
Sewage 157000 30%
Mobilization 63000 50%
Capital Equip. - 8333000 40%
Total
ESF percent of
Design $3,300,000 30%
Adm. Bldg 4833000 Trailers 2
- Change Bldg. 2
Warehouse 1
Communications Bldg. 1
Generator Bldg 553000 40%
Hoist house 241000 80%
Instrumentation Data Bldg
Shaft collar 246000 80%
Capital Equip. 940000 100%
Total
Drill and blast
Design $2,315,000 40%
Mob/Demob ' 307000 60%
Sink/line 3000 1650
Hoist 423000 80%
Headframe 116000 80%
Capital Equip. 1308000 80%

AMOUNT

$5,145,900

$257,295

$3,011,400
$90,342

$904, 400
$1,285,800
$897,000
$332,700
$60,800
$47,.00
$31,200
$3,333,200

$6,892, 300

$990,CCO
$200,C00
$200,C00
$300,000
$100,000
$221,200
$182,800
$200,000
$196,800
$940,000

$3,540,800

$926,000
$184, 200
$4,950,000
$338,400
$92,800
$1,526,400

$8,017,800



74:23:10 PM Total Cption

B-14

-0str i Zurplies, -I2&, Bore holes $18,8CC, 222
Total g5 $£30,300,CC¢C
Optional Zxtended Testing Personnel
SNL 5 18 $900, 000
— LANL 5 18 $900, 000
USGS 5 18 $900,000
Installation 12 14 $1,008,000
Instr & Suppli 15000000 50% $7,500,000
TOTAL OPTION $11,208,000
Ceonstruction Operations & Maintenance:
Maintenance 6113000 60% $3,667,800
Operations 5306000 60% $3,183,600
Electric included above
Sanitation included above
Water included above
Capital Equip 2129000 50% 51,064,500
Tctal $7,91¢%, 25¢C
Cptional Operaticns
and Maint 7915300 10% $791,520
Decommisioning: (initial) Criginal
excavation percent of
Cost
Design and Seal Development 6898750 50% $3,449,37%
Backfill drifts 24000000 50% $12,000,CCC
Fill and seal Shaft #1 4950000 40% $1,980,CCC
Fill and seal Shaft 42 4950000 40% $1,980,00C
Remove Surf Facilities 2540800 40% $1,416,23220
Site Restoration 6892500 10% $689,25C
Capital Equip " $3,000,3C
Rate 59,300 Months :
Management/Integraticn/QA : 30 36 $9,720,000
Tersonnel 0000 0—m---—o——e—-—--
Total $34,234, 245
Optional drifting Decom:
Backfill drifts 10000000 70% $7,000,C00
Fill and seal Shaft Z800000 70% $1,260,000
Design and Seal Development 3449375 100% $3,449,375
Management/Integration/QA 10 24 52,160,000
Total OPTICN $13,869,375
Grand total-Initial $147,281,745

$41,97&,027



Secondary Access

Shaft:

Design
Mob/Demob
Sink and line
Hoist
Headframe
Capital Equip.

Total

Cptional Connection tc ZSF
Mob/Demob
Sink and line
Hoist

Total

Cnderground Drifting
Length in
Size
Design

feet

Capital EZguip.:

Mining Machine

Hauling Machine

Total

Raised bore Rate

$3,000 per ft.

$2,315,000
307000
above
423000
116000
2218000

153500
$3,000

Headframe
OPTICN

12,000
X 14 FT.
1415000

3136000

included above

Option for drifting inszde the block

Length 12 Zt.
Design

Total

“nderground Services
Design
Utilities lst
Utilities Znd
Test Level uti
Safety
Waste Water
Ventilation
Conveyance 1lst
Conveyance Znd
Capital Equip

Total

Optional Services

Testing Program: rate
(initial)
SNL
LANL
USGS
Install &Reeco

5000
1122000

2057000
1741000
1209000
1980000
20583000

217000

167000
1514000
2201000
2768000

24352500

£10,000
Personnel
10

10

10

25

B-~15

N/A

12

x1l4

N

30%
50%
1650
80%
80%
70%

$2,000

months
26
326
36
30

$694,500
$153,500
$4,950,000
$338,400
$92,800
$1,552,600

$6,229,200

$30,700
$1,800,000

$24,000,000

51,222,000

$2,508,800

v

$27,640,8C0

$1G6,000,0C00

$33¢, 000

$1C, 239,600

$4,048,¢€00
$1,566,900
$1,088,100
$1,592,000
$842,400
$195, 300
$150, 300
$757,000
$1,100, 500
$3,014,400

$3,588,125

$3,600,000
$3,600,000
$3,600,000
$4,500,000
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Calicc Hills Stateqgy # 2
st Zstimate

. Summary
T1-MAY-1990 , 04:36:48 PM
.t Elements ‘ Total
~— Cost
Jesign Cost, Mgt , _
and Integation, QA: Construction $7,924,600
Decommissioning $14,389,250
Construction Cost:
Site Preparation $39,830
Surface Facilities $400,000
First Shaft $1,800,000
Second Shaft $2,001,200
Subsurface Excavation $28,000, 000
Underground Services $5,522,500
Construction Operations $6,690,000
Construction Management $2,151,000
Capital Equipment , $6,809,500
Subtctal $53,414,030
Testing Program $30, 300,000
Decommissioning $17,520,000
Capital Equipment $3,000,000
------------ $20,520,000
ntingency 0
S~— Grand Total Estimated Cost $126,557,880

B-17



27-APR-1990
MAJOR ACTIVITIES

DESIGN, TITLE I, II
SITE PREPARATIONS

FIRST SHAFT CONST (ESF EXTENTION)

"SURFACE FACILITIES CONSTRUCTION

SECOND SHAFT CONSTRUCTICN

UNDERGROUND EXCAVATION

CALICO HILLS TESTING
DELAY DUE TO SECCND SHAFT

~ECCMMISSIONING

B-18

CALICO HILLS
STRATEGY # 2

START

01/01/94
05/01/94
08/20/94
09/01/94
03/01/97
03/01/95

01/01/96

09/01/98

FINISH

03/30/99
08/31/94
02/28/85
02/28/95
08/31/97

A OO O W

12/30/%6
22

12/31/98
36

c8/30/01
36



C: CTERIZING CALICC HILL
Strategy # 2
DESCRIPTION:
N & S location, inside the site, Z acce
i integrated with ESF.
S
COST ESTIMATE DETAIL:
ESF COST
Design: Title I, II, & III
(Initial) Mgt & Integration
QA $17,153,000
Health & Safety
Construction Mgt 4302000
Site Preparation ESF
Design 22€10C0
Roads & pads 4286000
Electric 1794000
Water 22734¢C0
Communications 204C00
Sewage 227000
Mobilization 53000
Capital Equip. 82323000
Total
Surface Facilities: ESF
Design $3,2C02,20C
Adm. Bldg 4833000
Change Eldg.
Warehouse
Communications Bldc.
Generator Bldg 223C00
Hoist house 241000
Instrumentation Data Rldg
Shaft collar 246000
Capital Equip. 240000
Total
Primary Shaft Extention of ESF
Design $2,21%,200
Mob/Demcb :{7000
Sink/line 3000
Heist 423000
Headframe 216000
Capital Equip. 280800¢C
Total

B-19

sses, extended drifting,

PERCENT OF AMOUNT
20% $3,430,600
50% $2,151,000
ESF $ percent of
% $113,0590
0% S0
13 $17, 240
13 $11,090
2% 56,080
1% $1,570
5% $3,1=0
0% S0
$152,880
percent of
3% $99,000
TRAILERS 1 $100,000
2 $200,000
1 $100, 000
0 SO
0% $0
0% s0
$0
0% s$0
0% S0
$499, 000
Drill and blast
0% $0
0% $0
600 81,800,000
0% SO
0% S0
0% s
£1,800,000



Access

Raised Bore =zo ESF
600 ft.
Design §2,315,000 s3 $115,7%0
Mob/Demob 1207000 50% $153,500
Sink and l:ine $3,000 600 $1,800,000
Hoist ’ 423000 50% $211,500
Headframe 116000 50% $58,000
Capital Eguip. 2218000 10% $221,800
Total $2,338,750
Cnderground Drifting Sizes 12 X 14 FT. ,
Length in Ft. 14,000 $2,000 $28,000C,000
Design 2415000 80% $1,122,000
Capital Eguip.:
Mining Machine 3136000 80% $2,508,8C0
Hauling Machine inciuded 2
Total $31,640,800
“nderground Services
Design 5057000 60% $3,034,200
Utilities lst 1741000 30% $522,300
Utilities Znd 1209000 30% $§362,700
Test Level uti 2980000 80% $1,592,000
Safety 1053000 80% $842,400
Waste Water 217000 90% $195, 300
Ventilation 167000 90% $150, 300
Conveyance 1st 1514000 50% $757,000
Conveyance 2nd 2201000 50% $1,100,500
Capital Eguip 3768C00 80% $3,014,400

Total

B-20



- Testing Program:

Tl
-n.;:..aJ.

by
fu
[l
7]

SNL
LANL
USGS

Install &Reeco
Instr & supplies,

Total

Construction

Maintenance
Operations
Electric
Sanitation
Water
Capital Equip

Decommisicning: (initial)

Design and Seal Development

W]

ckfill drifts

B and seal Shaft #1
and seal Shaft #2
emcve Surface Facilitie
Site Restoration

Capital Equip

[EE]
b

} b

L L o]

Rate
Management/Integration/QA

Total

Operations & Maintenance:

6113000
5306000

included above
included above
included above

2129000

Total

Original
excavation

Cost
6898750

28000000
1800000
1800000

499000
152880

$9,000
30

Grand Total

31C,000
“ersonnel months
10 26
10 36
10 36
25 30
DS, Boreholes

percent
60%

0%
0%
0%
0
0

%
%

6
2
2

months
38

$£3,600,000
$3,600,000
$3,600,000
$4,500,000
$15,000,000

$30

$2
$4

S1

$7

of
$4

» 300,000

, 445,200
, 244,800

, 064,500

, 784,500

, 139,280

$16,800,000

!

o

$360,000
$360,C00
$O
$0
,000,C00

$10,260C,000

$34

, 919,250

$126,557,880
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Calico Hills Stategy % 2
Cost Estimate

Summary
01-MAY-1990
Cost Elements Total
Cost
Design Cost, Mgt
and Integation, QA: Constructicn $5,120,950
Decommissioning $9,194,313
Construction Cost:
Site Preparation $39,830
Surface Facilities $400, 000
First Shaft $1,800,000
Second Shaft $0
Subsurface Excavation $10,000,000
Underground Services $2,263,400
Construction Operations $3,120,050
Construction Management $1,290,600
Capital Equipment $5,457,300
Subtotal $24,3271,.80
Testing Program $21,600,000
Decommissioning $6,360,000
Capital Equipment $3,000,000
------------ $9,360,000
Contingency 3
Grand Total Estimated Cost $69,646, 443

B-23



01-MAY~-1990
YAJOR ACTIVITIES

DESIGN, TITLE I, II
SITE PREPARATIONS

FIRST SHAFT CONST(ESF EXTENTION)

'SURFACE FACILITIES CONSTRUCTION

SECOND SHAFT CONSTRUCTICN
UNDERGROUND EXCAVATION

CALICO HILLS TESTING

DECOMMISSIONING

B-24

CALICO HILLS
STRATEGY # 3

START

01/01/94
05/01/94

08/20/94
08/01/94

03/01/895
06/01/95

02/01/87

FINISH
09/01/97

08/31/94
302/28/95
602/28/95

N2

12/30/95
10

05/30/97
24

12/30/98
20



SCRIPTION:
NE locaticn,

CHARACTERIZING CALICC HILL
Strategy # 3

inside the site, 1 access,

integrated with ESF

Cesign:
(Initial)

Construction Mgt

Site Preparation

Surface Facilities:

ESF COST
Title I, II, & III
Mgt & Integration
QA $17,1t3,000
Health & Safety

4302000

ESF Cost
Design 2261000
Roads & pads 4286000
Electric 1794000
Water 1109000
Communications 304000
Sewage 157000
Mobilization 63000
Capital Equip. 8333000
Total

ESF Cost
Design $3,300,000
Adm. RBldg 4833000
Change Bldg.
Warehouse
Communications 2ldg.
Generator Bldg 553000
Hoist house 241000

Instrumentation Data Bldg

frimary Shaft Extention of ESF

Shaft collar 246000
Capital Equip. 240000
Total
Design $2,315,000
Mob/Demob 307000
Sink/line $3,000
Hoist 423000
Headframe 116000
Capital Equip. 1308009

Total

B-25

-~

o

ilimited drifting,

PERCENT CF AMOUNT
15% $2,572,950
30 $1,290,600

percent of

5% $113,050
0% $0
1% $17, 940
1% $11,090
2% $6,080
1% $1,570
5% $3,150
0% S0
$152, 88¢C

percent of
3% $99,000
1 $10G, 000
2 $200C,200
1 $100C, 000
¢ $0
0% S0
0% $0
0% $0
0% $0
0% $0
$499,000

Drill and blast
0% $0
0% S0
600 $1,800,000
0% $0
0% $Q
0% $0
$1,800,000



Secondary

Design
Mob/Demob
Sink and line
Hoist
Headframe
Capital Equip.

Total

Underground Crifting
Length in Ft.

Design
Capital Equip.:
Mining Machine

Hauling Machine

Total

Underground Services
Cesign
Utilities 1lst
Utilities 2nd
Test Level uti
Safety
Waste Water
Ventilation
Conveyance lst
Conveyance 2nd
Capital Equip

Total

Access None

$2,315,000 0% $0
307000 0% $0
$3,000 0% $0
423000 0% $0
116000 0% S0
2218000 0% 50
$0

Size 12 X 14 FT.

5,000 $2,000 $10,0CC, 000
1415000 40% $5€6,C00
3136000 80% $2,5C¢&, 800

included above - 0

5057000 35% $1,76%, 850
1741000 30% $522,300
1209000 0% $0
1920000 45% $89%,300
1053000 70% $737,100
217000 50% $108,500
167000 0% $0
1514000 0% $0
2201000 0% $0
3768000 50% $1,884,000

$5,917,350

B-26



Testing Prcgram: Tate $10,300
Personnel Months

SNL L0 24 $2,400,CC0
LANL L0 24 $2,400,C00
USGS 10 24 $2,400,000
Install &Reeco ‘ 20 20 $2,400,000
Instr & supplies, IDS, Boreholes $12,000,000

Total 50 $21,600,000

Construction Cperations & Maintenance:

Maintenance 6113000 25% $1,528,230
Operatiocons 5306000 0% $1,891, 800

Zlectric zncluded above

Sanitation included above

Water included above
Capital Equip 2123000 0% $1,064,500
Total 54,184,350

Decommisioning: (initial) Original
excavation percent of
Cost
Design and Seal Develcrment 6898750 55% $3,7%94,3L3
Rackfill drifts 10000000 60% $6,000,C0C0
7111 and seal Shaiz 41 18000¢C0 20% £3€0,C230
F£11l and seal Shaft #2 0 20% S0
Remove Surface Facilitie 499000 0% sC
Site Restcration : 152880 0% S0
Capital Equip $3,000,000
Rate $9,000 Months

Management/Integration/QA 30 20 $5,400,0C00
Total ' $18,554, 313

Grand total $69,646,443

B-27
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Calicc Hills Stategy # 4
2Cst Zstimate

~.

summary
-MAY-1990
¢ Elements Total
S——” R
Cost
Jesign Cost, Mgt
and Integation, QA: Construction $5,120,850
Decommissioning $9,194, 313
Construction Cost:
Site Preparation $39,830
. Surface Facilities $400, 000
First Shaft $1,800,000
Second Shaft $0
Subsurface Excavation $10,000,000
Underground Services $2,263,400
Construction Operations $3,120,050
Construction Management $1,290,600
Capital Equipment $5,457, 300
Subtotal $24,371, 180
Testing Program ' $21,600,000
Cecommissioning $6,360,000
Capital Equipment $3,000,000
------------ $9,360,000
tingency 0
Grand Total Estimated Zost $69,646,443



27-APR-1990
“MAJOR ACTIVITIES

CESIGN, TITLE I, II

SITE PREPARATIONS

TIRST SHAFT CONST (ESF EXTENTION)
- SURFACE FACILITIES CONSTRUCTION
SECOND SHAFT CONSTRUCTION
UNDERGROUND EXCAVATION

CALICO HILLS TESTING

“ECOMMISSIONING

B-30

CALICO HILLS
STRATEGY # 4

START

01/01/94
05/01/94
08/20/94
09/01/94

03/01/95
06/01/95

02/01/97

FINISH
08/01/97

08/31/94
302/28/95
602/28/95

N/

12/30/95
10

05/30/97
24

12/30/98
20



DESCRIPTION:

South location, inside the site, 1 access, limited drifting,
“~—" integrated with ESF

COST ESTIMATE DETAIL:

ESF COST PERCENT OF AMOUNT
Design: Title I, IZI, & IIZ
(Initial) Mgt & Integration
QA $17,153,000 15% $2,572,950
Health & Safety
Construction Mgt : B 4302000 30% $1,290,600
Site Preparation ESF Cost percent of
Design 2261000 5% $113,050
Roads & pads 4286000 0% $0
Electric 1794000 1% $17,940
Water 2109000 13 $11,090
Communicaticns 304000 2% $e, 080
Sewage 157000 1% $1,570
Mobilization 63000 5% $3, 150
o . Capital Equip. 8333000 0% $0
Total $152,880
Surface Facilities: ESF Cost percent of
Design $3,300,000 3% $¢  "00
Adm. Bldg 4833000 1 s$il .00
Change Bldg. 2 5260, 200
Warehouse 1 $100, 200
Communications RBRldg. 0 $0O
Generator Bldg 553000 0% $0
Hoist house 241000 0% SO
Instrumentaticn Data Bldg - 0% S0
Shaft collar 246000 0% S0
Capital Equip. 940000 C% S0
Total $489, 000
Primary Shaft Extention of ESF Drill and blast
Design $2,315,000 0% $0
Mob/Demob ~ 307000 0% $0
Sink/line $3,000 600 $1,800,000
Hoist 423000 0% $0
Headframe 116000 0% $0
Capital Equirgp. 1908000 0% $0
Total 1,800,000

B-31



Secondary

Jndergrcund

-
i)

ACCess

Design
Mob/Demob
Sink and .
Yoist
Headframe
Capital Eg

Total

Zesian
Capital =Zg
wnlng Mach

e

ule.

Xione

£2,

S

L) .
LJ.A.M-

hine

Hauling Machine i

Total

nd Services

Design
Jtilities
Jtilities
Test Level
Safety
Waste Wate

st
Z2nd

Tie 4
-

r

Ventilaticn

Conveyance 1lst
Conveyance Znd

Capital Equip

Zotal

B-32

215,000
307000
$3,000
423000
116000

2218000

ize
5,000

o
oS
"J
n
(@]
O
(@]

85w
O
bt
QO
0 o

5057000
1741000
1209000
1990000
1053000

217000

167000
1514000
2201000
3768000

above

0% s0

0% $0

0% $0

0% $0

0% $0

0% $0

$0

12 X 14 FT.

$2,000 $10,000,C00
40% $56¢,C00
80% $2,508,80

$13,074,800

35% £1,769,9582
30% $522, 200
0% 50
45% $895,E£00
70% $§737,100
50% $108, 500
0% $0
0% S0
0% $0
50% $1,884,000



Total

J5:06:53 PM

Grand total

B-33

Testing Program Rate $£10,<00
Serscnnel Months
SNL 10 24
LANL 10 - 24
USGS 10 24
~ Install &Reeco 290 20
Instr & supplies, IDS, Borehole $
Total 50 S
Construction Operations & Maintenance:
Maintenance 6113000 25%
Operaticns 5306000 20%
Electric included above
Sanitation inciuded above
Water included above
Capital Equip 2129000 50%
Total
Decommisioning: (initial) Original
~ excavation percent of
Cost
Design and Seal Development 6898750 55%
Backfill drifts 10000000 60%
Fill and seal Shaft #1 1800000 20%
Fill and seal Shaft #2 0 20%
Remove Surface Facilitie 499000 %
Site Restoraticn 152880 0%
Capital Equip
Rate $9,000 Months
Management/Integration/QA 30 20

$

$

$2,400,C00
$2,400,00C0
$2,400,000
$2,400,C00
12,000,000

21,600,000

$1,528, 250

$1,£91,8¢0¢C

$3,794,313

$6,000C,000
$36C, 000
SO

$0

$0
$3,000,000

$5,400,000

18,554,313

69,646,443
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N

02-MAY-1990

Ccst Elements

INITIAL PHASE

- Design Cost, Mgt
and Integation,

Calico Hills Stategy % S
Ccst Estimate
Summary
QA: Construction
Decommissioning

Construction Cost:

Site Preparation

Surface

Facilities

First Shaft

Surface

Base Test Facilities

Subsurface Excavation
Underground Services
Construction Operations
Construction Management

Capital

Equipment

Subtotal

Testing Program - Underground

Surface BRased

Cecommissioning
Capital Equipment

Contingency

Total

Estimated Cost - Initial Program

B-35

$2,654,900
$1,500,200
$5,565,400
$2,010,300
$10,000,000
$4,215,300
$3,568,740
$1,720,800
$11,673,550

$10,370,253
$3,000,C00

Total
Cost

$10,165,050
59,194,313

$42,909,:90

$21,600,000
£15,400,300



il

XTZNDED

Cesign Cost, Mgt

and Integation, CA: Construction $6,979, 463
’ Jecommissioning $4,188,:37¢
Construction Cogt: eee—cs—aaoa--
Site Preparation
Surface Facilities
Second Shaft $1,861, 40C
Subsurface Excavation $24,000,000
Underground Services $2,587,900
Construction Operations $6,851,40¢C
Construction Management $2,107,980
Capital Equipment $2,194,200
Subtotal
Testing Program
Decommissioning $18,060,CCC
Capital Equipment b
Contingency
Total Estimated Ccst - Cptional Extended Drifting
Grand Tcotal- Initial Prcgram and Option

08:28:56 aM

B-36

- “
-y

-
~
~ b

€8,043
0
0

$39,603,580

$23,500,000



01-MAY-1990
MAJCR ACTIVITIES

DESIGN, TITLE I, II,
SURFACE

SURFACE BASED TESTING
(PROW PASS)

SITE PREP FOR SHAFT

-

- -

BASED TEST PREP

FIRST SHAFT CONSTRUCTION

SURFACE FACILITIES CONSTRUCTICN

UNDERGROUND EXCAVATION

CALICO HILLS TESTING
DECOMMISSIONING

DECISION POINT

PHASED OPTION - EXTENDED DRIFTING

DESIGN

SECOND SHAFT - ESF EX

UNDERGRCUND EXCAVATICN XNCRTEWARD

CALICC

HIZLS TESTING

CECCMMISSIONING

TENTICN

B-37

CALICO HILLS
STRATEGY # S

SCHEDULE
START FINISH
04/15/91 06/30/96
01/01/92 04/30/92
4
05/01/92 04/30/94
24
07/15/92 10/30/92
3.5 '
11/01/92 07/30/93
9
10/01/92 03/30/93
6
08/01/93 05/30/94
10
11/01/93 10/30/95
24
11/01/95 08/30/97
20
10/30/94
11/01/94
02/01/95 07/30/95
6
02/C1/95 01/15/97
23.5
11/01/95 20/30/98
36
11/01/98 10/30/01
36



CHARACTERIZING CALICC

STRATE

DESCRIPTION:

SE location, outside the si
no ESF Integration.

A second access would be in

CCST ESTIMATE DETAIL:

Total
Primary Shaft

Design
Mob/Demob
Sink/line
Hoist
Headframe
Capital Equip.

Total
B-3

T -~

Diwas

GY # 5

te, access,

iimited drifting,

Include surface base testing.
Phased option could be excersized with extended drifting.

tegrated with the ESF.

ESF COST PERCENT OF
Design: Title I, II, & III
Initial Mgt & Integration
QA $17,153,000 15%
Health & Safety
Design: Title I, II, & III
' Optional Mgt & Integration
QA 5145900 35%
Health & Safety
Construction Mgt 4302000 40%
Optional Const. Magt. 30114¢C0 70%
Site Prep - Initial ESF Cost percent of
Design 2261000 20%
Roads & pads 4286000 30%
Electric 1794000 50%
Water. 1109000 30%
Communications 304000 20%
Sewage 157000 30%
Mobilization 63000 50%
Capital Equip. 8333000~ 40%
Total
Surface Fac - Init:ial ESF percent of
Design $3,300,0600 28%
Adm. Eldg 4833000 Trailers 2
Change Bldg. 2
Warehouse 1
Communications Bldg. 1
Generator Bldg 553000 20%
Hoist house 241000 80%
Instrumentation Data Bldg
Shaft collar 246000 80%
Capital Equip. 940000 100%

Drill and blast

$2,315,000 40%
307000 60%
3000 1650
423000 80%
116000 80%
1908000 80%

8

AMOUNT

$2,572,950

$1,801,065

$1,720,800

£2,:07,980

$678, 300
$1,285,800
$897,000
$332,700
$60,800
$47,100
$31,500
$3,3233,200

$6,0666,400

$825,000
$200,000
$200,000
$300,000
$100,000
$110,600
$192,800
$200, 000
$196, 800
$940,000

$3,265,200

$926,000
$184,200
$4,950,000
$338,400
$92,800
$1,526,400

$8,017,800



{n

[
e8]

- - land .
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SBT Site Prep Crow Fass
Design
Roads & pads
Electric
Water
Communications
Sewage
Mobilizatzion
Capital Equip.

Total

SBT Surface Fac
Design

Adm. Bldg

ESF
$3,300,000

=ZSF Cost
2261000
4286000
1794000
1109000
304000
157000
63000
8333000

4833000

Communications Bldg.

of

percent
: 20%

percent of

3%
Trailers 2
]

-

Total
Surface BRased Testing Rate $§1C,200
rersonnel Months
Labs 20 12
REECO 10 10
Drilling Spt. 20000600 6
Instrum. % supplles
Total
Secondary Access Integrated with ESF
Opticnal Shaft: Rate
$3,000 per ft.
Desian $2,22.5,000 0%
Mcb/Demob 307000 20%
Sink and line above 600
Hoist 423000 J%
Headframe 116000 o
Capital Egquip. 2218000 0%
Total
Underground Drifting : Rate
Length in feet 5,000 $2,000
Size 12 X 14 FT,
Design 2415000 4C%
Capital Equip.
Mining Machine 2136000 g0%

Hauling Machine

Total
B-39

included above

452,200
$857,200
$€538,200
$221,800
$30,400
$31,400
$31,500
$416, 650

$2,879,350

$99,000
$200,000
$100,000

$399,000

$2,400,000
$1,000, 000
$6,000,000
$¢8,C0C, 000

$15,400,C00

$0

$61,400
$1,800,000
s0

s0

$0

$1,861,400

$10,000,000

$566,C0C0
$2,508,800
0

$13,074,800



Personnel

~pPticn IZor driIting inside zhe rlock 12
Length  in = =200
Desicn 24216000
Tctal
Underground Services
Design 3057000
Utilicies 1st 1741000
Utilizies 2nd 1209000
Test Level uti 13380000
Safety 1053000
Waste Water 217000 .
Ventilation 167000
Conveyance 1lst 1514000
Convevance 2nd 2201000
Capital Equip 3768000
Total
Crrtional Services
Cnderground Servi.ces
Deszzn £057C00
Utilities 1st 1741000
Test Level uti 2990000
Safetvy 2053000
Waste Water 217000
Ventilation 167000
Capital Equip 2768000
Total
Testing Program: rate $10, 000
(initial) Persoconnel
SNL 10
LANL 10
USGS i0
Install &Reeco 20
Instr & Supplies, IDS§,
Total S0
Opticnal Extended Testing
SNL 20
LANL 1
USGS 1
Install &Reeco 1
Instr & Supplies
TCTAL 45
Construction Operations & Maintenance:
Maintenance £113000
Operations £306000

. Zncludes

Elecztric
Sanitation
Water

Capital Equip
Prow Pass Fac.

included above

included above

included above
2129000

Tctal

B-40

2oreholes

[60]

-1 0o
OO OO OOO

A0 OO O A O OO O

LY O th -

months
24
24
24
20

3€
36
36
30

L) O
wr o
N0 o

(n
O
oe

$1,592,000
$737,100

$2,400,000
$2,400,000
$2,400,000
2,400,000
$12,000C,000

$22,600,000

$3,600,000
$3,600,000
$3,600,000
$2,700,000
$10,000,000

$23,500,000

$1,711, 640
$1,857,100

$4,633,240
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_rrional Cperaz.crns
and Maint
Maintenance £€113000
Operzzticns 2206000
Electr:ic included above
Sanizaticn inciuded above
Water included above
Capital Equip 2129000
Teotal
Deccmmisioning: (initilal) Original
excavation
Cost
Design and Seal Cevelopment 6898750
Initial
Backfill drifts 10000000
Fill and seal Shaft #1 4950000
Fill and seal Zhaft #2 1800000
Remove Sur Fac(Incl SBTF 2664200
gize Restor(Inc. SBT) 2245750
Zapital Equip
Rate 59,000
Management/Integration/QA 30
personnel
Tota_
Cpticnal drifting Cecom:
Backfill drifcs 24000000
Till/ seal Shaf:z #2 1800000
. Design and Seal Cevelopment $3,794,313
Management/Integration/QA 10
Total OPTION
Tctal-Initial
Tctazli- Cption
56 AM Grand Tctal

Oy Oy
leoNe
£ 8

Ot

0%

percent o
55%

60%
40%

0%
40%

. A~
10%

Months
20

70%
70%
25%

36

£

$3,794,313

S22,564,5¢68

$16,800C,C00
$1,260,00C
$948,578
$3,240,000
$22,248,578

$112,€63%9,008

£92,231,¢823



SALICC HILLS STRATEGY # 5§
COST ESTIMATE

' SUIMARY
02-MAY-1990.
Design Cost, Management
and Integration, QA Construction $2,279,200
Cecommissioning $460,C00
Construction Cost:
Site Preparation : $1,710,500
Site Facilities $§300, 000
Capital Equipment $416, 650
Construction Management $324,000
Operations and Maint $720,000
$3,471,150
Testing Program $18,020,000
Jecommissioning $1,229,630
Contingency ' 0

Total Zstimatred Cost $25,460,000

08:58:28 AaM
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CESIGN
SITE PREP
SURFACE FACILITIES

SURFACE BASED TESTING

DECOMMISSIONING

B-43

CALICO HILLS

STRATEGY 4
SCHEDULE

START

08/01/92
01/02/93
05/01/93
09/01/93

09/01/95

6

FINISH
12/30/93

06/30/93
6

10/30/83
6

08/30/85
24 :

06/30/96
10
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* CESCRIPTION:

Surface based testing at various locations including

drill holes from the ESF Main Test Level. Includes a site
~he Prow.

-

(=

Site Prep Crow Pass ESF Cost percent of
Design 2261000 20% $452,200
Roads & pads 4286000 20% $857, 200
Electric 1794000 30% $538, 200
Water 1109000 20% $221,800
Communications 304000 10% $30,400
Sewage 157000 20% $31,400
Mobilization 63000 50% $31,500
Capitai Equip. 8333000 5% $416, 650
Total $2,579,350
SBT 3Surface Fac LSY percent of
Design £3,22C,000 33 $99,000
Adm. Bldg 4833000 Trailers 2 $200,000
Communications R2ldg. i $100,000
Total $399,000
Rate
Surface Based Testing $10,000
Personnel Months
Labs 20 18 $3,600,000
REECO 18 14 $2,520,000
Drilling Spt. 2200000 - S $5,000,000
Excavation $900,000
Instrum. & supplies $6,000,000
Total 38 $18,020,000
Management and Integration, $9,000
QA 8 24 81,728,000
Construction Management 2 18 $324,000
Operations and Maintenance 4 20 $720,000
Original
Deccmmissioning Cest
Design $100,000
Plug Holes 2000000 20% $1,000,000
Site Restorati 2127150 10% $214,650
Remove Surface 300000 5% $15,000
Management & Integration, QA

4

[

0

Total Cption #6
B-44

$360,000

$1,6889,650
$25,460,0C0
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CALICO HILLS - COST AND SCHEDULE
GUIDANCE AND ASSUMPTIONS

LOWEST COST ALTERNATIVES - SHAFTS NOT RAMPS

SHORT PERIOD OF TIME TO COMPLETE THEREFORE

BEST ESTIMATES AVAILABLE

CONSISTENCY BETWEEN EACH STRATEGY IMPORTANT

ALL COST IN PRESENT VALUE AND NO CONTINGENCY ADDED

MOST CONSTRUCTION COST ESTIMATES BASED ON ESF COST

OTHER COST AND SCHEDULE VALUES:

A.

B.

5,000 ¥T. OF DRIFTING FOR LIMITED FACILITY
12,000 FT. CF DRIFTING FOR EXTENDED FACILIT
1,650 Ff. SHAFT DEPTH FOR NEW SHAFTS

600 FT. SHAFT CONNECTIONS TO ESF MTL

DRIFTING COST AT $2,000 PER FT., 18 FT. PER DAY
SHAFT SINKING AT $3,000 PER FT., 8 FT. PER DAY

TESTING TIME: 3 YRS FOR EXTENDED FACILITY
2 YRS FOR LIMITED FACILIT

TESTING COST HAVE LEAST BASIS SINCE ESF TESTING IS

DIFFERENT

DECOMMISSIONING COST ADDED WITH NO ESF EQUIVALENT

DECOM COST BASED ON A PERCENT OF CONSTRUCTION COST

CALICO HILLS STRATEGIES BEGIN AFTER 2 YEARS OF SURFACE

BASED TESTING 1/893
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INTEROFFICE MEMO

DATE: april 17, 1990
TO: Victor J. Rohrer, T-10 Ubﬁ -
FROM: Ernest L. Hardin, T-13 6

SUBJECT: Guidance for Cost/Schedule Estimation for Calico Hills
Characterization Strategies

Approximate incremental cost estimates for the Calico Hills characterization
strategies will be needed on £/1/90. The strategies are described in the
meeting summary for the 3/30,/90 task force meeting, and are further described
in the interim product for element 2.4 of the study (Compose Alternative
Characterization Strategies as described in the plan, (YMP,/90-3). This product
will receive review and concurrence of the task force during the meeting
scheduled for April 16, 17, and 18.

The strategies do not specify all of the major design details which you may
need. However, the choices for such design features are fairly straight-
forward. Where a strategy is indeterminate in this way, for example whether a
shaft or ramp is constructed for primary or secondary access to the Calico
Hills unit, assume the design choice that results in lowest cost.

For your information, an example of costing for a similar study may be found
in the briefing package for the ESF alternatives pilot study, however, less
detailed cost estimates are needed for the Calico Hills study. The following
optional guidance is provided for your use.

You may assume that the shaft for a single access, limited facility with no
ESF connection would be built in a cost-effective manner, with three stations,
to a total depth of no more than 1,650 feet. Surface facilities, utilities,
and road access would be needed for such a facility. You may assume that the
extent of drifting in such a facility would be 5,000 feet, representing

limited penetration along three or more headings. For testing costs
associated with a single-access, limited Calico Hillz facility, you mav :ssume
the fcllowing: (1) a preliminary dry-drilled corehnle from the surface
(similar to one of the multi-purpose bereholes) to sxplore rock conditiors;

(2) geologic mapping of all underground openinas by phetogrammetric means; (3)
sampling throughout the facility and in the muck-pile for matrix hydrolocic
tests, hydrochemistry tests, etc.; (4) perched water test; (5) a series cf
radial boreholes tests, involving 2,000 feet of drilling from the shaft; and
(6) hydrologic properties of faults. These tests would be conducted during
construction, in the manner of the construction phase ESF tests.

101 Conventon Center Drive. Suite <07 Las Vegas. Nevaoa 89109 (702) 295-1203

Other SAIC Offices. Aibuqueraue. Ann Arbor. Arington. Atiants. Boston. Chicago, Huntswiie. Ls Jola. (oS Angewss. Mclasn. Onanco. Santa 8arbars Sunnyvave. anc Tucson
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Victor J. Rohrer
ELH:sjt:M90-015
April 17, 1990
Page Two

For an operational facility with a second access (outside part of Strategy 1,
or second phase of Strategy 6), you may assume that the secondary access is a
raise bore, either (1) to the surface, or (2) to the ESF, depending on whether
there is an ESF connection. For Strategy 2, you may assume that the primary
access to the Calico Hills is an extension of a drill-blast shaft constructed
for the ESF, and that the secondary access is a 600-foot raise bore connected -
with the ESF (i.e., for both accesses the part between the surface and the ESF
main test level is covered under ESF cost). For all operational facilities
(Strategies 1, 2, and 5) you may assume that the extent of drifting totals
12,000 feet, and the construction phase tests identified in the previous
paragraph are carried out. 1In addition, you may assume that two major
hydrologic tests are conducted during a testing phase subsequent to the
construction phase, using the bulk permeability and infiltration tests in the
ESF as models.

For limited facilities that are connected with the ESF (i.e., second phase of
Strategy 1, and Strategies 3 and 4), you may assume that the access is a
drill-blast shaft that extends 600 feet downward from the MTL of the ESF, with
limited drifting and construction phase testing such as described above for
limited facilities with no ESF connection.

‘Only approximate estimates of incremental cost, beyond the cost of the ESF and |

the SCP-basis SBT program, are needed for the Calico Hills study. Relative
(not absolute) accuracy of cost estimates needed for comparing different
strategies, is on the order of 25%. Emphasize consistency of assumptions used
for the different strategies. Estimate all costs in terms of present value.
For simplicity, you may estimate only a few cost values, such as primary
access (both separate from and integrated with the ESF), limited development
and construction phase testing, secondary access (both separate from and
integrated with the ESF), and extended development and major tests. These
values can then be combined to develop estimates for the different strategies.
A similar approach may be taken for strategies which involve SBT in addition
to the SCP-basis SBT program (Strategies 4 and 5).

Schedule information will be difficult to develop at this time because of
uncertainty as to the ESF configuration and schedule. Therefore you may
consider schedule only in broad terms, and after cost estimates have been
developed. Make use of existing schedule data for the SCP-hasis ESF facility
construction and testing to the .extent practizabie. Detzailed scheduling is
not needed for this exercise, rather, the aprroximate duratien of constructieon
and testing phases would be adequate. You may assume that each Calicc Hills
strategy begins after 2 years of the SCP-basis surface-based testing program.
Assume that each strategy begins at the same time and runs concurrently with
the ESF, except those that depend on the ESF for primary access, which will be
delayed as the ESF is developed (you might use the Title I ESF design as a
basis for estimating this delay).
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Victor J. Rohrer
ELH:sjt:M90-015
April 17, 1990
Page Three

If you have questions on this assignment, please feel free to consult with
Errol Gardiner or any other task force member. Use the help of Bruce Schepens
to the extent practical, but please restrict strategy cost data from other
task force members until May lst. Let me know if you need additional
resources. Thanks for your contribution to this important study.
75

cc:
D. H. Alexander, HQ (RW-332) FORS
Scott Van Camp, HQ (RW~-221) FORS
Mike Lugo, Weston, Washington, D.C.
. Bjerstedt, YMP, Las Vegas, NV
. Dobson, YMP, Las Vegas, NV
. Dyer, YMP, Las Vegas, NV
. Dymmel, YMP, Las Vegas, NV
. Edwards, YMP, Las Vegas, NV
. Girdley, YMP, Las Vegas, NV

. Waters, YMP, Las Vegas, NV
Ellzabeth Browne, ADA, Menlo Park, CA
Hollis Call, ADA, Menlo Park, CA
Charles Voss, Golder Assoc., Redmond, WA
J. B. Robertson, Hydrogeologic Inc., Herndon, VA
B. M. Crowe, LANL, Las Vegas, NV
Bruce Schepens, REECo, Las Vegas, NV
David Wonderly, REECo, Las Vegas, NV
Scott Sinnock, SNL, Las Vegas, NV
Al Stevens, SNL, 6311, Albuquerque, NM
. Lewis, USGS, Denver, CO
. Andrews, SAIC, Las Vegas, NV, 517/T—29
. Barbour, SAIC, Golden, CO
Beall, SAIC, Las Vegas, NV, 517/T-36
Cottle, SAIC, Las Vegas, NV, 517,/T-14
Gardiner, SAIC, Las Vegas, NV, 517,T-39
Hardin, SAIC, Las Vegas, NV, 517,/T-13
Karnoski, SAIC, Las Vegas, NV, 517,/T-22
Lamonica, SAIC, Las Vegas, NV, 517,T-21
. Mattson, SAIC, Las Vegas, NV, 517,/T-13
Russell Paige, Harza, Las Vegas, NV, 517,/T-132
M. D. Voegele, SAIC, Las Vegas, NV, 517,T-04

WEDWOQUGOA
u POODOE
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CALICC HILLS STUDY
COST AND SCHEDULE INFORMATION
MISCELLANEOUS BACKUP
MAY 2, 1990

SOURCES OF DATA:

Samples

Surface

Bruce Schepens, REECO
John Peck, SAIC

Jim Taylor, SAIC

Ivan Cottle, SAIC

Bob Graham, SAIC
Kathleen Bujard, LANL
Bob Craig, USGS
Derrick Wagg, SAIC

of Testing Cost:

Underground Mapping $2 Million
Perched Water $.98 Million
USGS Activities $3.6 Million’
Diffusion Test $2 Million

About 35 People would be involved during the Program

Based Testing:

Deepen Multi-purpose Boreholes $1 M
Drill 3 Angle boreholes from surface

Drill 2 dry angle from MTL (ESF) to Ghost Dance
Fault $2 M

Excavate a small Fault $ .4M
Shallow adit 200 ft. Deep for Hydrologic
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{Thousanas
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RN

ZXPLCRATCRY SHAFT FAC

of FY °390 lotiars,

7Y SUDGET SUPPORT CATA
{Totat Project Costs)
rear ot Expengiture Coliars wnere roted Cy *

Stoway.:

icreagsneet:
Project: NNWS!

Design
Title |
Architect-Engineer
QJther

Title I
Architect-Engineer
Other

Title (11
Architect-Engineer M&1

Architect-Engineer Design
Sther |
Sryor Years Summary |

Subtotal w/o Contingency
Contingency

Design Subtotal
Escailation

Jesign Total *

AT

onstruction

Management
Support Contractor
Architect-Engineer
Construction Manager
2ther

Cther (specify)

(NTS ALLOCATION]

Zspital Ecuipment
Subtotat w/0 Contingency
: ‘ngency - Capitat Equipment
centingency - Other Construct.
Construction Subtotal

lsnstruction Totat *
3A -
SA -

lapital Equipment *
Zther Construction *

.-
<ol

<

M & | Subtotal

~

Zontingency
Jnescatated Subtotal
£scatation

|
|
l
i
|
i
|
|
|
Zscaiation |
i
1
|
i

M & [ Total * !
Zapital Egquioment * ]
Jesign & Construction * !

|

;o lintingency 1nCiluces speclat
1

2.
3

xxxxxxxxuxxxxxxxxxxxlxxxxxxxx|xxxxxxxx:xxxxxxxx:xxxxxxxx|xxxxxxxx|xxxxxxxx1xxxxxxxx|xxxxxxxxxx.
-------- R L R B B L Rl R R P ERY RRRERS PR
XXXXXXXXIXXXXXXXXXXXIXXXXXXXX|XXXXXXXX|XXXXXXXXIXXXXXXXX|XXXXXXXXIXXXXXXXXIXXXXXXIXIXXXXXXXXXX.
X00N0OOC XXX | XXX | XXXKXXXX | XOOKXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXXXX |

JOOOXXAXN ] XXXXXXXXXXK | XXKXAKXXX | XXXXXXXX

$0 | $940 | 30 | $0
$0 | $0 | $0 30
$0 | 30 | $0 $0
$0 | $0 | $0 | $0

OCXCXXXC ) XXXNXRXK | XXXXXXKX | XXXHHOOCT XX ] XXXXXXXHX |

XXXXXXXX DOOOOOGXXX [ XXXAXXXK | XXXXCXK | XHXXXXKK PO | XXXXXCLK ) XXXXXOOCTXHXAXXK K XXXXKHAXXX !

$0 | $0 | $1,545 | $1,486

$0 | s0 | $0 | 30

S0 | $0 | $0 | $0
XXOCXXXX OO | XXXXXXXX | XXXXXXXX
S0 | $0 | $1S1 | 3599

$0 | $G | $453 | $1,796

30 | $0 $3 | s0
$1,269 1 $0 ¢ 30 | s0
$0 | $0 | $0 | $0

$0 | $0 | 0 | $0

$0 | $0 | $Q | $0
$1,249 | $940 | $2,149 | $3,881
30 | 30 | 50 | s0
$1,249 | $940 | $2,149 | 33,881
! | $0 | $0

$1,249 | $960 | $2,149 | 33,881
$1,249 | $940 | $1,839 | $4,542

0 | 50 | $0 | $0 | $0 | $940
$0 | $0 | 0 | 30 | 0 | 50 -
$0 $0 | $0 | $0 | $0 | $0 :
$0 $0 | $0 | $Q | $0 | S0 -
$0 | 30 | $0 | 30 | sa | 33,23
$0 | $0 | S0 | $0 | 50 | $3
$0 | $0 | $0 | $0 | $0 | 30
YOO IO | XXXXOOCKX | XXX | XXXNXXXX | XXXXXXXLHN
$1,810 |  $424 | $0 | 0 | $O | $2,986 .
$5,629 1 81,271 ! $0 | $0 | SO | 38,949
$0 | $0 | G | $0 | 59 | 52
0 | 50 | 9 | $9 | SO 1 31,245
$0 | 50 | SO | $9 1 $0 | $0
0 | 50 | $0 | 30 | $0 | 33
$0 | $0 | 50 | 30 | 30 | $0
$7,239 | $1,695 | $0 | $0 | $0 1 $17,153
$0 | 0 | $0 ! 0 | $0 | 30
$7,239 | $1,695 | 50 | $0 | SO | $17,:53
8362 | $178 | $0 | $0 | $0 | $540
$7,601 | $1,873 | $0 | $9 | SO | 317,493
$7,607 | $1,855 | 0 | 50 30 1 318,032

1
XXXXXXCOCTXXXXXXXXHXN | XXXXXXOCE XXX | XAXXKXKK [ AXXXHXKX | XXX OO XXX XXX XXX XX
XXXXOOOCEXXXXXXKXKAXK | XXXXXXOCEXXXKHCOK | XXX KX IO | %X XXX AXXXXXCXXXXXXX XXX K |

50 | $0 | $0 | 14] $0 | 30 | $0 | $0 83 | 2

$0 | $0 | $0 | $0 | S0 | $C | $0 | $0 | 30 ! 39

$0 | $O | S370 1 $1,731 | $1,756 | 8445 | $0 | 50 30 1 $4,3C2

$0 | $0 | $0 ! $0 | $0 | $¢ | O | 890 3 22

XOOOOOCE XXX HOOEXXXCTXXXXXXHOC | XXX | XXXXO ] XXX XXX XXX T xxxxxxxxlxxxxxxxxxx

$Q | 30 | $0 | $0 | $0 | G | $0 | $0 | $0 ! 3C

$Q | $0 | $0 | $0 | $0 | $0 | $0 | $0 $0 ! 32

$0 | $0 | $0 | $0 | $0 | $3 | $Q0 i $3 $J 32

30 | $0 | (370 | $1,73% | $1,75&6 | $445 | SO | s0 83 ' t. 3l

s | $0 | 30 | $0 | $0 | s0 | €3 | SO 33 ! B

$0 | $0 | $0 | $0 | $0 | $0 | $0 | $C 30 ¢ e

$0 | $0 | $370 | $1,731 | 81,736 | $4L45 | $0 | $0 | $0 ! 34,302

$0 | $0 | $0 | 30 | $88 | 47 ! $0 | 80 | 30 3138

$3 | $O | $370 1 $1,731 | $1,844 | 8452 | 30 | $3 30 . L ,.3T

30 | $0 | $0 | $0 | $0 | $0 | 30 | 50 ! 80 9]

$3 | $0 | $317 © $2,026 | $1,845 | ! I ! T4
........ i eeessccsccalossacccaicoecnaoees|joassnssnal ’ .
$1,249 | $940 | $2,519 | 35,812 | 38,995 | ! !
$0 | $0 | $0 | Q@ | $0 | ! |
$1,249 | $940 | $2,5'9 | $5,612 | $8,995 | | !
s0 | $0 | 30 | 0 | $450 | [ I
Izsss=zs=ssssisss=csszizssszss=iz=s=ss=2 1 |
$1,245 | $940 | $2,519 ! $5,612 | $9,445 | | |
30 | $0 ! $0 i $0 | $0 | ! !
$1,249 | $940 i $2,156 | $6,568 | $9,453 | f i
TS S RS SSZ iSRS ECSIsSCoEss iSRS aETSs!sssSsS==s=ssims=s==== ] i

3CCDe cnange 3..CwanCes as TZiiCws:
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ZXPLCRATORY SHAFT FACILITY 3UDGET SUPPORT DATA
{Total Project Cssts)
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(Thousanas cf ©Y *990 Cottars, ear ot Sxpenditure Joilars where noteg oy *) ioreaosneet: ['-WAY-33
: droject: WNWS!
“~—" ZXPLCRATORY SHAFT FACILITY [ACtuai Expenditures ! “iscal Year 80
TR Subtotal
W8S ELEMENT {Prior = ! sv88 » ' 1989 ] 1990 If991 1 1992 1 1993 996 1 995
SIS==EIIITTITITzz==sIs=IsTI==RT= |====z=== tzz== ! =9 z|xT2IITH= ) =zs=3=3= =|ss==z====z(=3TT=STsi=s=sSsSsssSsss
5.1. Management ana [ntegration IXXXXXXXXIXXXXXXXXXXXiXXXXXXXK|XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXXX.
---------------------------------- il R e T e R Y EETRTEET (U P
NOM-TEC XXXXXXXXIXXXXXXXXXXXIXXXXXXXXIXXXXXXXX|XXXXX!XX]XXXXXKXXlXXXXXXXXIXXXXXXXXI!XXXXXXXIXXXX!XXXXX[
Sesign XXXXXXXXIXXXXXXXXXXX|XXXXXXXXIXXXXXXXX‘XXXXXXXX'XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXXXI
Conceptual Design XXOOOEK | XXXXXXXXKXK | XXXXXXXK | XXXXXXHK | XXXHOOOCK | XHXXXXNKFXXXXXXXK X0 XXXKXXKK ] XXXXXXXX XK |
Architect-Engineer $1,168 | $0 | $0 | $0 | $0 $0 | $0 | $0 | $O | $1,168 :
Cther $0 | $0 | $0 | $0 | $0 $0 | $0 | $0 | $0 | sO |
30 | $0 | $0 | $0 | 30 $0 | $0 | $0 | $0 | $0 !
$0 | $0 | $0 | $0 | $0 $0 | $0 | $0 | $0 | $0 !
Cther JOCEOOCCK ] XXX XK EXXXOOOOC ] XXX T XOOCKXIC | XXX XXX | XXX XXX T XXXXXXXXKX !
Architect-Eng, Title [I! $0 | s0 | $0 | $0 | $O | $3,812 | $4,301 | $1,121 |  $953 | 10,187 -
Lap Mgr. $0 | $0 | $0 | $0 | $0 $0 | $0 | $0 | $0 | $0
Prior Years Testing $19,321 | $8,019 | s0 | $0 | $0 $0 | $0 | 30 | $0 | 827,340 -
0 | $0 | $0 | $0 | 0 $0 | SO | $0 | $0 | $Q -
Subtotal w/o Contingency $20,489 | $8,019 | $0 | $0 | SO | $3,812 | $4,301 | $1,121 | $9S3 | $38,695 °
lontingency $0 | 30 | $0 | $0 | $0 | $0 | $0 | $C | $0 ! 0 .
Cesign Subtotal 820,489 | $8,019 | $0 | $0 | SO | $3,812 | 84,301 | $1,%21 ! $953 | $38,4%5
Iscatation SO | $0 | $0 | $0 | SO | SA00 | $718 | sc&6 | $297 ! $1,682
Sesign Total * 820,489 | $8,019 | $0 | $0 | $O | $4,212 | $5,019 | $1,387 | $1,250 | $40,377
3A " |$20,489 | $8,019 | $C | $0 | $O0 | 34,173 | $4,830 | $1,382 | 31,250 | 340,143
---------------------------------- R R R e R e B e B L TN
Coerstions {000 XXGOEXK | XXXXXXXX | XXX T XXXXXXXX OG0 XXXXAXAX TOOXXXXK | XOOHXXH T XXXXXAXXX |
Management PXXOOOCO0TXOOOCOXXXY | XXXXXXXX | XXXXOOCC XXX FXXXXXXXK XXX OO | XXXEXXX | XXX XXX |
Support Contractor | 3998 | $1,804 | $2,499 | $3,440 | $4,000 | 34,000 | 32,700 | $1,50 | $1,660 | $22,721
Architect-€Engineer | 81,377 | $2,092 | $3,032 | $3,675 | $2,660 | 83,736 | $3,412 | $1,452 | $1,180 | $22,596 1
lonstruction Manager | 3283 | $509 | $752 | $0 | $O | $1,336 | $1,810 | $1,294 ( $1,326 ¢ $7,308 °
.ap Mgr. | $1,519 ! $765 | $1,766 | $2,049 | $1,195 | $1,097 | $1,103 | $979 | 3689 | 310,862
QA DXO0CO00C XK XX | XXXXXNOCEOOXOCKX | XXXXXHXCTXXXXEXXX | XOOCOC T XAXXXXXX T XXXXXXXKXX |
Support Contractor st 3175 | $290 |  $360 | 8360 | 8360 | 3340 | 3360 3360 i 82,736 !
— Architect-Engineer | $384 | $697 | $310 | 8345 | $330 | 8317 1 $342 | $301 | $296 83,324
lonstruction Manager ! $0 | $11 | $46 | $229 | $298 | $298 | $298 | £195 ! $185 | 31,450 ¢
.abs | s232 $91 | 30 | $0 | S0 | $0 | $0 | $0 | $0 3323
Health & Safety [XXXXXXXXIXXXXXXXXXXXIXXXXXXXXIXXXXXXXX|XXXXXXXX|XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXXX‘
Supoort Ccontractor i $0 i $0 | $0 | $0 | $0 | $0 30 $0 ¢ 83 30
Arcnhitect-Engineer ! $0 | $13 | 227 | $187 | $131 | $123 | $337 ¢ si15 3112+ $1,045
Construction Manager ! 30 | $0 | $63 | $63 | $63 | $63 | $63 | $63 | $43 | 3221
Laps $0 | $0 | $0 | $0 | $0 | $Q | $0 | $0 i $J 30
Cther (spectity) XXXXHXXX | OOOCOCEXXN | XXXXXXKK | XX XXX | XK T XXXKXXXCT OO XXXXXXXX X XXAXXXXXX |
INTS ALLOCATICNK] 1 $0 | $0 | $0 | $0 | $0 | $3 | 30 | $3 | 30 30
Srior Years Summary i $8,469 | s0 | $0 | $0 | $0 | $0 ! 33 | $3 ! 30 - 58,469
Sther Agencies ] 30 | $22 | 3296 | 3296 | $0 | 30 | $0 | 50 | 30 | $614
Capitat Equipment | $4,405 | $0 | suss | $116 | $0 | $32 | $0 | 0 | 0 | $4,997
Subtotal w/o Contingency {$17,280 | $6,179 | $9,705 [$10,760 | $9,017 |$11,342 '$10,225 ! 6,359 1+ $5,819 i 386,724 .
lsntirgency - lapital Equipmentt $0 | $0 | $0 | $0 | s0 | $0 | 50 | 50 | $0 ! $G
Zsntingency - Other Operations | $Q | $G | $0 | $0 | 30 | $0 | $C | $O | $C $Q
Coerations Subtotal 1817, 250 | $6,179 | $9,705 1810,760 | $9,017 1811,362 1$10,225 ! 36,359 | $5,819 ' $84,7C6
Zscalation i | $0 | $3 | 30 | $451 | $1,193 | 37,708 | $1,S07 ! 81,216 36,6746
Zoerations Totat * |17, 250 | 6,179 | $9,7C5 {810,760 | $9,4468 [$12,555 (811,933 | $7,8%6 | $7,635 | $93,380
5A - lapital Equioment ¥ | $4,405 | $0 | $L44 | $116 | 30 | $35 | $0 | $0 | $3 | 35,000
3A - Cther Operations * |$12,875 | $6,179 | $7,927 1$12,558 | $9,476 {$12,403 [$11,482 | $7,840 | $7,435 | $88,27%
--------------------------- !--------:----‘~-----!-----~-~ EEELR LA R R AR R R AL LR R
NON-TEC M & | Subtotal $37,769 | $14,198 ! $9,70S 1$10,760 | $9,017 !S1S,17L 1$16,526 | $7,.80 | $6,77C ' $125,40%
lsatingency ! $3 $0 | 33 | $0 | $0 | $O | $3 ! 33 | $3 30
.rescatateg Suctetal .537 TE9 I $14,198 | $9,705 1$10,760 | $9,017 1$15,174 814,526 | $7,.80 | 6,77 $125,<0% ¢
Zscatatien ' ! | | %651 | $1,593 | $2,426 i 1,773 | $2,°'3 $8,356
Bt 2+ it 3+ 3+ 3 2 3 4 F 5 5+ 5 5+ W] t 1 I A 3 2 P R AR 43 L A+ -+ BT - P P S A B+ P 5 0 £
NCN-TEZ M & | Total * . ! } | 39,6468 816,767 816,552 $9,253 | 88,885 $133,757
3A - Japital Ecurpment * P84 8305 ! $0 | 'Qé | $116 | $0 | $35 | $Q0 ! $0 | $0 ! $5,0C0
S5A - Cesign & Cperations v 833,364 1 $14.198 | $7,927 '$12,458 | $9.476 (814,576 816,312  $9.222 ! $8,885 | $128,418
::::::::::::::::::::::::::::::::::l::::::::x:::::::::::|::::::::l::::::::l::::::::[::::::::x:::::::::::::::::|=====:::;::::::::::
1 Lontingency 1ncludes specilal scope change aliowances as follows:
. Prisr Years “estirg Equioment = ««0S
— )
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SXPLORATORY SHAFT FACILITY BUDGET SUPPORT CATA
‘Total Project Casts)
(Thousands of FY 990 Joilars, vYear of Expengiture Dollars wnere noted by *) Spreadasheet: C'-MAr-3iy
Sroject: NNwS|

-
IXPLORATORY SHAFT FACILITY {Actuat Expenditures | fiscal vear 80
""""""""""""" S e eseesescscscectccacsesecscessescsossestecocoronoceenennean i SUBTOTAL
WBS ELEMENT Prior * ¢ FYBB T | 1989 | 1990 | 1991 ! 1992 | 1993 | 1994 | 1995 &
cosme= Cemsrssrs=srsszssssssss==snee|ggssss== j2sssses=== x}z== 12== == je= ez |====s=== |===:====l::::::::l::::::::::l
5.2. Site Preparation |XXXXXXXXIXXXXXXXXXXX[XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXlXXXXXXXXXXI
---------------------------------------- R e R R R e R R R el R R LR EEE LR RN
Jesign XXXXXXXXlXXXXXXXXXXXIXXXXXXXX'XXXXXXXXlXXXXXXXX!XXXXXX!X|XXXXXXXXIXXXXXXXXIXXXXXXXX|XXXXXXXXXXI
Titie | $0 | $668 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $468 |
Title I $364 | $O | 81,161 | 421 | $0 | $0 | $0 | $0 | $O | 51,926 |
$0 | $0 | $0 | $0 | $0 | $0 | 30 | $0 | $0 | $0 |
Subtotal w/o Contingency $364 | $L68 | 31,161 | s421 | $0 | $0 | $0 | $0 | $0 | 82,394 |
Contingency $0 | $0 | $0 $0 $0 | S0 | $0 | 30 | $0 | $0 |
Jesign Subtotat $364 | $4668 | 81,141 x $421 ‘ $0 | $0 | $0 | $0 | $0 | 82,394 %
Escalation $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | 50 |
Design Total * $364 | $468 | $1,161 | $421 | $0 | s0 | $0 | $0 | 0 | 82,394
3A * $364 | $468 |  $952 | s477 | $0 | $0 | $0 | $0 | $0 | $2,260
-------------------------------- R SRt Rl B LR Rl Rl RSt bbbt il RS E bl EEEEEEE L
Congtruction XXOXO00OCEXXXXXXXXLXX [ XXXXKXIOC | XK XXCXXKNCFXXXKAOO0E | IOOOCEXKN | OXOCXXXXX | XXXXXXXX | XXXXXXNXKX |
Mob/Demod | $0 | $0 | 3463 | $0 | $0 | $0 | $0 | $0 | $0 | $63 |
Rosds & Pacs | $0 | SO | 33,568 | s718 | $0 | $0 | $0 | $0 | S0 | 4,286 |
Power System i $0 | $0 | $0 | $1,794 | $0 | $0 | $0 | $0 | 30 | $1,794 |
water Systems | $0 | $0 | $0 | $1,109 | $0 | $0 | $0 | $0 | $0 1 31,109 ¢
Communication System ! $0 | $0 | $0 | $304 | $0 | $0 | $0 | $0 | $0 | $304 |
Sewsge Systems i $0 | $0 $0 | 8157 | $0 | $O | $0 | $0 | s0 | $157 |
| $0 | $0 $0 | $0 | $0 | $0 | $0 | 30 | $0 | $0 |
Cther (specify) FXAOOOCEKOOEEXXXX | XXXXXXXK XXX EXXXXXXAX §XXXXXHXX T XXXCXAXXXOCOOXX | XXXXXXXX ] XXXXXKXKXX |
(MTS ALLOCATICN) | $0 | $0 | $0 | s0 | $0 | $0 | S0 | 30 | $0 | $0
°rior Years Summesry | $1,973 | 30 $0 | $0 | $0 | $0 | $0 | $0 | $0 | . $1,973
Capital Equipment | $0 | $0 $0 | $6,946 | $0 | $0 | $O | $0 | $0 | 36,966 |
Sibtotal w/o Contingency | $1,973 | $0 | $3,631 |$11,028 | $0 | $0 | $0 | $0 | $0 | $16,432 !
tingency - Capital Equipment | $Q | $0 $0 | $1,390 | 30 | $0 | $0 | $0 | $0 | $1,350
tingency - Other Construct. | $0 | $0 $574 | $783 | $0 | $0 | $0 | $0 | $Q | $1,357
struction Subtotal | $1,973 | $0 | $4,205 |$13,201 | $0 | $0 | $0 | $0 | 30 1 519,37? :
~_.calation $0 | $0 $0 $0 | s0 | $0 | $0 | 30 | $0 | . S0 |
Construction Total * $1,973 | $0 | $4,205 [$13,200 | $0 | $0 | $0 | $0 | $O | $19,379 i
3A - Capital Equipment * i $0 | $0 | $0 | $8,333 | $0 | $0 | $0 | $0 | $0 | 88,333
3A - Other Construction * | $1,973" " $0 | $3,509 | $5,517 | $0 | $0 | $0 | $0 | $0 | $10,399 !
................................. T T D B B e R EREEREPEE
Site Preparation Subtotal $2,337 $L68 | $4,772 |$11,449 | $0 | $0 | $0 | $0 | $0 | $'9,22%
Zantingency $0 | $0 | $574 | $2,173 | $0 ! $0 | $0 | $a | $0 | 82,747
Jnescatated Subtotal $2,337 ¢ $468 | $5,346 813,622 | $0 | $0 | SO ! $Q | 0} s2v,7TC
Iscatation ! $0 | $0 | $0 | $0 | $0 | $0 | $0 ! $Q | $0 | $3
IS S2ZSSE2SSSSITSSIIITTISSSIZ | SSTESTISSIsSSSSIEII=z (=== T E e R R R L L
SiTE PREPARATION TOTAL * $2,337 $L&B | 35,346 (813,622 | S0 | $0 | $0 ! s | $0 § 321,772
8A - Capital Equipment * $0 | $0 | $0 | $3,333 | $0 | $0 | $0 | 30 | $0 1 8,313
3A - Design & Construction * $2,337 | $468 | 34,461 | 35,994 | $0 | $0 | $Q | $0 ! $0 | $13,2s2
S+t 23 2 22 2 2 2 S+ 2 2 1 2 P 2 1 ::::::::l:::::::::::I::::::::I:::::::: ::::::::l::::::::i::::::::!:::::::::::::::::(:::::::::::
vote: Cantingency 1ncludes Spectal scope cnange atlowances as fotlows:
1
2.
3.

B-52
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SXPLORATORY SHAFT FACILITY BUDGET SUPPORT DATA
{Total Preject Costs)
(Thousanas of FY 1990 Dollars, 'ear of Expenditure Doliars wnere notegd dy *) Spreaasneet: t-May-2%
Sroject: NNwSH

lonstruction Total *

8A - Capital Egquipment *
SA - Zther Construction * '
Surtace facilities Subtotal
lsntingency

Jnescalstea Subtotal
Escalation

SURFACE FACILITIES TOTAL *
5A - Capital Egquipment *
34 - Zesign & Construction *

SXPLORATORY SHAFT FACILITY jActual Expenaitures | FiscalL Year 80
----------------------------------------------------------------------------------- | Subtatat
W8S ELEMENT [Prior * | FYS8 * | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 |
z===z= = ---g ---‘ ----- l ‘ i |z===z=2==z= i-----:::l::::::::'::::::::I::::::::::.
5.3. Surface Facilities XXX | XXXXXXAXXXK | XXAXXXHN FXXXXXXXX IO | XX XXXXXXXX [ XXXXXXKX | XXXXXXLK | XXAXXXXXXX |
------------------------------------------ R el Rt R R R R L R L L E
Jesign XXX | XXXAXXAXXXX | XXX § XXXXXXKX | XXXXXXXX XXXXXX!XIXXXXXXXXIXXXXXXXX'XXXXXXXX|XXXXXXXX!Kl
Title | $0 | $317 | $0 $0 $0 $0 | $0 | 30 | $317
S Title {1 $434 $0 $1,235 $1,298 $0 $0 $0 | $0 | $0 | $2,967
30 $0 $0 $0 $0 $0 | $0 | $0 | $0 | $0 !
subtotal w/o Contingency $434 $317 | $1,235 | $1,298 $0 $0 | $0 | $0 | $0 | $3,284 ¢
Contingency $0 $0 $0 $0 $0 $0 ¢ $Q | $0 | $C | $0 |
Design Subtotal $434 $317 | $1,235 | $1,298 $0 $0 | $0 | $0 | $0 | 33,284
Escatation $0 $0 $0 $0 $0 $0 | $0 | $0 | 30 | 30
Design Total * $434 $317 | $1,235 | 81,298 30 $0 | $0 | $0 | $0 | 83,286
BA * $434 $317 | $1,235 | 81,314 $0 $0 | $0 | $0 | $0 | $3,300 |
------------------------------------------------------------------------------------- AR R R R i ERREEET
lonstruction FXXXXXXXX | XXXXXXXHO | XXXOOCK|HOEXXAC ] XXXXXXXX | XXXXXKHC] XXXXXHXX | XHXXXXXKK | XXX XXXKX | XXXAXXXXXX |
Surface DatasComm 8lag. | $0 $0 | $0 | 35161 |  $403 | $0 | $0 | $0 | $0 | 3566 !
Trailers [ $0 $0 s0 | s0 | $0 $0 | $0 | $0 | s | s ¢
vechanicat Shoo i $0 | $0 S0 | $164 | $0 $0 | $0 ! $G | $0 | $14é
warenouse ; s0 | 30 $0 | $105 | $0 $0 | 30 | s0 | $0 | 3108 ¢
Change Kouse i $Q | 30 $0 $415 $0 $0 | $0 | $0 | $0 | 8415
. Generator 8ldg $0 $0 $0 $553 $0 $0 | $0 | 30 | $0 | $553 |
Subsurface Data 8ldg $0 $0 $0 $0 $40 $128 | $0 | $0 | $0 | $168 !
Hoist House $Q $0 $0 $241 $9 $0 | $0 | $0 | $0 | 3241 !
ES-1 Cotlar $0 $0 $64 $182 | $0 $0 | $0 | $0 | $0 | $246
£5-2 Collar $0 $0 $64 $182 | $3 $0 | $0 | $0 | $0 | $246
Other (specify) XXXOOOOCXXXXXXXXXXK | XXXXXXK ] XAXXXXXX | XXXAX XXX XXXXXXXXIXXXXXXXXlXXXXXXXXIXXXXXXXXIXXXXXXXXXXI
'NTS ALLOCATION] $0 $0 $0 30 {0} $0 | $0 | $0 | $0 | s0
entel Comm. Building $0 $0 $0 $94 $0 $0 | $0 | $0 | $0 | $54
rior Years Summary $1,475 $0 $0 30 $0 $0 | ° 80| $0 ! $0 | 81,475 ¢
.apital Equipment $1,0645 $0 $0 | $0 | $0 | $0 | 81,3985
“~—sGbtotal w/o Contingency $2,520 $0 $128 | $3,0%7 $443 $128 | $0 | $0 | $0 |  $6,236 |
Contingency - Capital Eauipment $0 $0 $134 $0 $0 | $0 | $0 | 30 | 334
Contingency - Other Construct. $0 $0 $26 $415 $38 $26 | $q | s0 | $0 | 3555
Zonstruction Subtotal I J ! |
Zscatation i i : |
I ! !
| I |
i ! !
i !
I |
| |
[ !
| |
| t
| !
| !
I |
' '

v
o

|
!
f
|
!
|
|
|
!
!
!
|
$940 $0 | $0
l
l
l
|
I
l
|
|
|
I
|
l
[
I
!

note: Contingency incluces spectal scope change allowances as follows:
1.
2.
3.

B-53
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(Thousanas of FY 1990 Dollars, vear ot Expenaiture 0oliars wnere moted ov *)

EXPLORATORY SHAFT FACILITY SUDGET SUPPORT CATA

‘Total Project Costs)

j=== |

‘Note: Contingency 1ncludes soecxak‘scooe change a\louanées as follows:
Aoged Contingency 2,0C0 (813,736,51)

1.
2.
3.

B-54

Spreaasheet:

21 -MAY-23

Sroject: NNWS|

" ZXPLORATORY SHAFT FACILITY ;Actual Expenaitures | fiscal vear 80 i
R i e LR T | Subtotal
W8S ELEMENT [Prior * | FYBB * | 1989 | 1990 | 1991 | 1992 | 993 | 994 | 1995 |
=sz==== = ==== ? i = ==as = i= | ! |2=======t=z==z====izs33===s|=s=z====:=z=
. &.e. First Shaft ]XXXXXXXX|XXXXXXXXXXXIXXXXXXXXIXXXXXXX!IXXXXXXXX|XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXX!XXXIXXXXXXXX!X:
----------------------------------- R R L R ool el NORRn] E At S rl SRy
395‘9n‘ XXXXXXKX | XXXAXXXAXXX | XXXKOOCK | XXXXKLXX | XXIOXXXX | XXXAXXXX XXXXXXKX [ XXXXXXXX | XXXKNHOC | XXXXXXKXXX |
Title | 30 $336 $0 30 $0 $0 30 $0 | " %0 | $336 -
. Titte 11 37 $0 $739 | $1,077 $0 $0 $0 $0 | $0 | 82,187
. $0 ] $0 $0 $0 $0 $0 | $0 | $0 | . %0 ¢
{ Subtotat w/o Contingency $371 $336 $739 | $1,077 $0 $0 S0 | 30 | $0 | 2,523
| Contingency 30 $0 $0 $0 $0 $0 $0 | $0 | $0 | $0 |
i Design Subtotal 371 3336 $739 | $1,077 $0 $Q $0 | $0 | $0 | $2,523 .
! Escatation $0 $0 $0 $0 $0 30 $0 | 30 | $0 | $0
i Design Total * $371 $338 $739 | $1,077 $0 $0 $0 | $0 | $0 | $2,523
I BA * $371 $336 $739 $1,111 $0 .30 $0 | $0 | $0 | $2,557
R R R R s R R LT RS il R el R R R R R R R L EEEEEE R [REERERES IRREEEEEE fomecmeaens
! Construction OXXXXXXX FX0O0OOO0OE0C | XXX ] XA XXX | XXXXXXXK | XK XXXXXXXKH | XXHHXAKX | XXXXXXXKXK ¢
© Mob/Demob $0 | $0 | $0 | $586 | $0 | 8555 | $0 | $0 | $0 | $1, 141
Sink & Line Shaft $0 | $0 | $O | $1,447 ! $1,310 | $803 | $0 | $0 | $0 | $3,560
=oi1sts & Founaations i Q0 | $0 | $0 | $373 | $0 | $0 | sC | $0 | $J ! 3373
tesatrames & Supoorts i $0 | $0 | $0 | $75 | $Q | 30 | 0 | $0 | $0 | $75
instl Sinking/Devetopmnt Eaquip 30 | $0 | $0 | $243 | $0 | 8353 | $0 | $0 | $0 | $596 .
i Other (specify) YOO | XXOOOE | XXCXXAXX T XXXXXKXNTXXXXXXAX | XXXXXXXX | XXX XXXXXXK | XXXHOXHK | XXXXXKXXXX
{ (NTS ALLOCATION] $0 | $0 | $q | 30 | $0 | $0 | $0 | $0 | $C | $0 |
’ | $0 | $0 | $0 ! $0 | $Q | $0 | $0 | $0 | $0 | s0
‘ Capital Equipment $555 | $0 | $210 | $1,143 ! $0 | $0 | $0 | $0 ! $0 1 $1,908 :
" Subtotal w/o Contingency $555 | $Q | $210 | $3,887 | $1,310 | $1,711 | $0 | $Q | 30 | $7,653
. Contingency - Capital Equipment $0 | $0 | $642 | 3229 | $0 | $0 | $C | $0 | $0 | 271
© ~-ntingency - Other Construction $0 | $0 | $0 | $1,355 | s998 | 793 | g | 30 | $0 | 83,146
struction Subtotal | $555 | $0 | 5252 ; $5,451 | $2,308 | $2,504 | $0 | $0 | $0 | $11,07C
alation | $0 | $0 | $0 | $0 | $115 | $263 | $0 | $0 | $0 | $378
itruction Total * $555 | $0 $252 | $5,451 | $2,423 | $2,767 | $0 | $0 | $0 | $11,448
.- Capital Equipment * $555 | $0 $252 | $1,372 | $0 | $0 | $0 | $0 | $0 |  $2,179 |
i BA - Other Construction * $0 | $0 | SO | $4,209 | $2,498 | $2,534 | $0 | $0 | $0 | $9,243 .
---------------------------------- O B R R R S R SRREEts
© First Shaft Subtotal | 8926 | $336 | 5949 1S4, 944 | $1,310 | $1,711 | $0 ! 80 | SO | 810,178
Contingency $0 | $0 | $.2 8,584 | 3998 | $793 ! 50 ! $0 | $0 | 33,417
Jnescatated Subtotal | $926 | $336 | $791 © 36,528 .| $2,308 | $2,504 $0 | $Q | $0 | $13,553
© Escatation i $0 | $0 | - 80 | $0 | $115 | $263 | $0 | $0 | $Q | $378
:===:=::==========:==:============’=======:|:::::::::::I::::::::l:::::::‘-‘i::::::::i========l==:==::=l::::::::l::::::::l:::::::::::
PIRST SHAFT TOTAL * 13926 | $336 | $991 © $6,528 | $2,423 | $2,767 | $0 s0 | 80 ! 313,57
3A - Capital Equipment * i $555 | $0 | $252 ' $1,3272 | $0 | $0 | $0 ! $0 ! $3 | $2.'7%
3A - Jesign & Construction * ; $371 | $336 | $739 ' $5,320 | $2,498 | $2,536 | $0 s0 ! $C ¢ 8i1,ecC
! ! ! ! !



TT-mMay-89

SXPLORATORY SHAFT FACILITY BUOGET SUPPORT DATA
(Total Project Costs)

(Thousanas of FY 1990 Dotlars, vear of Expenaiture Dollars where notea by *) Soreaasneet: [°-mAY-29
v. ! Sroject: NNWS|
" IXPLORATORY SHAFT FACILITY lActuat Expenaitures | Fiscal Year B0
W8S ELEMENT Prior * | rvB8 * | 1989 I 1990 | 1991 | 1992 | 1993 | 199

6.5. Secona Shaft

|

= |=z=32=2=zz32z)1zzz=zz3= | ssszzz==| |zz===3== |==zz=z=2=z|szzz==s= ===z socesesscs
I
f

Jesign XXXXXXXX‘XXXXXXXXXXXIXXXXXXXXIX!XXXXXXIXXXXXXXX XXXXXXXXlXXXXXXXXIXXXXXXXXlXXXXXXXXIXXXXXXXXXX
Title | $0 $438 | $0 | $0 $0 $0 | $0 | $0 | $0 | $438
Title 11 $353 $0 | 3581 | 5843 $0 $0 | $0 | $0 | $0 | 31,877

: 30 $0 | $0 | $0 $0 $0 | $0 | $0 | $0 | $0
. Subtotal w/o Contingency $353 $438 | 481 | 8843 | $0 $0 | $0 | $0 | $0 | $2,315
| Contingency ] $0 | $0 | 30 | $0 s0 | 0 | $0 | $0 | $0
| Design Subtotal $353 $438 |  $481 | 3843 $0 $0 | $0 | $0 | $0 | 32,315
. Escalation ) $0 $0 | $0 | $0 $0 $0 | $0 | $0 | $0 | 30
i Design Totat * $353 $638 | 681 | 3843 $0 $0 | $0 | $0 | $0 |  $2,31%
CBA * $353 $438 | 3681 | $946 $q | $0 | $0 | $0 | $0 | 32,418

R B B S EE R T T [oommaaas]eenacnns faooennn- farmaanns feceoanns e fecaerennan

¢ Construction XXUXXAXXK | XXXXXXXXXXX | XXXAEXLX | XAXXXHXX | XXXXXXXX XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXXX
" Mob/Demob $Q | 30 | S0 | s268 | $59 $0 | $0 | $0 | 30 | 3307
Sink & Line Shaft $0 | 30 | $0 | $540 | 82,776 $0 | $0 | $0 | $0 | $3.314
Hoists & Founcations $0 | $0 | $0 | %423 | $0 | $0 | $0 | $0 | $0 ! 3423
Headframes & Supports | $0 | 0 | $0 | $116 | $C | $0 | $0 | $3 | $0 | 3116
Instt Sinking/Develoomnt Equip | 30 | $0 | $0 |  s243 | 8332 | $0 | $0 | $a | $0 | 3575

; Other (specify) XXXXXXXXIXXXXXXXXXXXIXXXXXXXX[XXXXXXXX!XXXXXXXXIXXXXXXXX|XXXXXXXX|XXXXXX!XtXXXXXXXX{XXXXXXXXXX
! [NTS ALLOCATION] 30 | $0 | $0 | s | 0 | $0 | 30 | sq | 50 | sa
: $0 | $0 | $0 | $0 ! $0 | $0 | $0 | s0 | $0 | $Q
Capital Equipment $0 | $372 | $699 | $1,147 | $0 | $0 | $0 | $Q ! $3 | $2,218
. Subtotal w/o Contingency $0 | $372 | $699 | 82,717 | $3,165 | $0 | $0 | $0 | $Q | 84,953
! Contingency - Capital Eaquipment $0 | $0 | $139 | $229 | 0 | $0 | 30 | $0 | $0 | 3368
" Cantingency - Other Construct. | $0 | $0 | $0 | 3594 | $1,354 | $0 | $0 | $0 | $O t 31,948
'struction Subtotal | $0 | $372 | $838 | $3,540 | 34,519 | s | $0 | $0 $O | 39,249
.alation | $0 | $0 | $0 | $0 | $226 | $0 | $0 | $0 30 | 3226
anstruction Total * $0 | $372 | $838 | $3,540 | $4,745 | $Q | $0 | $0 $0 ! $9,4%9
“_~A - Capital Equipment * $0 | $372 | s&38 | $1,379 | 0 | $0 | $0 | $0 | SO | $2,589
BA - Other Construction * s0 | $0 | $0 | $2,427 | $4,350 | s | sQ | $0 | $0 ! 36,777

L LR R L P LR PP EP P EPTEP PR PP TR [-ommemnnes fremmannn EERPOPS ERERSTE [=emmennn R ELEEET T L R R ERP

Secona Shaft Subtotal ! $353 | $810 1 $1,380 | $3,560 | $3,3%65 | 30 | $0 $3 ! 130} 39,258

Zontingency i $0 | 30 | $139 | 3823 | $1,354 | $0 | sC S s 52,3

Jnescalated Subtotal | $353 | $810 | $1,519 | $4,383 | 34,519 $0 | $0 | $0 $0 ¢+ 311,59

£scalation | $0 | $0 | $0 | $0 | 8226 $0 | $Q i sO | 30 | 5226

zZSSSES=S=ss=sS==sss==SZTssSs=sI=Z=sSzss (=== === i =9 ==|==z= =9 I A S A

SECOND SHAFT TCTAL * © 8353 | $810 | $1,519 | $4,383 | $4,745 | 30 | 50 | $2 3 ISR

3A - Capital Eouipment * i $0 | $372 | 3838 | 31,379 | $0 | $0 | $0 | $0 ! $3 32,285

3A - Zesign & Construction * ! $353 | 438 | $681 | $3,373 | $4.350 | $0 | €3 | $3 33 33 °%5¢

I SRR eSS REESRESSSZIESEESIXISIIIISSsS== '-'--!,!! ’ ==== |===s== = |SS=S=SSx3= '::::8:38':::::::: | SSSSsSSISSiISZS==zZSSS ) E=REITIRET :::\:::::::

‘Note: Contingency 'ncluces special scope change allowances as follows:
1. Aadea Contingency 1,200 (279,721)
2.
3.
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T-way-39

SXPLORATCRY SHAFT FACILITY SUDGET SUPPORT DATA
(Totat Project Ccsts)
(Thousanas of Y 990 Dotlars, vear of Expenaiture Joliars where noted oy *) Spreagsneet: ' -®Ay-39
Froject: WNWSI|

SXPLCRATCRY SHAFT FACILITY (Actual Expengitures | Fiscal Year 30
SRR A L LSRR LA EE LR ! Supbtotal
wBS ELEMENT ‘Prior * | FY88 * 1989 | 1990 | 991 | 1992 ! 1993 1994 | 1995 |
IZSIIITT=I=IT=S=S=== ==22==I=TTTS | T=s=zs=== izszz=s3sssz)sss=s=s3 | SS=SSS52 | S2T===S2 | STRSSSIT | T=SISS=T I STITTT== | STz TSTisszzsszoIs
5.6. Subsurface £xcavations (XXXXXXXX[XXXXXXXXXXXIXXXXXXXXIXXXXXXXX!XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXX|XXXXXXXXIXXXXXXXXXX
---------------------------------- T R Tl R R B B R il LLDE R T PRy (RPN PR
Jesign 'XXXXXXXX[XXXXXXXXXXXIXXXXXXXX]XXXXXXXX XXXXXXXXIXXXXXXXX|XXXXXXXX|XXXXXXXX|XXXXXXXXIXXXXXXXXXXl
Titte I [ 50 | $244 | 0 | $0 $0 | 0 | 30 | 0 | 30 | $244
Title [1 | $240 $0 | $438 | 3308 s | $0 | $G | $0 | $0 | $986
30 0 | 0 | $0 0 $0 | 30 | $0 | 0 | 50
Subtotal w/o Contingency $240 $204 | 3438 | 308 $0 $0 | $0 | 0 | $0 | $1,230 |
Contingency | 30 $0 | $0 | $0 | $0 $0 | $0 | 30 | $0 | $0 !
Jesign Subtotal | $240 $244 | $438 | $308 | $0 | $0 | $0 | $0 | $0 | $1,230
Zscalation | $0 0 | 30 | 30 $0 | $0 | $0 | $0 | $0 | $0 !
Jesign Total * | 3240 $244 | 3438 | s308 $0 | $0 | $0 | $0 | $0 | 81,230
34 * [ $240 $264 | $438 | 349 $0 | S0 | 30 | 0 | S0t 81,418 |
------- e R R e el AR R R R R R R bl EET L R LN R PR
lonstruction EXXXXXXXX]XXXXXXXXXXX!XXXXXXXXIXXXXXXXX XXXXXXXX | XXXXXXAX | XXXAXXCXK | XHHAXXXKX | XHXXXXXK S XXX XXX XXX
Main Test Levels | $0 $0 | $0 | $0 | 32,461 | 83,173 |  $535 | $0 | $O | $6,1469
Exploratory Orifts i s0 $0 | $0 | $0 $O | $5,890 | $4,465 | $0 | $0 | $10,355 -
Secondary Levels : $0 | $0 | $0 | $0 $373 | $0 | $0 | $0 | $0 | 3373
Cther (specity) XXXXXXXXIXXXXXXXXXXX‘XXXXXXXXlXXXXXXXXlXXXXXXX!IXXXXXXXXIXXXXXXXXIXXXXXX!XIXXXXXXXXiXXXXXXXXXXI
NTS ALLOCATION] . $0 | $0 | $0 | $0 | $0 | 30 | $0 | $0 | $0 | b{Y]
g $0 | $0 | $0 | 0 | $0 | $0 | $0 | 0 | $0 | $0 |
Capital Equipment ! $0 | $0 | $0 | $0 | 82,909 | 8227 | s0 | $0 | $0 | 83,136 |
subtotal w/o Contingency | s0 | $0 | $0 | $0 | $5,743 | $9,290 | $5,000 | $0 | $0 | $20,033
Contingency - Capitat Equipment | $0 | $0 ! $0 | $G | $583 | $46 |  { $0 | $0 | $629 .
lontingency - Other Construct. i $0 | $0 | $a | $0 | $986 | $3,360 | $2,031 | $0 | $0 | $6,377 "
Comstruction Subtotal q 30 | 30 | $0 | S0 | $7,312 |$12,696 | 37,031 | 0 | $0 | $27,039 !
Zscalation ! $0 | $0 | s0 | 30 | 8386 | $1,333 | $1,174 | sQ | $0 | $2.873 ¢
struction Totat * § $0 | 30 | 0 | $O | $7,678 |$14,029 | $8,205 | 30 | $0 | 529,912 .
- Capital Equipment * : $0 | $0 | $0 | $0 | $3,667 | $302 | $0 | $0 | $0 { 83,569 !
- Cther Construction * : 0 | $0 | $0 § S0 | $4,802 [$13,249 | $7,522 | $0 $0 | 825,573 ¢
RN AR E R R EEEE R fremceonn feoomeoceen- frrmns fommemm-- fooeeeeeofeornaans femoeme-- fommmene- fomoeenee feonamnan-n !
Subsurface Excavation Subtotal i 8240 | $244 | $438 | 8308 | $5,743 | 39,290 | $5,000 ! $Q | $0 | 821,263
lontingency : $0 | $0 | $0 | $0 | $1,569 | $3,406 | $2,031 | $0 | $0 | $7.20
-nescatlated Subtotal I 8240 | $244 | $438 1 8308 | $7,312 1$12,696 | $7,C31 ! $0 | s | $28,249
Iscatatien $0 | $0 | $0 | $0 | $366 | $1,333 | 81,174 $0 ! $3 i 82,873
::::::::::====:::==:=::======:=::=l::::::::!:::::::::::! """" =SIis==z==== !::::::::l::::::::l::::::::i=:==:===|::::::::I::::::::::!
SUBSURFACE EXCAVATION TOTAL * i 8240 | $244 | $438 | 308 | $7,67B |$14,029 | $8,205 | 30 | $0 | $31,142
3A - Capital Equipment * : $0 | $0 | $0 | $0 | 83,667 | $302 | $0 | $0 ! $0 | 83,969
A - DJesign & Construction * $240 | $244 | $L38 | S494 | $4,802 1$13,249 | $7,522 $C ¢ 30 | 526,789
} ]

:::::::::====:::::::=====:=====::='::::::::‘::::::2::::| t '::::::::'::::::::,
vote: Contingency 1ncluces Speclal SCope change allowances as fotlows:

'. Acdea Contingency 3,000 (420,1548,1032)

2.

3.
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(Thousanas

of FY

1990 Dallars,

(Totat 7roject Costs)

IXPLORATCORY SHAFT FACILITY SUDGET SUPPORT CATA

Year of Expenaiture Dotlars where noteg by *)

J1-mMAY-33
NNWS |

SXPLORATCRY SHAFT FACILITY

- wB8S ELEHEHT

Design
Title |
Titie I

Subtotal w/o Contingency

Contingency

' Design Subtotal
. Escatation

JOesign Total *
BA *

. Construction
ES-1 Shatt Utitities
ES-2 Shaft Utilities

N

MTL Utilities

Exploratory Orift Utilities
Secongary Levei Utilities

Life Safety

Waste wWater System
ventililation System
Compressed Air System

ES-1 [nternats & Conveyances
£5-2 Internais & Conveyances

‘ther (specify)

'S ALLOCATION)

Prior Years Summary

Capital Equipment

.~ Subtotal w/o Contingency

.~ Contingency - Capital Equipment
Contingency - Other Zonstruct.
Construction Subtotat

Escalation

Construction Total *

8A -

Capital Equipment *
3A - Other Construct:

n

LG Service Systems Subtotat
. Contingency
' Unescalated Subtotal

Escatation

Note:

JG SERVICE SYSTEMS TOTAL *
S8A - Capital Eaquipment *
8A - Design & Construction *

1.
2.
1.

Prior *

FYss = i

z3zIW=2= izcz=azszRNT iz [

XXXXXXXX|XXXXXXXXXXX‘XXXXXKXX'XXXXXXXXIXXXXXXXXlXXXXXXXXIXXXXXXXX|XXXXXXXX|XXXXXXXXIXXXXXXXXX)

-------- R R R R R e el R R R LT TR PR

XXXXXXXXIXXXXXXXXXXXIXXXXXXXXIXXlXXXXX]XXXXXXXXIXXXX!XXXIXXXXXXXX|XXXXXXXXIXXXXXXXXIXXXXXXXXX)
$0

1989 |

1991 | 1992

Spreaosheet:
Prolect:
1993 | 996 {1995

i
i
I

Subtotat

!-3:‘88‘3.‘::::::3‘========’=======:=:

$0 | $952 | $0 | $0 $0 | $0 | | $0 | $0 | $952
$300 | $0 | $1,801 | 81,993 $0 $0 | 30 | $0 | $0 | 84,09
$0 | $0 | 0 0 $0 0 | 0 | $0 | $0 | 50
$300 | $952 | $1,801 | $1,993 $0 $0 | $0 | $0 | $0 | 5,046
$0 | 0 | 0 $0 30 | $0 | 0 | $0 | $0 | $0
$300 | $952 | 1,801 | $1,993 $0 | $0 | $0 | S0 | $0 | 35,046
$0 | 30 | 0 $0 $0 0 | $0 | 0 | 0 | 30
$300 | $952 | $1,801 | $1,993 $0 $0 | $0 | $0 | $O | 85,046
$300 | $952 | $1,801 | $2,004 $0 0 $0. | $0 | S0 | 35,057
-------- | R R R e R R el ARt e R R
XXXXXXC ] XXXXAXXAXXX | XXXXXNKC | XXXXXXXK | XXXXXHHX | XXX | XAXXXXHN | XXXXHKNK | XAXXAXXX | XAXXXXXXXD
$0 | $0 | $0 $C $0 | $1,283 | %458 | 30 | 0| $1,76%
| $0 | $0 | $0 $31 | 81,178 | $0 | $0 | $0 | $0 | 51,209
] $0 | SO | $0 | $0 | $538 |  $686 | 8122 | $0 | $0 | $1,3:6
i $C | $0 | $0 | $0 | $0 | $734 | $1,256 | 30 | $0 | 81,990
| $0 | $0 | $0 | $0 | $50 | $0 | $0 | $0 | 50 | $50
| $0 ! $0 | $0 | $0 | $0 | $1,053 | 0 | $0 | $O | $1,053
i $0 | $0 | 0| s217 | $0 | $0 | $0 | $g | 0 | $217
| $0 | 30 | $0 | 8167 | $0 | $0 | 30 | $0 | $0 | $167
| $0 | i0 $0 | sa22 $0 $0 | $0 | $0 | $0 | $224
$0 | $0 30 $37 $0 | $1,477 | $0 | $0 | $0 | $1,514
$0 | $0 30 $37 $983 | $1,181 | $0 | $0 ) $0 | $2,20%
$0 ! $0 30 $Q $0 $0 | $0 | $0 ! $0 | $Q
XOOOOOOCHXXXXXXCEXXX | OO ] XXXXXXKK | XK XOKXXXX | XXX XXXXXXXX FXXXXXRXXX | XAAKXAXX X
$0 | s | $0 | $0 $0 | $0 | $0 | $0 | $0 | $0
$0 | 30 30 0 $0 $0 | $0 | $0 | $0 | $0
$1,145 | $0 $0 $709 $324 | $1,590 | sO | $0 | $0 | . $3,768
$1,145 $0 $0 | 81,422 | $3,073 | $8,004 | 31,836 ! $0 | $0 | $15,.80
$0 | 30 | $0 $142 | s64 | $319 | 30 | $0 | SO | 3525
$0 ! $0 | $0 $140 | 8509 1 $1,243 | $358 | $0 | $0 1 82,252
$1,145 $0 | $O | $1,704 | $3,646 | $9,566 | $2,194 | S0 | S0 § $18,25¢
$0 | $0 | $0 $O | $182 | $1,004 | $366 | $0 | $0 | 81,553
$1,145 | $0 | $O0 | $1,704 | $3,828 {310,570 | $2,560 | $0 | $0 | $15.8C8
| $1,145 | $0 | $O0 | $851 | $407 | $2,109 | $0 | $0 | $0 | 84.5%2
! 30 ¢ $0 | $0 | 3857 | 83,841 I $7,969 | 82,347 ! 30 | $0 1 $15.10.
fevamnmactoencnananns feavocane Josonnnns R Rl L L EE R R R R R R PR
| $1,645 1 $952 | $1,801 | $3,415 | $3,073 | $8,004 | $1,836 | $0 | $0 | 320,513
$0 | $0 | $0 | s282 | sS73 | 81,562 | $358 | S0 | $0 | s2,7
$1,445 | $952 | $1,801 | $3,897 | $3,646 | $9,566 | $2,194 | 30 | $0 | $23,301
$0 | $0 | 30 | SO | 3182 | $1,006 | $366 | $0 | $0 | 31,553
s=zz==== Sizsss===s==3 {====s== = i i= =z j=z====a3}=3III=I==|ss3F=zssizszzsssss:
$1,445 | $952 | $1,801 | $3,697 | $3,828 ($10,570 | $2,560 | $0 | $0 | $24,8%¢
$1,145 | $0 | $0 | $851 | sL07 | $2,109 | $0 | s0 | $0 | 84,512
$300 | $952 | $1,801 | $2,86% | $3,84%1 | 87,969 | $2,347 | $0 | $0 | 820,37
========l=========:= T===Ss=S s |=sss=s==s ! """" ==='========I::::::::’::::::::!::::::::’::::::::::
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‘S-May-89

(Thousanas

SXPLORATORY SHAFT FACILITY |

wBS ELEMENT

SXPLORATORY SHAFT FACILITY SUDGET SUPPORT DATA
(Totail Project Costs)
of FY 1990 Dollars, Year of Expemaiture Doiiars wnere noteg v "} Spreagsneet: ['-MaY-2%
Project: NNWSI

Prior = | FYBB * 1989 | 1990 | 1991 | 1992 | ‘993 | 199 | 995

1

Non-TEC
i Facility Operations
Support
Service
Utitities

Facility Maintenance
Surtace
Subsurface
Other (specify)
IDS Design
10S Management
10S Proto-Type Testing
{NTS ALLOCATION]
IDS Maint/Operations
Prior Years Summary
Capital Equipment (10S)
! Subtotal w/o Contingency
i Contingency - Capital Equipment
' Contingency - Other Operations
' Non-TEC Operstions Subtotal
, Escalation

“~n-TEC Operstions Total *
- Capitsl Equipment *
- Other Operations *

2= SSS=SssE=

=== ] ‘ t= i -,::::::::l:=======|::======x:==:=:=:==
XXXXXXXX!XXXXXXXXXXX’X!XXXXXX‘XXXXXXXXQXXXXXXXXlXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXI< XXXXXX
-------- L o vl vl ot AR IRt IAARRRARTTTRARAOA
XXX | XXX | XXAXXXXX | XXXXXNXX | XXX OO | XXXXXXXX | XXXXXXXK | XXXXXKXK | XX XXXXAXXK *
XO0000CXX | XXXXXXX0OCK | XK | XXXAHCXX | XXXXXXXK IOGXXXX | XXXXXXXX FXXXXX | XXAXXXXX | XXXXXXAXKK i

$0 | $0 | $0 S0 | .$0 | $1,360 | $1,813 | $1,152 | $1,108 | 85,433
0 | 30 | 30 0 | $0 | $3,145 | $2,739 | $2,721 | $2,721 | s$11,326
$0 30 | $0 $0 |  $0 | $1,231 | $1,255 | $1,255 | $459 |  $4,200
30 $0 | 0 30 | 30 $0 | $0| 30| - 30| 50 .
XAXXXXXX | XXXXXXAXXXK | XXX XXAK XXXXXXXXlXXXXXXXX'XXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXX|XXXXXXXXXXI
$0 SS | 30 $0 | $0 | 81,764 | $2,352 | 82,076 | 32,076 | 38,271
$0 30 | $0 30 | $O | 8222 | $493 | 495 | 495 | 81,735
XXXXH00X | XXXNXXXAXAX | XXXXXXNX XXXXXXXX|XXXXXXKX'XXXXXXXX'XXXXXXXX'XXXXXXXX‘XXXX!XXX|XXXXXX!XXX
$0 $36 | $2,218 | 82,716 | $2,716 | $2,100 | $1,400 | $1,400 | $700 | $13,286
30 $307 | 557 $666 | $965 | S7S7 | STST | $7S7 | S7ST |  $5,523
$0 30 | $0 $0 | $0 | $0 | $0 | $0 | 50 | 50
$0 | $0 | $0 $0 | $Q | $0 | $0 | $0 | $0 30
$0 | $0 | $0 | $2,000 ( $2,000 | $2,000 | $2,C30 | $2,C00 | $2,000 | s12,2C0
$602 | $0 | $0 | $0 | $0 | $0 | $0 | $0 | $602
$620 | $0 | 81,493 | 34,146 | 81,160 | $200 | $200 | $100 | $100 | $8,017
$1,222 | $346 | $4,268 | $9,526 | $6,841 [$12,779 |$13,009 [$11,956 [$10,416 | $70,363
$0 | 0 | 0 30 | $0 | $0 | $0 | $0 | $0 | $0
$0 | $0 | $0 | $0 | $0 | $0 | $0 | $Q | 30 | 30
$1,222 | $346 | $4,268 | $9,526 | 36,861 312,779 [$13,309 [$11,956 |$10,416 | $70,363
$0 | 30 | $0 | $0 | $342 | $1,342 | $2,173 | 52,834 | 33,250 | $9,940
=zs==z=== = = -----:::Q::::::::|:======='===:====l::::::::l:::::::::::
$1,222 } $346 | $6,268 | $9,526 | $7,183 814,121 |$15,182 [$14,790 |$13,666 | 80,303
$620 | $0 | $1,493 | 84,144 | $1,218 | $221 | $233 | $124 | $13) | $8,1
$602 | $346 | $2,286 | $6,278 | $6,001 |$13,773 [$14,930 314,642 113,535 | $72,393
i

\\T’fEC XXXXXXXX JXXXXXHAHNAX | XAXXXX XX XXXXXXXX|XXXXXXXXIXXXXXXXX|!XXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXXX
Facility Cperations XXAXXXXX | XXXXXXHXAXX | XXXXXX XX XXXXXXXXlXXXXXXXXIXXXXXXXX|XXXXXXXX|XXXXXXXXIXXXXXXXXIXXXXXXXXXX
Support $0 | $0 | $1,171 | 81,698 | $1,984 | $453 | $0 | $0 | $0 | $5,306 -
Service $0 | $0 $0 | $1,364 | $3,570 | $1,049 | $0 | $0 | $0 | 85,583
Utitities | $0 | $0 SO | 5989 | $1,928 | s411 | $0 | s0 | $0 | 3,328
Facility Maintenance PXXXXXXXX | XXXXXXXXXXX XXXXXXXXIXXXXXXXXlXXXXXXXXIXXXXXXXX|XXXX!XXX‘XXXXXXXX|XXXXXXXKIXXXXXXXXXX:
surface : $0 | $0 $495 | $2,484 | 32,546 | 8588 | 0 | $0 | $0 | $6,113
Subsurface | 30 | $0 $0 | $20 | 5297 | $74 | $0 ! $C | $0 ! $391
Cther (specify) IXXXXXXXXIXXXXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXIXXXXXXXXXX.
oS | 30 | $0 | $0 $0 | $0 | $0 | $0 | $0 | $0 | 39
surface Cable install ! 30 | $0 | 1] $119 | $0 | - 80 | $0 | $0 | $0 i 5119
Supsurface Cable install $0 | $0 | $0 $0 | $1,100 | $1,100 | $0 | $O | $0 | 32,230
{NTS ALLOCATION) $0 | $0 | $0 $0 | $0 | $0 | $0 | $0 | $0 | 50
30 | $0 | $0 $0 | $0 | $0 | $0 | S0 | $0 | $a
| 80 | s0 | $0 $0 | $0 | $0 | $0 | SO | 30 | 0
Capital Equipment $0 | $0 | $224 | $1,345 | 8560 | $0 | 30 | $0 | 33 | 32,129 ¢
. Subtotsl w/o Contingency $Q | $0 | $1,890 | $8,019 |$11,985 | 83,675 | $0 | $0 | $0 ! $25,54%
Contingency - Capitat Equipment 33 | 50 | $45 $269 | s112 | $0 | $0 | 30 | 30 | $426
' Contingency - Other Operastions 30 | $0 | $0 $24 | $220 | $220 | $0 | $0 | $0 | | SA YA
| TEC Operations Subtotal 30 | $0 | $1,935 | $8,312 {812,317 | $3,895 | 80 | $0 | 30 1 326,459
' Escatation $0 | - 80 | $0 S0 | $616 | 3409 | $0 | $0 | $0 | $1,325
1 1) sx=zT== = =f{zzzaz===i== '!‘I zz=|== = ========t========|===:====’::::::::!========i=====::::=x
TEC Operations Totat * | $0 | $0 | $1,935 | $8,312 812,933 | $4,304 | $0 | $0 | 80 | 827,
3A - Capital Eouipment * | ! ! $269 ] 81,616 1 $706 | , $2,539
84 - Sther Coerations * i f | $1,373 l $7,813 [$12,301 | $4,265 | . $25,7S2
) i
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)y 2

st Estimate

Ingineering, cesign, anad iNSDECtIoN...........
. COMBTIrUCTION COSTS. . uuvrnnanernernneanonnnnnns
(8) Site DrepOralIoN......ccoveveeennnencnnenss .
(D) Surface facilities.......cuvrvnrrnennnnnnnns
{¢) First snaft....... Mt e eaadie it e
(d) Seconad shaft........coiveiuinrnacennnnannnns

-

(@) SUDBUrfECEe eXCEVALION. ... ..vuieuannnnnaanann
(¢) Underground service systems

(3) ConSTruction ODErBtIONS. .o weeraearaanann .
M) CONSTruCTION MANBYEMENT . ... .. .c.uueeuennrronn
(1) Capital eQUIPMBNT . ... uvteenenneanannaanannn
Subtotal....... et e e ‘e

o= 0§ T Ty

B - T e 1 G <o O
Total Estimated COST. ... . .iiinn..,

Page 1

{tem Cost

$9,686
$%, 287
15,990
%, 893
318,825
$12,830
$24,397
$4,437
$22,470
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Total Cost

$107,815

$142,300
$21,115

$0

$1463,415



Sclence Applications International Corporation Ag gj J M90-4193

QA

INTEROFFICE MEMO

DATE: June 20, 1990

TO: Ernest Hardin, 517/T-13

Geotechnical Department C;%ﬁ‘,ﬁa/

FROM: Monica Dussman, 517/T-1 ﬁVUé? :fbt

Environmental Field ProgramsQL_,,,//

Department
SUBJECT: Environmental Cost/Schedule Information for the Calico Hills Study

The environmental information that you requested consists of costs and
schedules for preactivity surveys and data collection in the disciplines of
terrestrial ecosystems and archaeological studies for each of the eight
strategies (Enclosures 1 and 2, respectively).

If you have any questions, please call Greg Fasano at 4-7793.

Enclosures:

1. Terrestrial Ecosystems Cost
and Schedule Input

2. Archaeological Cost and
Schedule Input

cc w/encls:

D. K. Chandler, 517/7-29
M. M. Dussman, 517/T-14
G. A. Fasano, 517/T-11
E. W. McCann, 517/T-11
V. J. Rohrer, 517/7-10

101 Convention Center br Ste. 407, Las Vegas, NV 89109 (702) 794-7000

rbor, Arington, Atiants, Boston, Chicago. Huntsviiie, La Jolla, Los Angeles. McLean, Orlando, Santa Barbara. Sunnyvaie. and Tucson

B-60
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ENCLOSURE 1

J\, EG:G ENERGY MEASUREMENTS

Las Vegas Area Operations
EGAG ENERGY MEASUREMENTS INC.. P 0. BOX 1912, LAS VEGAS, NEVADA 89125 TEL{702)

— LV90-1494
June 18, 1990 .
Mr. Greg Fasano

Science Applications
International Corporation

101 Convention Center Dr

Suite 400

Las Vegas, Nevada

Dear Greg:

Below is the unofficial cost and schedule for conducting preactivity surveys to support the
Calico Hills Study. This cost and schedule estimate is for planning only. If the services of
EG&G/EM is required an official estimate must come from Dr. H. A. Lamonds’ office
(EG&G/EM Program Manager).

Two additional concerns impact all of the strategies. Any change from the activities as

described in the Biological Assessment will require consultation with the Fish and Wildlife

Service which will include a Biological Assessment. The assessment will require less effort

than the first one for YMP. However, it will require two weeks to develop and may require

up to 90 days to receive FWS comments and opinion. Second all works will require training
~ on desert tortoise prior to initiation of field work.

These cost and schedule estimates are based on the following assumptions:

1. All areas to be impacted will require preactivity surveys. Each area to be disturbed will
be surveyed and staked

2. Surveys will be 100% coverage of the disturbed area plus a 100 yard buffer around the
areas.

3. Each new road will be surveyed and have a 100 yard buffer on each side of the proposed
road.

4. All existing roads are presumed to require no improvements and are cleared for use

S. Soil samples will be required and soil analysis costs are included in the estimate

6. Surface-based vertical boreholes will not require a separate survey because they will be
part of the ESF survey process.

7. Shafts and associated muck piles within the drift boundary (Strategies 2-6) will not require
a separate survey because the activity will be part of the ESF survey process.

8. All Surface-based angle boreholes will be dry drilled and all material will be transported
to the ESF muck pile

9. Each surface-based angle borehole will disturb 2.5 acres and no roads will be required

10. The Prow Pass Test Facility will be comprised of two miles of new road, one 2.5 acre
drill pad, and one 0.25 acre muck pile.

11. The Calico Hills Test Area will disturb 45 acres plus 1 mile of new road will be constructed.
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"STRATEGY NO. 1,7, and 8

Surveys will include the Prow Pass Test Facility, three drill pads, and the Calico Hills
Study Site. Surveys will require six weeks to conduct the surveys, send soil samples for
analysis, and complete the report ( soil analysis not included).

LABOR $400K
MATERIAL

soil analysis $260K
TOTAL $660K

STRATEGIES 2 - 5

No additional money or schedule will be required for these strategies because the
surveys will be conducted as part of the ESF preactivity surveys.

STRATEGY NO. 6

Surveys will include three drill pads and the Prow Pass Test Facility. About 4 weeks
will be required to complete the surveys, send the soil samples for analysis, and prepare the
report ( soil analysis not included)

LABOR $200K
MATERIAL
soil analysis $ 76K
TOTAL $276K
cc:
B. Kaiser
M. Dussman
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ENCLOSURE 2

ARCHAEOLOGICAL SURVEY AND DATA RECOVERY COSTS AND SCHEDULES
FOR THE EIGHT CALICO HILLS STUDY ALTERNATIVES

Below is the unofficial cost and schedule for conducting archaeology
preactivity surveys and data recovery associated with the Calico Hills study.
This cost and schedule estimate is for planning purposes only and does not

represent a request for budget should the work actually need to be done.

Enclosed are two types of costs and schedules relative to archaeclogical
studies; preactivity surveys and data recovery. Four of the eight Calico
Hills study strategies pose potential problems associated with the Prow Pass
Test Facility. The Prow Pass area is fairly rich in archaeological resources
and represents a significant religious and social value resource area to the
Native RAmericans. There are 18 known physical resource sites in the area.
Because the design specifics of the facility (especially exact locaticn) are
unknown, a worst-case scenario of costs and schedules for preactivity surveys
and data recovery, including excavations, has been presented herein. There
is the potential, however, that any new surveys will uncover additionail sites

that would require additional time and budget to study.

Because the Prow Pass area represents a significant religious area to Native
Americans, at a minimum, consultations with these people will be required.
This could result in a potential redesign of the facility. There are
regulations that are germane to these topics including the American Indian
Religious Freedom Act and the National Historic Preservation Act. However,
the DOE has the final decision as to what should be done regarding the
outcome of consultations with the Native Americans.

The cost and schedule estimates are based on the following assumptions:

1. All surface areas to be directly impacted will require preactivity

surveys. Each area will be surveyed and staked.



2. Surveys will be 100 percent coverage of the disturbed area
(including roads) plus a 200 meter buffer around or adjacent to the

areas.

3. All existing roads in good repair are presumed to require no

improvements.

4. Disturbances in Drill Hole Wash will be surveyed and studied as part
of the ESF process (Strategies 1, 6, 7, B).

5. Shafts and associated muck piles within the repository perimeter
boundary (Strategies 2-6) will not require a separate survey because
they will be part of the ESF survey process.

6. Each surface-based angle borehcle will disturb 2.5 acres and no new

roads will be required.

7. The Prow Pass Test Facility will be comprised of two miles of new
road, one 2.5 acre pad, and one .25 acre muck pile. A complete
survey for direct and indirect impacts and data recovery on the 18

known archaeological sites will be conducted.

8. The Calico Hills Test Area will require limited surveys and data

recovery since the area has been studied in the past.

Strategy Nos. 1, 7, and 8
Surveys will include the Prow Pass Test Facility area, two drill pads (Drill

Hole Wash will be done as part of ESF process), and the Calico Hills Test

area. The surveys will require 6 weeks to complete.
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Labor and Materials $40.0 k

Data recovery, including excavations, will be performed in the Prow Pass area

and will require 6 months to complete.
Labor and Materials $§300.0 k
Total $340.0 k
Strategies 2-5
No additional time and budget will be required for these strategies because
the surveys and potential data recovery will be conducted as part of the ESF
process.

Strategy No. 6

Surveys will include two drill pads and the Prow Pass Test Facility and will

require 3 weeks to complete.
Labor and Materials $20.0 k

Data recovery, including excavations, will be performed in the Prow Pass and

will require 6 months to complete.
Labor and Materials $300.0 k

Total ’ $320.0 k
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INTEROFFICE MEMORANDUM

22-Jun-1990 02:30pm PS

Victor (Viec) Rohrer
ROHRERV ’
Project Management
794-7338 ‘

TO: Ernest (Ernie) Hardin ( HARDINE )

CC: Errol Gardiner { GARDINERE )

Subject: REVISED COST AND SCHEDULE FOR CALICO HILLS STRATEGIES
Attached are revised cost estimates for the eight (8) Calicc Hills
strategies, as requested in your letter EHL:sjt:M90-026, dated May 30,
1990.

This revision incorporates cost and schedule changes for the second
access for facilities with limited drifting and also incorporates the

environmental cost, when required.

Participants from SNL did make contact but elected not to make any
changes to my estimates.
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REVISION 2

- 22-JUN-1990

STRATEGY # 1
REVISION

STRATEGY # 2
STRATEGY # 3

REVISION

STRATEGY # 4
REVISION

STRATEGY # 5
REVISION
STRATEGY # ©
REVISION

STRATEGY # 7
REVISION

STRATEGY # 8
REVISION

CALICO HILLS COST COMPARISON
" TESTING COST
($ in Millions)

TOTAL A
ESTIMATED TESTING TESTING
COST COST $ OF TOTAL
$215 $59 27.2%
$127 $30 ©23.9%
$75 $22 29.0%
$75 $22 29.0%
$127 $30 23.9%
$26 518 69.8%
$174 $47 27.3%
$127 $39 33.1%

ABOVE COST INCLUDE ENVIRONMENTAL ACTIVITY COST, IF REQUIRED.
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CALICC HILLS ~ COST AND SCHEDULE
GUIDANCE AND ASSUMPTIONS
REVISION 1
LOWEST COST ALTERNATIVES UTILIZED - SHAFTS NOT RAMPS

SHORT PERIOD OF TIME TO COMPLETE THIS ESTIMATE THEREFORE
BEST ESTIMATES AVAILABLE WERE UTILIZED

MOST CONSTRUCTION COST ESTIMATES BASED ON ESF COST
CONSISTENCY BETWEEN EACH STRATEGY IMPORTANT

ALL COST IN PRESENT VALUE AND NO CONTINGENCY ADDED

OTHER COST AND SCHEDULE VALUES:

A. 5,000 FT. OF DRIFTING FOR LIMITED FACILIfY

B. 12,000 TO 14,000 FT. OF DRIFTING FOR EXTENDED FACILITY
C. 1,650 FT. SHAFT DEPTH FOR NEW SHAFTS

D. 600 FT. SHAFT CONNECTIONS TO ESF MTL

E. DRIFTING COST AT $2,000 PER FT., 18 FT. PER DAY

F. SHAFT SINKING AT $3,000 PER FT.,/8 FT. PER DAY

G. TESTING TIME: 3 YEARS FOR EXTENDED FACILITY
2 YEARS FOR LIMITED FACILITY

H. A SECOND SHAFT ADDED FOR THE LIMITED DRIFTING TO
ENSURE PROPER UNDERGROUND AIR SUPPLY

DECOMMISSIONING COST ADDED WITH NO ESF EQUIVALENT
DECOM. COST BASED ON A PERCENT OF CONSTRUCTION COST

CALICO HILLS STRATEGIES BEGIN AFTER 2 YEARS OF SURFACE
BASED TESTING IN 1/93

ENVIRONMENTAL COSTS INCLUDED IN THE CALICO HILLS COSTS
ARE BASED ON THE ASSUMPTIONS ATTACHED
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-

CALICO HILLS - COST AND SCHEDULE
ENVIRONMENTAL COST ASSUMPTIONS

COST ESTIMATES ARE FOR PLANNING PURPOSES ONLY

TWO ACTIVITIES ARE REQUIRED BEFORE SITE WORK CAN BEGIN:

1. PREACTIVITY SURVEYS
2. DATA COLLECTION - ARCHAEOLOGICAL AND TERRESTRIAL
ECOSYSTEMS

THE FOLLOWING ASSUMPTIONS APPLY:

8.

9.

. All areas to be impacted will require preactivity surveys. Each area to be disturbed will

be surveyed and staked

. Surveys will be 100% coverage of the disturbed area plus a 100 yard buffer around the

areas.

. Each new road will be surveyed and have a 100 yard buffer on each side of the proposed

road.

. All existing roads are presumed to require no improvements and are cleared for use
. Soil samples will be required and soil analysis costs are included in the estimate
. Surface-based vertical boreholes will not require a separate survey because they will be

part of the ESF survey process.

. Shafts and associated muck piles within the drift boundary (Strategies 2-6) will not require

a separate survey because the activity will be part of the ESF survey process.

All Surface-based angle boreholes will be dry drilled and all material will be transported
to the ESF muck pile

Each surface-based angle borehole will disturb 2.5 acres and no roads will be required

10. The Prow Pass Test Facility will be comprised of two miles of new road, one 2.5 acre

drill pad, and one 0.25 acre muck pile.

11. The Calico Hills Test Area will disturb 45 acres plus 1 mile of new road will be constructed.
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INTEROFFICE MEMORANDU UM

Date: - 990 08: 55am PD
From-ZzajZ5 f&lc) Rohrer
ROHRERV

Dept: Project Management
Tel No: 794-7338 OR 794-7747

TO: Ernest (Ernie) Hardin { HARDINE )

Subject: REVISED COST FOR CALICO HILLS

Attached are revised cost and schedule sheets for Calico Hills,
based on the new assumptions identified in your letter dated
December 10, 1990.

Cost has increased in four of the eight strategies, but the
schedule impact is minimum, if testing in Calico Hills remains
at three years. 1In strategies # 2 and # 5, testing would be
completed by 12/98, which still allows about 18 months for
re-testing or comment review before License Application.

A revised assumption list is also attached.
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CALICO HILLS - COST AND SCHEDULE
GUIDANCE AND ASSUMPTIONS
DECEMBER 14, 1990 - REVISION 3

LOWEST COST ALTERNATIVES UTILIZED
EXCEPT RAMPS ADDED PER ESF ALT NO. 30

SHORT PERIOD OF TIME TO COMPLETE THIS ESTIMATE THEREFORE
BEST ESTIMATES AVAILABLE WERE UTILIZED

MOST CONSTRUCTION COST ESTIMATES BASED ON ESF COST

CONSISTENCY BETWEEN EACH STRATEGY IMPORTANT

ALL COST IN PRESENT VALUE AND NO CONTINGENCY ADDED

OTHER COST AND SCHEDULE VALUES:

A. 5,000 FT. OF DRIFTING FOR LIMITED FACILITY

B. 12,000 TO 14,000 FT. OF DRIFTING FOR EXTENDED FACILITY
INCREASED TO 19,000 FOR STRATEGY 2 & 5 PER ESF
ALTERNATIVE

C. 1,650 FT. SHAFT DEFTH FOR NEW SHAFTS

D. 600 FT. SHAFT CONNECTIONS TO ESF MTL

E. DRIFTING COST AT $2,000 PER FT., 18 FT. PER DAY

F. SHAFT SINKING AT $3,000 PER FT., 8 FT. PER DAY
RAMP FT. PER DAY MAXIMUM - 55 FT PER DAY BUT DUE TO
DOWNGRADE AND CURVE, 24 FT AVE USED IN ESF STUDIES.
IN ADDITION, TESTING AND MAPPING DELAY THE TBM
PROGRESS.

G. TESTING TIME: 3 YEARS FOR EXTENDED FACILITY
2 YEARS FOR LIMITED FACILITY

H. A SECOND SHAFT ADDED FOR THE LIMITED DRIFTING TO
ENSURE PROPER UNDERGROUND AIR SUPPLY

I. RAMPS FOR STRATEGY 2 & 5 ARE: NORTH - 6,000 FT.

SOUTH - 5,000 FT.

RAMP COST, INCLUDING TUNNEL BORING MACHINES, ARE
FROM ESF ALT. STUDY, NO. 30.

DECOMMISSIONING COST ADDED WITH NO ESF EQUIVALENT
DECOM. COST BASED ON A PERCENT OF CONSTRUCTION COST

CALICO HILLS STRATEGIES BEGIN AFTER 2 YEARS OF SURFACE
BASED TESTING 1IN 1/93
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9. ENVIRONMENTAL COSTS INCLUDED IN THE CALICO HILLS COSTS
ARE BASED ON THE ASSUMPTIONS ATTACHED

Note: The first shaft for the Calico Hills investigation
above, is an extention to the second ESF shaft, since
the second ESF shaft is completed first.
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REVISION 3

_ 14-DEC-1990

STRATEGY # 1
TESTING

STRATEGY # 2
TESTING

STRATEGY # 3
TESTING

STRATEGY # 4
TESTING

STRATEGY # 5
TESTING

STRATEGY # 6
TESTING

STRATEGY # 7
TESTING

STRATEGY # 8
‘TESTING

CALICO HILLS COST COMPARISON
EXCLUDES DECOMM. COST

ADD RAMPS
PREVIOQOUS REVISION 3
ESTIMATED ESTIMATED
COST COST
$§172 $199
COMPLETE 8/97
$92 $141
COMPLETE 12/98
$56 $77
COMPLETE 5/97
$56 $77
COMPLETE 5/97
$§92 $141
COMPLETE 12/98
$25 $25
COMPLETE 8/95
$138 $138
COMPLETE 3/97
$103 $103
COMPLETE 3/96

($ in Millions)

COST
INCREASE
$27

2/98
$49
12/98 :
$22

8/97
$22

8/97
$49

12/98
$0

8/95
$0

3/97
50

3/96

ABOVE COST INCLUDE ENVIRONMENTAL ACTIVITY COST, IF NOT
INCLUDED WITH ESF. '
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SCHEDULE
IMPACT

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE



CALICO HILLS COST COMPARISON
- - EXCLUDES DECOMM. COST
REVISION 3 ADD RAMPS ($ in Millions)

- 14-DEC-1990 PREVIOQUS REVISION 3
ESTIMATED ESTIMATED COST

COST COST INCREASE
STRATEGY # 1 $172 $199 527
STRATEGY # 2 $92 $141 $49
STRATEGY # 3 $56 577 $22
STRATEGY # 4 $56 $77 $22
STRATEGY # 5 $§92 $141 $49
STRATEGY # 6 $25 $25 $0
STRATEGY # 7 $138 $138 $0
STRATEGY # 8 $103 $103 $0

-

ABOVE COST INCLUDE ENVIRONMENTAL ACTIVITY COST, IF NOT
INCLUDED WITH ESF.
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CALICO HILLS COST COMPARISON
INCLUDES DECOMM. COST

REVISION 3 ADD RAMPS ($ in Millions)
"~ 14-DEC-1990 PREVIOQUS REVISION 3
ESTIMATED ESTIMATED COST

COST ' COST INCREASE -
STRATEGY # 1 $§215 $249 $34
STRATEGY # 2 $§127 $211 $84
STRATEGY # 3 $75 $118 $43
STRATEGY # 4 5§75 $118 $43
STRATEGY # 5 $127 $211 $84
STRATEGY # 6 $26 $26 $0
STRATEGY # 7 $174 $174 $0
STRATEGY # 8 $127 $127 $0

ABOVE COST INCLUDE ENVIRONMENTAL ACTIVITY COST, IF NOT
"INCLUDED WITH ESF.
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CALICO HILLS COST COMPARISON
EXCLUDES DECOMM. COST
INCLUDES CONTINGENCY

: AT  40%

~— REVISION 3 ADD RAMPS ($ in Millions)
14-DEC-1990 ) PREVIOUS REVISION 3

ESTIMATED ESTIMATED COST
COST COST INCREASE

STRATEGY # 1 $241 $278 $38
STRATEGY # 2 $128 $197 $69
STRATEGY # 3 $78 $108 $30
STRATEGY # 4 578 $108 $30
STRATEGY # 5 $128 $197 $69
STRATEGY # 6 $34 $34 $0
STRATEGY # 7 $193 $193 $0
STRATEGY # 8 $144 $144 $0

ABOVE COST INCLUDE ENVIRONMENTAL ACTIVITY COST, IF NOT
INCLUDED WITH ESF.
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14-DEC-1990
REVISION 2

MAJOR ACTIVITIES

DESIGN, TITLE I, II, III

ENVIRONMENTAL SURVEY/DATA RECOVERY

. SITE PREPARATIONS - SE LOCATION
SITE PREP FOR PROW PASS SITE

FIRST SHAFT CONSTRUCTION

SURFACE FACILITIES CONSTRUCTION
SURFACE BASED TESTING
UNDERGROUND EXCAVATION

CALICO HILLS TESTING

DECOMMISSIONING

CONfIRMATORY STUDIES
DESIGN

RAMP EXTENTION FROM ESF
UNDERGROUND EXCAVATION
TESTING PROGRAM

DECOMMISSIONING

CALICO HILLS
STRATEGY # 1

SCHEDULE
START FINISH

DUR.

10/01/91 12/30/96

05/01/92 12/30/92
8

01/02/93 04/15/93
.5

01/02/93 04/30/93
4

04/01/93 12/30/93
9

04/01/93 12/30/93
9

05/01/93 04/30/95
24

01/15/94 12/30/95
.5

04/01/94 03/30/97
36

01/01/00 06/30/02
30

04/01/85 12/30/96

03/01/95 12/30/95
10

01/01/96 02/28/97
14

09/01/96 02/28/98
18

10/01/00 03/30/04
42

Testing completed in 1998, in this strategy.
Six month longer than original Calico Hills e:timate.
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Calico Hills Stategy # 1
Cost Estimate

14-DEC-1990 REVISION 2

Cost Elements

FACILITY OFF THE BLOCK IN THE SE

Design Cost, Mgt
and Integation, QA: Construction

Decommissioning

Construction Cost:
Site Preparation $2, 655
Surface Facilities $1,611
First Shaft $5,565
Second Shaft $5,535
Subsurface Excavation $24,000
Underground Services $7,293
Construction Operations $6,851
Construction Management $3,011
Capital Equipment $13,940

Subtotal

Environmental Surveys & Data Recovery

Testing Program

Decommissioning $18,066

Capital Equipment $3,000

Contingency
Total Estimated Cost - Initial Program
CONFIRMATORY LIMITED FACILITY, INSIDE BLOCK, NE

Design Cost, Mgt

and Integation, QA: Construction
Decommissioning
Construction Cost:

Site Preparation 0
Ramp Access from ESF Includes TBM $23,000
Shaft Cecnnection to ESF $1,831
Subsurface Excavation $10,000
Underground Services $1,823
Surface Base Test Facilities 0
Construction Management $90
Construction Operations $685
Capital Equipment $860

Subtotal
Testing Program
Decommissioning
Contingency
Total Estimated Cost Confirmatory Program
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($000)
Total
Cost

$13,838
$13,169

$70,461
406
$30,300

$149,240

$1,808
$9,527

$38,289
$11,208
$14, 868

$75,701



SURFACE BASED FACILITY AT PROW PASS

Design Cost, Mgt Construction $2,279
and Integation, QAa: Decommissioning $460
Construction Cost:

Site Preparation $1,711
Surface Facilities 300
Capital Equip. $417
Construction Mgt. 324
Operations and Maintenance 720

Subtotal $3,471

Testing Program » , ' $17,020

Decommissioning $1,030

Contingency 0

Total - Prow Pass Program $24,260

Grand Total $249,201

B-79



08-4

12-DEC-1990

DESIGN
FIRST ENTRY
ENTRY TESTING
SECOND ENTRY
DRIFTING

TESTING

DECOM

CALICO HILLS

STRATEGY # 2
REVISED COST ESTIMATE
BASED ON ESF #30

ORIGINAL REVISED
ESTIMATE ESTIMATE
$6,998 $7,186
$10, 565 $34,424
$1,252 $1,317
$9,514 $34,424
$33,009 $34,876
$30, 300 $29,291
591,639+ $141,518
$34,919 569,959
5126,558  $211,477

($000)
DIFFERENCE
$188
$23,858
$65
$24,910

$1,868

$84,919

Cost increased due primarily to purchase of two tunnel
boring machines and additional excavation due to use

of ramps.

Drifting excavation

increased to 19,000 feet.

Conventional miner still required to mine corners.

Decommissioning cost much greater since ramps are over
three time longer than shafts.
Testing cost reduced due to reduced support cost
in the ESF cost study.

MAJOR ACTIVITIES
DESIGN

SITE PREPARATIONS
FIRST RAMP (ESF EXTENS
SECOND RAMP (ESF EXTEN
UNDERGROUND EXCAVATION

CALICO HILLS TESTING

DECOMMISSIONING

This schedule is based
Testing time remains a
Two ramps are used ins
boring machines.

This schedule allows s
and comments before Li
year 2000.

. on ESF

CALICO HILLS STRATEGY # 2

SCHEDULE
COMPLETION
DATE CHANGE
START FINISH TO ORIGINAL
1/1/93 12/31/94
24
1/1/94 5/30/94
5
ION) 8/01/94 5/30/95
10
TION)  10/1/94 9/30/95 23 MONTHS
12 IMPROVEMENT
6/1/95 1/30/97 3 MONTHS
18 SLIP
1/1/96 12/31/98  NO CHANGE
36
10/01/00 9/30/04
48

Alternative study #30.
t three years.

tead of shafts, using two tunnel

ufficient time for NRC review and
cense Application preparation in



Calico Hills Stategy # 3
Cost Estimate

14-DEC-1990
Cost Elements

Design Cost, Mgt
and Integation, QA:

Construction Cost:
Site Preparation
Surface Facilities
Ramp Access from ESF
Second Shaft
Subsurface Excavation
Underground Services
Construction Operations
Construction Management
Capital Equipment

Subtotal
Envirionmental Cost
Testing Program

Decommissioning
Capital Equipment

Contingency

Summary
REVISION 2

Construction
Decommissioning

includes TRBM

Included with ESF Cost

$24,720
$3,000

Grand Total Estimated Cost
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($000)
Total
Cost

$5,584
$13,112

$49,688
0
$21,600

$27,720

$117,704



14-DEC-1990
MAJOR ACTIVITIES

DESIGN, TITLE I, II
SITE PREPARATIONS
RAMP (ESF EXTENTION)

SURFACE FACILITIES CONSTRUCTION

UNDERGROUND EXCAVATION

CALICO HILLS TESTING

DECOMMISSIONING

The schedule allows sufficient time for NRC

CALICO HILLS
SCHEDULE
STRATEGY # 3

START

10/01/93
05/01/94
08/01/94
09/01/94
06/01/95

09/01/95

10/01/00

before License Application in year 2000.
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FINISH
09/01/97

08/31/94
3
05/30/95
10
02/28/95
6

03/30/96

10

08/30/97
24

01/30/03
28

CHANGE

FOUR MO.
SLIP

THREE MO.
SLIP

THREE MO.
SLIP

8 MC.s ADDED

review and comments



Calico Hills Stategy # 4
Cost Estimate

14-DEC-1990
Cost Elements

Design Cost, Mgt
and Integation, QA:
Construction Cost:
Site Preparation
Surface Facilities
Ramp Access from ESF
Second Shaft
Subsurface Excavation
Underground Services
Construction Operations
Construction Management
Capital Equipment

Subtotal
Envirionmental Cost
Testing Program

Decommissioning
Capital Equipment

Contingency

Summary
REVISION 2

Construction
Decommissioning

$40
$400
$23,000
$2,177
$10,000
$3,176
$3,956
$1,291
$5,648

includes TBEM

Included with ESF Cost

$24,720
$3,000

Grand Total Estimated Cost
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($000)
Total
Cost

$5,584
$13,112

$49, 688
0
$21,600

$117,704



14-DEC-1990
MAJOR ACTIVITIES

DESIGN, TITLE I, II
SITE PREPARATIONS
RAMP (ESF EXTENTION)

SURFACE FACILITIES CONSTRUCTION

UNDERGROUND EXCAVATION

CALICO HILLS TESTING

DECOMMISSIONING

The schedule allows sufficient time for NRC

CALICO HILLS
SCHEDULE
STRATEGY # 4

START

10/01/93
05/01/94
08/01/94
09/01/94
06/01/95

09/01/95

10/01/00

before License Application in year 2000.
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FINISH
09/01/97

08/31/94
3
05/30/95
10
02/28/95
6
03/30/96
10

08/30/97
24

01/30/03
28

CHANGE

FOUR MO.
SLIP

THREE MO.
SLIP

THREE MO.
SLIP

8 MO.s ADDED

review and comments



sg-4

CALICO HILLS STRATEGY # 5 CALICO HILLS STRATEGY # 5
REVISED COST ESTIMATE SCHEDULE
BASED ON ESF #30
12-DEC-1990 ($000) o COMPLETION
ORIGINAL REVISED DATE CHANGE
ESTIMATE ESTIMATE DIFFERENCE MAJOR ACTIVITIES START FINISH TO ORIGINAL
DESIGN $6,998 $7,186 $188 DESIGN 1/1/93 12/31/94
. 24
FIRST ENTRY $10, 565 $34,424 $23,858 SITE PREPARATIONS 1/1/94 5/30/94
S
ENTRY TESTING $1,252 51,317 $65 FIRST RAMP (ESF EXTENSION) 8/01/94 5/30/95
10
SECOND ENTRY $9,514 $34,424 $24,910 SECOND RAMP (ESF EXTENTION) 10/1/94 9/30/95 23 MONTHS
12 IMPROVEMENT
DRIFTING $33,0009 534,876 51,868 UNDERGROUND EXCAVATION 6/1/95 1/30/97 3 MONTHS
. 18 SLIP
TESTING $30, 300 $29,291 -$1,009 CALICO HILLS TESTING 1/1/96 12/31/98 NO CHANGE
- 36
591,639 5141,518 $49,879 :
DECOMMISSIONING ©10/01/00 9/30/04
DECOM $34,919 $69,959 $35,040 48
$126,558 $211,4717 584,919
This schedule is based on ESF Alternative study #30.
Testing time remains at three years.
Cost increased due primarily to purchase of two tunnel Two ramps are used instead of shafts, using two tunnel
boring machines and additional excavation due to use boring machines.
of ramps. Drifting excavation increased to 19,000 feet.
Conventional miner still required to mine corners. This schedule allows sufficient time for NRC review and
Decommissioning cost much greater since ramps are over and comments before License Application preparation in
three time longer than shafts. year 2000.

Testing cost reduced due to reduced support cost
in the ESF cost study.



14-DEC-1990
REVISION 1

MAJOR ACTIVITIES

DESIGN, TITLE I, II, III
ENVIRONMNTL. SURVEY DATA RECOVERY
SITE PREP FOR PROW PASS SITE

SITE PREPARATIONS FOR SHAFT

FIRST SHAFT CONSTRUCTION
SURFACE FACILITIES CONSTRUCTION

SURFACE BASED TESTING

SECOND SHAFT CONSTRUCTION

UNDERGROUND EXCAVATION

CALICO HILLS UG TESTING

DECOMMISSIONING

CALICO HILLS
STRATEGY # 7
SCHEDULE

START FINISH
DUR.
10/01/91 12/30/96

05/01/92 12/30/92

8

01/02/93 04/30/93
4

01/02/93 04/15/93
3.5

04/01/93 12/30/93
9

04/01/93 12/30/93
9

05/01/93 04/30/95
24

08/01/94 03/30/95

8 .

01/15/94 12/30/95

23.5

04/01/94 03/30/97
: 36

10/01/00 03/30/03
36

No change except Decommissioning time moved out.
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14-DEC-1990

REVISION 1

MAJOR ACTIVITIES

DESIGN, TITLE I, II, III

ENVIRONMT. SURVEYS/DATA RECOVERY

SITE PREP FCR PROW PASS SITE

SITE PREPARATIONS FOR 1ST SHAFT

Cff Block

FIRST SHAFT CONSTRUCTION

SURFACE FACILITIES CONSTRUCTION

SURFACE BASED TESTING

UNDERGROUND EXCAVATION

SECOND SHAFT CONSTRUCTION

CALICO HILLS UG TESTING

DECOMMISSIONING

CALICO HILLS
STRATEGY # 8
SCHEDULE

START FINISH
DUR.

10/01/91 12/30/96
05/01/92 12/30/92
8

01/02/93 04/30/93
4

01/02/93 04/15/93
3.5

04/01/93 12/30/93
9

04/01/93 12/30/93
9

05/01/93 04/30/95
24

01/02/94 12/30/94
12

08/01/94 02/28/95
6

04/01/94 03/30/96
24

10/01/00 03/30/03
30

No change except Decommissioning time moved out.
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Science Applications international Corporation WBS 1.2.5.2.2

May 16, 1990

Thomas Q. Hunter

Technical Project Officer
for Yucca Mountain Project

ATTN: Al Stevens

Sandia National Laboratories

Organization 6310

P.O. Box 5800

Albuquerque, NM 87185

INFORMATION REQUESTED AT TASK GROUP COORDINATION MEETING

at the May 9, 1990, coordination meeting, the Calico Hills task group
presented preliminary results including a position pertaining to integration
~f the alternative Calico Hills characterization strategies, with the options
under consideration by the exploratory shaft facility (ESF) alternatives
evaluation. The position was stated as follows:

"Strategies 1, 3, 5 (or 6) can be accommodated if a shaft or ramp
access in the N-NE part of the block is constructed to support
extensive exploration in the Calico Hills unit, in conjunction with
another Calico Hills access outside the block.

At least 3 different approaches to characterizing the Calico Hills
unit can be supported in this manner." '

This integration position was based on limited interpretation of preliminary
test accuracy information ("test likelihood functions") from the Calico Hills
study. The rationale is that the ESF alternatives evaluation can place less
emphasis on integration with those Calico Hills strategies that involve
accesses in the southern part of the block, inside the repository perimeter
and integrated with ESF openings. This is because the vitric facies of the
Calico Hills unit (CHn) can be explored outside the block to the scutheast, as
well as inside the block. This position helps to limit the range of

possibilities that define "flexibility to characterize the Calico Hills unit”
in the ESF alternatives evaluation.

The position stated above suggests a way to maintain several different options
for characterizing the CHn, without requiring an ESF access in the southern
part of the block. Several points are related for clarity:

1. It is not recommended at this time that a N-NE access be constructed
into the CHn, merely that the portion of such an access serving the

main test level (MTL) be designed to support future exploration of
the CHn.

101 Convention Center Dr.. Ste. 407, Las Vegas, NV 89109 (702) 794-7000
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The scope of exploration that would be supported by a N-NE access to
-he CHn could vary considerably depending on whether a limited or
extensive facility is recommended by the task group.

This integraticn position is based on preliminary results and is not
intended to be used as the basis for defining explicit assessments to
be made in the ESF alternatives evaluation. Rather, it is
anticipated that the position will be used in evaluating the
flexibility of various ESF options for characterizing the CHn.

A request was made at the coordination meeting for additional detail on the
nature of exploration and testing in the CHn, and on the services required.
This letter provides that information consistent with the scope of the Calico
Hills analysis. The following information items were requested: : -

1

[ 3]

Location of Calico Hills Test Area. Underground excavation
strategies for characterizing the CHn do not limit testing to a
particular area. The principal objective is exploration, which will
be accomplished chiefly by mapping, sampling, and drilling of the
shaft/ramp and drift walls throughout the excavation. Hydrologic and
transport testing may be conducted to investigate the characteristics
of specific features or facies encountered in exploration. To set
the location for such testing a priori is to pre-suppose much that is
not currently known about the CHn, such as the significance of faults
and fractures for water-borne transport.

Length (footage) of Test Drifts in the Calico Hills. This
information is described in the strategies report developed by the
Calico Hills task group. To maintain flexibility, the N-NE
shaft/ramp access should provide the capability to support 12,000
feet of drifting in the CHn. The schedule for such drifting,
relative to construction of the ESF MTL, has not been defined.

Size of underground openings in the Calico Hills. The task group has

assumed the cross-section of drifts in the CHn to be 12 feet high by
14 feet wide. ’

Flexibility for Additional Drifting. The footage given above is an
upper bound. Scheduling of such development is addressed below.

Utility Requirement in the Calico Hills Test Room. This refers to
the drill room at the ESF MTL, which would be used in Strategy 6 to
drill angled, dry boreholes down into the CHn, intersecting the Ghost
Dance Fault. The depth of these borings would be 400 to 600 feet.
The drill room would require 75 kW electrical power, 650 to 900 CFM
compressed air at 110 psi, and 5 gpm water service.

Number of Persons in the Test Area. As stated above, no test area
has been identified for Calico Hills testing. The emphasis will be
on exploration, and tests will be located so as to investigate the
significance of features or facies encountered. For estimation

c-3
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purposes, however, some assumptions have been made concerning
testing. About 35 scientific personnel would be involved in the
testing program. The nature of tests that would be conducted has
heen described in a widely distributed memorandum (ELH:sjt:M90-015).

-1

Construction/Operation Schedule. A 7-day, 3-shift schedule would be

used for construction and operation of exploratory facilities in the
CHn. ' '

8. Support Facilities Required. An underground shop sufficient for
maintenance and minor repair of road headers, LHDs, and other heavy
equipment will be required in the CHn facility. At the surface, the
scope of facilities required to support testing and construction
would be increased by roughly 50 percent.

9. Schedule for Developing Calico Hills Test Area. Preliminary
schedules developed by the task group show that for an exploratory
facility integrated with ESF underground openings, access extension
into the CHn follows directly on access construction to the ESF MTL.
Consistency with the U.S. Department of Energy (DOE) Mission Plan
schedule indicates that drifting in the CHn would be conducted
concurrently with development of long drifts at the MTL.

10. Restrictions on Excavation Method. The task group is assuming that
drifting in the CHn would be performed using a mechanized "road
header” and that rock bolts and meeh will provide adequate ground
support. No restrictions have been placed on the method of -
shaft/ramp access construction. Although core photos from boreholes
at Yucca Mountain indicate that certain strata of the CHn may have
low competence for excavation (esp. vitric facies), the same photos
show that competent strata are available. Excavation can be largely
restricted to these strata without major impact on the utility of
data obtained. It is expected that the use of steel sets or similar
methods of ground support will thus be limited, although not
eliminated, by selection of strata. Drilling from the underground
openings would be relied upon to characterize rock quality and
collect data from less competent zones.

The number and location of tests was also discussed in the coordination
meeting. The memorandum cited above states the assumptions used for cost
estimation by the task group. Further definition of testing requirements
depends on the results of exploration, which will include mapping and sampling
during construction. Perched water testing (similar to that planned for the
ESF) will be performed if necessary. A series of radial boreholes will be

drilled and tested from the shaft/ramp access, using the ESF radial boreholes
test as a model.

Several comments were received in the coordination meeting to the effect that
a second access, probably a raised bore from the Calico Hills breakout level
to the ESF MTL or to the surface, would be required by the DOE even for a
limited facility. This requirement is based on safety and health
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~onsiderations, and interpretation of DOE Order 5480.4 which cites the
ralifornia Mine and Tunnel Safety Orders. There is caution among the
engineers of the Calico Hills task group as to whether a second access would
be required under all conditions. Accordingly, we defer specification of such
an access but will assume, for the purpose of estimating schedule and
assessing impacts to the site, that a second access will be constructed. For
the case of a limited facility, the second would probably be constructed near
the first. To accommodate such an access, a flexible ESF configuration could
include a drill room. Otherwise, the second access would be constructed to

the surface, and located in a shaft pillar that could decrease the usable
repository area.

As another outcome of the coordination meeting, the Calico Hills alternative
strategy list distributed in early April may be revised by the task group. In
the process of developing the strategies, the group used certain assumptions
developed by the ESF alternatives evaluation, including that the general
boundaries of the repository-ESF were fixed. However, Strategy No. 5 would
produce an underground opening that extends from the repository to a shaft
access outside the repository block. This could effectively extend the
rerimeter of the repository facility. The next scheduled meeting of the task
group on May 23-24, 1990, will consider whether Strategy No. 5 is consistent
with this assumption, or should be changed.

I hope you find this information useful. Please feel free to direct any
questions to Errol Gardiner at (702) 794-7786 or FTS 544-7786 or Ernest Hardin
at (702) 794-7617 or FTS 544-7617.

%&%Jw

John E. Shaler
Assistant Project Manager
Technical Support
Technical and Management
JES:ELH:sjt:L90-035 Support Services
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D. H. Alexander, HQ (RW-332) FORS

Scott Van Camp, HQ (RW-221) FORS

Mlke Lugo, Weston, Washington, D.C.

. Bjerstedt, YMP, NV

Dobson, YMP, NV

. Dyer, YMP, NV

. Dymmel, YMP, NV

Edwards, YMP, NV

. Girdley, YMP, NV

Waters, YMP, NV

Ellsabeth Browne, ADA, Menlo Park, CA

Hollis Call, ADA, Menlo Park, CA

Charlie Voss, Golder Assoc., Redmond, WA

J. B. Robertson, Hydrogeologic Inc., Herndon, VA
B. M. Crowe, LANL, Las Vegas, NV

B. C. Schepens, REECo, Las Vegas, NV

David Wonderly, REECo, Las Vegas, NV

Scott Sinnock, SNL, Las Vegas, NV

Lewis, USGS, Denver, CO

Barbour, SAIC, Golden, CO

Andrews, SAIC, Las Vegas, NV, 517,/T-29
Beall, SAIC, Las Vegas, NV, 517/T-36
Cottle, SAIC, Las Vegas, NV, 517,/T-14
Gardiner, SAIC, Las Vegas, NV, 517,/T-39
Hardin, SAIC, Las Vegas, NV, 517,/T-13
Karnoski, SAIC, Las Vegas, NV, 517,/T-08
Lamonica, SAIC, Las Vegas, NV, 517,/T-21
Mattson, SAIC, Las Vegas, NV, 517,/T-13
Paige, Harza, Las Vegas, NV, 517,/7-13
Rohrer, W, Las Vegas, NV, 517,/T-23

. Voegele, SAIC, Las Vegas, NV, 517,T-04
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Science Applications International Corporation

WBS #1.2.1.2.5
QA: N/A

June 20, 1990

Distribution »
DISTRIBUTION OF MEMORANDUM OF UNDERSTANDING, CONTRACT #DE-AC08-8TNV10576

_ The enclosed Interface Memorandum of Understanding (MOU) 630002, Rev. 0, Sheets
1 through 5, has been accepted and signed by the affected participants, and is

being distributed for your action or information. Upon conclusion of

all actions and acceptance by the requestor, the MOU will be closed and

redistributed for your records. :

If you have any questions, please contact K. R. Harbert at (702) 794-7637 or FTS
544-7637, or F. J. Linder at (702) 794-7634 or FTS 544-7634 of my staff.

John H. Nelson, Project Manager
Technical and Management
JHN:FJL:po:L90-034 Support Services

Enclosure
As Stated

101 Convention Center Dr., Ste. 407, Las Vegas, NV 89109 (702) 794-7000

Other SAIC Offices. Albuguergus. Ann Arbor, Arlington. Atlants, Boston. Chicago. Huntaville, La Joils. Los Angeiss. McLean. Oriando. Sants Baroara. Sunnyvaie. and Tucson
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. Waters, YMP, NV

Roll, W., Las Vegas, NV

Beall, SAIC, Las Vegas, NV, 517,/T-36
Cavazos, SAIC, Las Vegas, NV 517,T-24
Chandler, SAIC, Las Vegas, NV, 517,/T-29
Davenport, SAIC, Las Vegas, NV, 517,/T-36

. Dussman, SAIC, Las Vegas, NV, 517,/T-14
. Grant' SAIC. us Vegls, Wf 517/1“13

. Helms, SAIC, Las Vegas, NV, 517,/T-24
. Jorgenson, SAIC, Las Vegas, NV, 517,/T-13

King, SAIC, Las Vegas, NV, 517,/T-03

. Linder, SAIC, Las Vegas, NV, 517,/T-07
. Macnabb, SAIC, Las Vegas, NV, 517,/T-04

Moore, SAIC, Las Vegas, NV, 517,/T-31
Osborne, SAIC, Las Vegas, NV, 517,/T-07
Pendleton, SAIC, Las Vegas, NV, 517,/T-10
Saunders, SAIC, Las Vegas, NV, 517,/T-24
Shaler, SAIC, Las Vegas, NV, 517,/T-15
Tait, SAIC, Las Vegas, NV, 517,/T-40
Teak, SAIC, Las Vegas, NV, 517,/T-24

. Therien, SAIC, Las Vegas, NV, 517,/T-40

Treadwell, SAIC, Las Vegas, NV, 517,/T-17
Voegele, SAIC, Las Vegas, NV, 517,T-04
Waddell, SAIC, Las Vegas, NV, 517,T-21
Younker, SAIC, Las Vegas, NV, 517,/T-10

June 20, 1990
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Distribution—Letter dated 6,20,/90

R. V. Barton, YMP, NV

Blanchard, YMP, NV

Dixon, YMP, NV

. Dobson, YMP, NV

. Dymmel, YMP, NV

Horton, YMP, NV

Iorii, YMP, NV

Newbury, YMP, NV

Petrie, YMP, NV

Wilmot, YMP, NV

. Wilson, YMP, NV

Bullock, FSN, Las Vegas, NV

Hilsinger, FSN, Las Vegas, NV

Calovini, H&N, Las Vegas, NV

. Schreiner, H&N, Las Vegas, NV

Herbst, LANL, Los Alamos, NM

. Milligan, LANL, Las Vegas, NV

Jardine, LINL, Livermore, CA

. Short, LILNL, Livermore, CA

. Lowder, MACTEC, Las Vegas, NV

Gardella, REECo, Las Vegas, NV

Pritchett, REECo, Las Vegas, NV

Hunter, SNL, 6310, Alburquerque, NM
. R. Morales, SNL, 6311, Alburquerque, NM

Tony Buono, USGS, Las Vegas, NV

L. R. Hayes, Lakewood, Las Vegas, NV
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YUCCA MOUNTAIN PROJECT Y-AD-087
_ MEMORANDUM OF UNDERSTANDING ®Page 1 of _5 490
1 INTERFACE CONTROL NO. | 2 REVISION * WBS NO(S). 7 QUALITY RELATED
3000 0 X6\ ‘LS| X ]YES [ ]NO
3 CINO(S). $ REQUESTED BY/ORGANIZATION 8 PREPARED BY/ORGANIZATION
78P L. S. Costin/SNL A. W. Dennis/SNL

SSUBJECT. Inclusion of Calico Hills Risk/Benefit Study Results into the
ESF Alternatives Study

0 DESCRIPTION:

Purpcse:

The purpose of this Memorandum of Understanding (MOU) is to identify the
information that the Calico Hills Risk/Benefit Study group will provide to
sandia National Laboratories (SNL) for inclusion in the ESF Alternatives
Study, the method and schedule for transmission of this information from
the Calico Hills Study (CHS) to the ESF Alternatives Study (ESF-AS), and

the procedure the ESF-AS will use to incorporate this information into the
ESF Alternatives Study.

""REASON: Results are needed to complete ESF/Repository Options for the ESF
Alternatives Study evaluation.

12 NEED DATE: 13 SUPPLIER ORGANIZATION(S)
See Block 9 See Block 9

14 5IGNATURE AND ORGANIZATION DATE SIGNATURE AND ORGANIZATION

=14-90

¢ /%%




YUCCA MOUNTAIN PROJECT

MEMORANDUM OF UNDERSTANDING
CONTINUATION PAGE SPage_2 of 5__

" INTERFACE CONTROL NO. REVISION PREPARED BY/ORGANIZATIO

30002 O Aw Dewn's [Sac
Background:

~ne Yucca Mcountain Project Office has assigned respensibility for forming
and chairing a working group to implement the Calico Hills Risk/Benefit
Plan (YMP/90-3) to the Technical and Management Support Services (T&MSS).
Sandiz National Laboratories (SNL) has responsibility for cenducting the
ESF Alternatives Study.

Scope-of-Work:

_ The following is a clarificaticn of the scope of work in the implementation
plans of the ESF-AS and the Calico Hills studies:

1. Information that the Calico Hills Study group will provide:

a. The CHS group will identify one or more preferred strategies for
characterizing the Calico Hills unit for inclusion in the ESF=-AS
and explain the basis for the preference with respect to the
factors considered in the CHS.

-

b. The CHS group will summarize the basis used to determine the
selected strategy(s) and if this basis included a risk-benefit
analysis, as identified in Section 8.3.1.2.2.4.6 of the Site
Characterization Plan and Section 3.2.1 of the Nuclear Regulatory
Commission (NRC) Staff’s Site Characterization Analysis (applicable
rext from these documents is quoted in Attachment 1). The ESF-AS
needs this information to estimate the potential for addressing NRC
concerns with regard to Calico Hills characterization.

c. The CHS group will provide a description, layout sketch, cost
estimate, and development schedule for each preferred strategy and
will identify constraints on the proposed construction method for
the preferred strategy. The cost and schedule estimates will be as
consistent as possible with those being developed in the ESF-AS.

2. Method and schedule for transmission of information:

a. The CHS group will provide the information identified above, in an
interface control document, to the ESF-AS (SNL) and to the Project
Office on. or before June 30, 1990.

b. SNL will confirm whether the information provided by the CHS is a
sufficient basis for SNL to proceed with incorporating the
preferred strategy or strategies into the ESF-AS, and will request
Project Office concurrence, if necessary.

c. The CHS information will be accepted by the Project Qffice and any
revisions provided to SNL by August 31, 1990.
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Incorporation of information provided by the CHS group into the ESF-aS:~

a.

Tn the case where a single strategy is selected for character-
ization of the Calico Hills, the ESF-AS group will incorpcrate that
strategy into all the ESF-AS options. In the case where multiple
Calico Hills strategies are selected, the ESF-AS group wilil
incorporate one of the selected Calico Hills strategies into each
of the ESF-AS options (combinations will be made on a "best-fit"
basis). Incorporation will be by extension of propesed surface-to-
underground shafts and/or ramps; identification of new ESF Main
Test Level (MTL) to Calico Hills Test Level (CHTL) shafts and/or
ramps; or some other combination of shafts, ramps, and/or drifts to
establish the ESF MTL to CHTL connection.

The ESF-AS group will develop a description, layout sketch, cost
estimate, and development schedule and will identify the precposed
construction method(s) for each of the combined options.

The ESF-AS group will analyze the resulting ESF-repository options,
rank order them, and select a preferred ESF-repository option in
accordance with the procedures identified in the Exploratory Shaft
Facility Alternatives Study Implementation Plan.
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3page 4 of _3

TINTERFACE CONTROL NO.
& 3000 2

REVISION
=)

ATTACHMENT 1

SITE CHARACTERIZATION PLAN
VOLUME IV, PART B, CHAPTER 8
DECEMBER 1988

8.3.1.2.2.4.6 Activity: Calico Hills test in the exploratory shaft
faci_ity. The Calico Hills nonwelded unit is expected to be a principal

. barrier to the flow of ground water and transport of radicnuclides.
Therefore, it is critical to have high confidence in the understanding of
the urit’s hydrologic processes, conditions, and properties, under both
present and expected future conditions. In particular, it is important to
understand the effects that fractures and faults have on flow paths and
travel times, and the conditions under which fracture flow may occur.
Although the need to characterize-the Calico Hills is apparent, it is
possible, in some circumstances, that penetration of the unit witain the
repository block for testing purposes could affect the performance of the
site. For this reason, a test program that would be designed for the
acquisition of in situ data in the Calico Hills would represent a pctertial
rrade-off between the need to acquire data and the need to preserve
site-performance capability. Alternative approaches under consideration
£5r the testing include shaft sinking and drifting in the Calico Hills unit
in the vicinity of the site and various compinations of vertical and angle
drillholes and underground excavation. Additional discussion of the data
needs, methods of acquisition, and potential risks is presented in Section
8§.4. A risk/benefit analysis and selection of appropriate test options
will be prepared before the initiation of testing.

NRC STAFF SITE CHARACTERIZATION ANALYSIS OF THE DEPARTMENT OF ENERGY'S
SITE CHARACTERIZATION PLAN, YUCCA MOUNTAIN SITE, NEVADA

'3.2.1 Geohydrology and Pre-Closure Hydrology Programs. " . .With respect to
tne sufficiency of field studies and activities to test hypotheses about
individual features, events and processes, the staff has identified the
following concerns: (1) Plans to characterize the geohydrologic properties
of the Calico Hills unit (a nonwelded tuff unit under-lying the repository
horizen) are not complete. It is currently hypothesized in the SCP that
groundwater flow through fractures and faults within the the Calico Hills
nonwelded unit is negligible. As a result, the Calico Hills nonwelded unit
has been designated the primary natural barrier to groundwater flow and
radionuclide transport. However, current plans for characterization of the
Calico Hills unit are limited to surface-based studies (vertical bore-
holes). It is acknowledged in the SCP that the surface-based studies will

Cc-13
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provide very limited information about the distribution and flow charac-
reristics of fractures and faults in the Calico Hills unit and thus, are of
limited use in supporting the hypothesis of negligible flow through fauits
and fractures. Development of in situ testing in the Calico Hills unit as
part ¢f an expleratory shaft facility is being held in abeyance because of
a concern that penetration of the unit within the repository block may
adversely affect the performance of the site. Alternative approaches
(shaft sinking and drifting in the vicinity of the site and various
combinations of vertical and angle drillholes and excavations) are being
considered. Potential tradeoffs between the need to acquire data and the
need to preserve site-performance capability are being evaluated by DOE
with a risk-benefit analysis. Selection of appropriate test options will
be made, anz consultations with NRC staff held prior to initiating testing.
Because of tne importance placed on the Calico Hills unit in demonstrating
compliance with the performance objectives of Part 60, the staff considers
development and completion of an adequate testing plan for the unit to be a
significant open item; and..." -

NUCLEAR WASTE POLICY ACT OF 1982

Section 113(c) Restrictions. "(1) The Secretary may ccnduct at any
cara.date site only such site characterization activities as the Secretary
considers necessary to provide the data required for evaluation of the
suitability of such candidate site for an application to be submitted to
rhe Commission for a construction authorization for a repository at such
candidate site, and for compliance with the National Environmental Polic
Act of 1969 (42 U.S.C. 4321 et seq.})..."
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June 30, 1990

M. B. Blanchard, YMP, NV
T. O. Hunter, SNL, Albuquerque, NM

INTERFACE CONTROL INPUT FROM CALICO HILLS RISK/BENEFIT ANALYSIS (CHRBA), TO
THE EXPLORATORY SHAFT FACILITY (ESF) ALTERNATIVES STUDY

The following information is provided to Sandia National Laboratories for
inclusion in the ESF Alternatives Study, in accordance with Memorandum of
Understanding (MOU) 630002, Rev. 0.

A, Preferred strategies.

The CHRBA task group recommends that ESF alternatives be evaluated using
characterization strategy #2 or #5, as they are described in Attachment 1.
These strategies involve extensive drifting in the Calico Hills nonwelded
(CHn) hydrogeologic unit, inside the repository block. Strategies #2 and #5
differ chiefly with respect to CHn access location. No significant difference
between these strategies with respect to performance impacts or the accuracy
of information obtained, has been identified by the task group.

It is recommended that the ESF be designed to accommodate strategy #2 or #5,
and that the CHn accesses be constructed as soon as practicable. The CHRBA
task group has assumed that two proximale accesses would be required. No
constraints on construction method or type of access (e.g,, shaft or ramp),
because of performance impacts or accuracy of information obtained, have been
identified by the task group. Once the accesses have been constructed, it is
anticipated that the extent of exploration and testing will be determined from
factors including the available information about the CHn unit. Eventually,
the extent of exploration and testing could reach that which is defined for
strategies #2 and #5.

The CHRBA task group finds that among the alternatives considered, strategies
#2 and #5 will provide the most accurate information about the CHn unit.
However, the task group also finds that such information is unlikely to alter
the present expectation that site performance will meet the total system
performance objective by a wide margin.

The CHRBA task group also finds that strategies #2 and #5 each would result in
larger expected impacts on site performance than the other strategies
considered. However, the expected change in releases of radionuclides from
the site that is attributable to implementation of either strategy #2 or #5 is
a minor component of the total releases from the site, and the site is
expected to meet the total system performance objective by a wide margin.
These results are based on expected values for performance and the impacts of
the strategies. (Ongoing sensitivity studies will examine the effects of
using different percentiles of prior distributions for performance outcomes.)
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B. Basis for selection.

The overall objective of the CHRBA is to recommend to the U.S. Department of
Energy (DOE) a characterization strategy that balances the value of reducing
uncertainty, and the potential increase of risk associated with CHn
characterization activities. The CHRBA employs a value-of-information
approach to model the reduction of uncertainty, and compares this value with
estimated impacts to the postclosure performance of a geologic disposal
system at Yucca Mountain. :

Information needs for characterizing the CHn unit were identified by the task
group using the Site Characterization Plan (SCP) and other sources.
Alternative conceptual models as identified in the SCP were a factor in
developing information needs. The task group concluded that all the
strategies considered in the study, and the baseline SCP program (consisting
of surface-based testing and testing at the ESF main test level) would address
each of the information needs identified. However, they would be addressed to
different degrees by the strategies, resulting in different levels of
confidence about the contribution of CHn performance to system performance.

Strategies were composed in a systematic approach that is documented in
Attachment 1. Alternatives for major features of a Calico Hills characteriza-
tion strategy were identified, and combined to form all possible combinations.
These were screened and categorized, then grouped according to simple
indications of test utility and potential for waste isclation impacts. The
possible configurations were used to compose a set of strategies that
represents each of the groups identified.

Possible states of the CHn unit were identified for performance estimation.
Total system performance was judged to be sensitive to hydrologic conditions,
and four possible flow regimes were identified and defined using numeric
criteria, as follows: :

Concentrated Fracture Flow. Defined as >1,000 cubic meters/yr moving
through one or more faults, including associated fracture zones,
providing pathways through >90% of the CHn unit. The plan area of
such zones would be on the order of 5% of the repository area,
requiring an effective flux-concentrating mechanism.

Distributed Fracture Flow. Defined as >1,000 cubic meters/yr moving
through fractures distributed over 50% or more of the repository
area, and providing pathways through >90% of the CHn unit.

Fast Matrix Flow. Defined as >1,000 cubic meters/yr moving at an
average velocity of >10 cm/yr along matrix pathways through the CHn.

Slow Matrix Flow. Defined to include matrix flow and fracture flow
conditions not described above.

These conditions represent prevailing conditions over 10,000 yr and may not

exist at present. It was assumed that any flow condition could be paired with
one of the regimes, based on which definition fits best. The threshold flow
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rate approximates a quantity of water sufficient to dissolve a volume fraction
of spent fuel that could result in releases that approach the total system
objective, as calculated by Sinnock et al. (1987).

For each flow regime the prior expected probability of occurrence was
estimated. The probability that each strategy would correctly identify each
flow regime, given that it exists, was estimated. These "test likelihood
functions” were used to generate updated probabilities for flow regimes.

The measure used to assess total system performance was the sum of release
ratios as defined in 40CFR191. The effects of engineered barriers, .flow
pathways, chemical retardation, matrix diffusion, dispersion, and other
transport processes were considered in the direct assessments on this measure.
The cumulative inventory of radionuclides available at the upper CHn contact
over 10,000 yr. was postulated at different levels, and the inventory to be
transported through the CHn unit estimated. The constitution of the inventory
was assumed to consist of a volume fraction of spent fuel, enriched in Tc-99
to the same activity level as the most abundant actinide. This was a
conservative treatment, based on recent laboratory and theoretical work (Apted
et al., 1990) that uranium oxidation may play an important role in release
from the waste form. The proportion of actinides and Tc-99 in the released
inventory remains roughly the same from 1,000 to 10,000 yr, up to theoretical
release levels at which Tc-99 is depleted from the waste.

The availability of radionuclides at the top of the CHn unit ("source term")
was assessed for each flow regime as a cumulative distribution function (cdf).
The performance of the CHn unit was assessed for each flow regime, for several
mass-points representing the "source-term" distribution. The performance
contribution of the saturated zone was addressed as a cdf, on a reduction
factor applied to the total system performance measure, for any flow regime.
These assessments describe a performance model that is essentially linear.

Waste isolation impact was assessed as a factor by which the cdf on site
performance for any flow regime would be multiplied, given the excavations and
boreholes associated with each strategy. Thus the greater the impact, the
"flatter" the cdf on performance for a flow regime. The impact factor was
also assessed as a cdf. The reference conceptual repository design (SNL,
1987) was assumed for these assessments.

A valuation model was constructed for comparative evaluation of different test
outcomes and strategies. This model assumes that future actions (e.g.,
license application, repository construction and operation) taken on the basis
of release predictions which are based on test results, may have different
value than actions based on knowledge of actual releases (if it were
available). The range of possible releases was defined in intervals: R<0.01,
0.01<R<0.1, 0.1<R<1.0, and R>1.0, where R is the expected value of the total
system performance measure. The ranges of predicted and actual releases were
correlated producing 16 possible outcomes. Each of these was assigned a a
value, based on consequential costs, by a management panel that was not part
of the CHRBA task group. The resulting values were combined with assessed
distributions on site performance, and direct cost, in a probabilistic
formulation yielding present value of each strategy.
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The valuation model results are preliminary, but are not used as the basis for
the recommendation. The results show that because of low probabilities for
outcomes associated with high costs, the value of testing is dominated by the
direct cost of each strateqgy. In other words, using this model the "payback"
from testing has a small dollar value because predicted site performance
already meets the total system objective by a wide margin, and small changes
in predictions based on test outcomes are expected. However, the task group
recognizes that there are additional values that were not considered in the
valuation model, including subsystem performance objectives (e.g., groundwater
travel time), evaluation of alternative conceptual models, and the need to
develop scientific and requlatory consensus on system performance. In
addition, the task group recognizes technical direction from the Nuclear Waste
Technical Review Board regarding CHn unit characterization, as well as the
preliminary recommendation from a recent independent peer review on '
unsaturated zone hydrology studies for the Yucca Mountain Project. Finally,
the task group acknowledges that the plan for the CHRBA specifies a
recommendation to the DOE, based chiefly on the tradeoff between test utility
and performance impact.

The rationale for the recommendation is therefore based on the following:

(1) testing in the CHn unit is valuable for reasons not considered in the
valuation model discussed above; (2) information collected in the near future
from other activities (e.g., surface-based testing) may indicate a compelling
need for accurate test results from the CHn unit; (3) strategies #2 and #5
were judged by the task group to be the most accurate; and (4) waste isolation
impacts from extensive exploration in the CHn unit are expected to be minor.

C. Strategy description.

The description, rationale, and rough layout sketch for all the strategies
considered are provided in Attachment 1. Cost estimates and schedules for
strategies #2 and #5 are provided in Attachment 2, which also lists the
assumptions used to produce these estimates.
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ATTACHMENT 1
Revised 5,/29,/90

2.4 COMPOSE ALTERNATIVE CHARACTERIZATION STRATEGIES

NOTE: This report has been revised from the previous
version dated 4/18/90. Strategy No.’'s 1, 2, and §
have been changed, and Strategy No.’s 7 and 8 have
been added in this version. A summary of the changes
is presented near the end of the text.

Assumptions and Overview

In developing the list of strategies, a series of steps was defined. These
steps included definition of the option space, permuted combinations,
screened combinations, grouped combinations, selected combinations, and
development of combinations into strategies. To accomplish this process the
following quidelines were used: ’

* options should span the space of possibilities

* options should be substantially different with
discriminating features

* options should be reasocnable

* general boundaries of the repository are fixed
* ESF to be integrated with the repository |

* 70,000 MIU capacity for the repository

* costs, environmental impacts, sociceconomic impacts, etc.
will not be considered, but may be considered in the final
steps in the study methodology

The following terminology will be used in this discussion. The options space
is defined by axes which represent ways that options may differ, and are
called factors. The factors may occupy different states, corresponding to
different characterization program configurations. The list of possible
combinations of these factors is referred to as a list of combinations, which
is screened to become a list of access options. The access options are
grouped, and representative options chosen from the groups. Representative
access options are consolidated and modified using rationale, to form
characterization strategies. Strategies may be augmented with other details
such as testing requirements, provision for special testing underground, and
surface-based testing (SBT) in addition to the Site Characterization Plan
(SCP) SBT program. Once the strategies are identified, additional
descriptive information such as opening size and construction method may be
specified, as appropriate, to describe the detailed strategies for
evaluation,

Strategies that involve SBT take into account the SCP program plans for
surface-based investigation of the Calico Hills unit (CHn), and also:

* Expanded scope of surface-based drilling into the CHn.

C-20



Revised 5,29,/90

. * Surface-based angle-hole drilling.
* OQutcrop studies near Prow Pass, north of the site area.
* Drilling into the CHn from the ESF main test level.

* Geophysics, either surface-based or with subsurface borehole
control, in the site area.

Analysis of underground excavation considerations resulted in 24 access
options (Figure 2.4-3) which take into account the following:

1. Possible areas of exploration; north-northeast, south-southeast,
west, or central.

2. Location of the initial penetration into the CHn; whether inside
or substantially outside of the defined exploration block.

3. The possible need for an extensive facility to support exploration
and testing.

4. Whether or not.access is combined and integrated with the ESF
underground openings.

The factors listed above are depicted on the "option space" diagram, Figure
2.4-1. The SBT vector on the diagram shows that the SBT strategies were
considered separately from the excavation options until the SBT and the
excavation strategies were developed. At that point, strategies combining
SBT and underground excavations were considered.

The 24 possible combinations were screened, eliminating cutside options that
require ESF integration. The basis for this resides in the initial
assumptions that the ESF is to be integrated (i.e., shared openings) the
repository, and that the general boundaries of the facility are fixed. If
outside openings are constructed which may ultimately be connected with the
repository, then the boundary of the repository may be extended. This was
judged not to eliminate any options which would have tended maximize test
utility or waste isolation.

An additional screening step eliminated inside options that would not be
integrated with the ESF. These possibilities were based on the idea that a
shaft or ramp could be constructed inside the exploration block and never
integrated with either the ESF or the repository openings. A barrier pillar
would be maintained, and the repository usable area would be reduced. The
basis for the idea was that waste isolation performance might be enhanced
slightly if there were no direct connection from the waste emplacement areas,
to openings within the CHn natural barrier. However, this concept would also
require at least one additional opening (and possibly two or more) from the
surface through the repository block. The possible adverse impact of such
extra penetrations was judged to offset the possible benefit to waste
isolation.

c-21



Revised 5,29,/90

Based on the screening, a matrix of 12 options was developed (Figure 2.4-4).
Combining like attributes, the options (including SBT) were reduced to nine
strategies. Each strategy includes the basic SCP characterization program,
and has a reasonable likelihood of providing the needed information for
characterization of the CHn, although some strategies are more likely to
provide this information than others.

Defining the Option Space for Underground Excavation

For strategies involving underground excavation, the following were developed
as the principal factors describing the space of possibilities:

1) Location of initial penetration into the CHn.

Penetrations into the CHn may take several forms. A single shaft
or ramp will be excavated initially. An additional access may be
constructed to facilitate ventilation and egress. This additional
access may be constructed in the immediate vicinity of the initial
access, or may be distant. For this study, the location of the
initial penetration was judged to be more important than whether
or where an additional access is constructed. This position

. simplifies the range of options to be considered, and is explained
in the following paragraphs.

A additional access could be as simple as a raise bore with
diameter of a few feet, in the immediate vicinity of the initial
CHn penetration. The pilot hole drilling and raise boring
operations could probably be performed dry, and the rockmass
damage from excavation would be minimal. The impact of such an
access on test utility or waste isolation, while potentially
significant, does not warrant explicit consideration in the Calico
Hills study, unless it is constructed in a different part of the
site area (i.e., north, west, central, or south).

Even if penetrations at more than one location are planned, it has
been assumed in this study that they would not be constructed
concurrently. It is expect that after construction of the initial
access, and after roughly two years of SBT as planned in the SCP,
significantly more will be known about CHn performance. This
~information will support evaluation of the impacts of a second
penetration. Thus at the present time, the location of the
initial penetration is more important than that of an additional
access.

The term penetration refers to the underground opening through the
upper limit of the CHn, that might become a transport pathway
depending on prevailing hydrologic conditions, and the performance
of other barriers, during the postclosure performance period. The
location of the surface portal for a ramp is considered
insignificant relative to that of the CHn penetration.

The possibilities for primary penetration location were determined

to be: (1) north, south, or central locations inside the
exploration block; and (2) northeast, west, or southeast locations
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2)

outside the block. The basis for using the exploration block, and
the rationale for the location possibilities listed above, are
discussed further below.

Limited vs. extensive facility.

Access to significant features of the CHn unit from underground
openings in the site area, is chiefly limited by the extent of
excavation. More extensive drifting within or in the immediate
vicinity of the repository block, could increase the potential for
adverse impacts to waste isolation. Alternatively, extensive
drifting outside the repository block could provide information
needed for site characterization (possibly in conjunction with
surface-based or ESF activities), while substantially limiting
adverse impacts. To examine this tradeoff, the extent of drifting
in the CHn was included as an explicit factor in the study. The
number of accesses was not considered as an explicit factor as
discussed below. '

Mining regulations (e.g. 30 CFR 57) give general requirements for
worker health and safety. The mining engineers on the task group
stated that although rigid rules do not exist, exploratory
drifting would be limited by a single access. For the case of a
shaft, drifting might be limited to roughly 2,000 feet in any
direction because of ventilation, egress, and other concerns. For
a ramp, the length of the access would be on the order of 6,000 to
8,000 feet, leaving only a few thousand feet at the objective
horizon before access was curtailed., A single-access facility
would thus be restricted to exploration of features within a
limited distant of the access.

The task group considered that scientific testing would be
required in an underground facility in the CHn. As a minimum,
sampling and geologic mapping would be conducted throughout the
facility. Exploratory drilling or drifting would be relied upon
to characterize local variation in stratigraphy, the extent of a
discontinuity, or for testing of a hydrologic feature. The
simplest hydrologic tests would involve borehole stress tests and
instrumented monitoring activities. The task group was in general
agreement that such testing would require at least 20 scientific
personnel to work underground at the same time, and that the
facility would be what the engineers referred to as "operational."

Thus a single access facility would be limited to exploratory
excavation and drilling, with restrictions on the extent of
drifting and scope of testing. A second access would be needed
to support major testing, and would also permit more extensive
exploratory drifting, regardless of the location of the second
access with respect to the initial access. An additional access
constructed by raise boring or comparable methods in the immediate
vicinity of the initial access was ignored in development of
options. However, haulage and service requirements on such an
access could be determined from the extent of drifting that was
associated with each option.
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Finally, the relationship of extensive drifting to access
locations was considered. Targets for extensive drifting within
the block were identified as: lateral facies transition in the
central part of the site, Ghost Dance Fault, Solitario Canyon
Fault, Drillhole Wash, and bounding structures to the east or
southeast. - It was determined that roughly 12,000 lineal feet of
drifting could reach substantially all of these features from an
inside access, and that a similar scope of drifting would be
adequate to explore all of the features accessible from an outside
access. The specific layout for drifting, and the locations where
features would be intercepted, were not defined.

3) Connection/integration with the ESF vs. no connection/integration

This factor represents a possible major design feature of the ESF,
and thus of the repository, and was treated explicitly in the
Calico Hills study. An access for CHn exploration inside the
exploration block could be integrated with an ESF shaft or ramp,
and would share surface facilities as well. In principle, a shaft
or ramp for access to the CHn could also be constructed inside the
exploration block, but with no connection to the ESF. This
possibility is discussed further in the description of screening.

4) Provision for special area for "aggressive testing."

Some task group members maintained that flexibility to perform
large-scale hydrologic or transport experiments in the CHn was an
important factor. This could be accomplished in either of two
ways: (1) by providing access to features of interest well outside
the exploration block (more flexibility); or (2) by providing
information as the basis for evaluating whether it is reasonable
to perform such testing within the exploration block. The latter
approach was implemented in the development of options rather than
the former, to limit the number of options considered and because
the approach to "aggressive testing" was judged to be much less
important than the extent of exploration, for evaluating the test
utility of alternative strategies.

The exploration block that is outlined in the map provided as Figure 2.4-2,
was chosen to define the location aspect of strategies. 1In general,
penetrations inside this area have a stronger possibility of lying along
potential pathways for radionuclide transport than those outside.
Penetrations more than about 2,000 feet from the exploration block in the
unsaturated zone are unlikely to lie along such pathways unless the
repository is expanded, or there is strong lateral diversion between the
respository and the water table. The exploration block (Figure 2.4-2) was
used in lieu of the conceptual repository perimeter (SCP Conceptual Design
Report) to accommodate limited future expansion. A distance of 2,000 feet
extends well into or beyond the structures which bound the exploration block
and may drain diverted or perched groundwater. 1In addition, the boundary of
the exploration block is more uniformaly closer to these bounding structures
than the conceptual repository perimeter. In the absence of more concrete
knowledge of lateral diversion and respository expansion, the exploration

C-24



Revised 5,29,90
block boundary was adopted.

Defining the Option Space: Rationale for Location Factor

In developing strategies, locations cutside of the exploration block were
considered to be distinct from inside locations, i.e., inside and outside -
penetrations were considered to be separated by at least 2,000 feet. It was
assumed that the utility of outside locations can be considered in terms of
the location of the initial penetration (defining what part of the site will
be most intensively explored early in the site characterization program), and
whether extensive drifting is incorporated. ,

The term test utility is used throughout this discussion to refer principally
to the location and extent of sampling that is afforded by an option or
strategy. Options that involve miles of drifting have inherent test utility
advantages over limited options. In general, the same types of tests would
be performed in both types of facilities, but the more extensive coverage
would produce greater test utility. In the extensive options, more testing
could be located at features of interest noted from exploration. The extent
of coverage inside vs. ocutside the exploration block could also affect test
utility.

Outside locations were further restricted by considering conditions in the
CHn that are desirable for exploration and testing. Foremost is the height
of the basal vitrophyre of the Topopah Spring Member above the water table.
This should be at least 100 m feet to allow for roughly 40 m feet of
nonwelded Topopah Spring Member below the vitrophyre, and roughly 50 m feet
of capillary fringe. This condition was considered by examining the USGS
cross- sections (Scott and Bonk, 1984). Cross section D-D’ shows that
adequate conditions probably do not extend beyond Teacup Wash to the
northeast. Cross-section B-B' shows that adequate conditions are
increasingly unlikely to the east of the SE portion of Drillhole Wash.
Cross—section C-C’ shows that adequate conditions are found over a relatively
large E-W extent, south of the exploration block. Finally, cross-section A-A’
shows that adequate conditions probably exist under Jet Ridge. The water
table altitude in borehole USW H-6 on the eastern flank of Jet Ridge is less
than 1 m higher that in H-5 on Yucca Crest (SCP Figure 3-28). Extrapolating
conditions about 3,000 feet south of cross-section A-A’, conditions are
probably adequate despite downfaulting.

The following generalized outside locations were developed: (1) west of the
exploration block and the Solitario Canyon Fault, under the south-central

portion of the eastern flank of Jet Ridge; (2) northeast of the block,

extending to Teacup Wash; and (3) south of the block in a broad area east of
the Sclitario Canyon Fault and under the eastern flank of Yucca Mountain.

Underground Excavation Access Possibilities: Screening

Given the option space and possibilities, a set of combinations was developed
and screened. Based on the discussion of factors above, there were six
possible locations, two possible definitions for extent, and two possible
states for ESF connection/integration. The resulting 24 combinations are
indicated in Figure 2.4-3.
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The process of screening the 24 options began with identification of one as a
baseline case that is understood by the experts and interested parties, and
which may be used for relative treatment of scoring results in later parts of
the study. The baseline option for the Calico Hills study was the original
CDSCP proposal to extend shaft ES-1 into the upper part of the unit at the
Coyote Wash location (northeast, option #3 on Figqure 2.4-3). Exploratory
drilling, limited drifting, mapping, and sampling were conceptually planned.
Hydrologic testing concepts were proposed, which would be adapted to the
specific features observed.

A number of combinations were eliminated by observing that for ocutside
options, integration between the ESF and the initial CHn penetration is
infeasible. This is consistent with the assumptions used to develop options,
including that the boundaries of the repository are fixed. Various ramp
accesses to the ESF have been proposed which would include portal more than
2,000 feet ocutside the exploration block, but these would not be readily
usable for outside CHn penetration locations. These screening steps reduced
the 24 options to 18.

A further simplification resulted from considering only those inside CHn
options with ESF connection/integration. In principle, a shaft or ramp could
be constructed inside the exploration block and never connected with ESF/
repository openings. A barrier pillar would be maintained, and the
repository usable area would be reduced. The basis for the idea is that
waste isolation performance could be enhanced slightly if there were no
direct connection from the waste emplacement areas, to openings within the
CHn natural barrier. However, this concept would also require at least one
additional penetration (and possibly two or more) from the surface through
the repository block. The potential adverse impact of such extra
penetrations was judged to offset the possible benefit to waste isolation.
This screening step further reduced the number of underground excavation
options to 12. '

The grouping process began with a discussion of hypotheses about what would
be the most important factors in scoring, i.e., how would different options
score on waste isolation and test utility. The most important of these ideas
should be tested in the evaluation process, by assessing options that
represent the range of alternatives. The ideas discussed included: (1)
whether north/central/south location, inside/outside, and limited/extensive
are significant choices with respect to waste isolation and test utility; and
(2) whether the options that appear to provide best waste isolation or best
test utility are significantly better than medial combinations cembining
both. To identify options which define the alternatives for testing these
ideas, seven subsets of combinations were formed as noted on Figure 2.4-4.
The task group then considered which groups are associated with greatest/
least potential impacts toc waste isolation and test utility. The results are
as follows:
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Waste Test

Isolation Utility
| |

Potential Least | group S union of
Adverse | groups 2, 4 |
Impact: | |

Greatest | group 2 group 5
| l

The rationale for these assignments is straightforward. Potential adverse
impacts to waste isolation are least for outside, limited facility options,
and greatest for inside options involving extensive drifting. Potential
adverse impacts to test utility are least for options involving extensive
drifting, especially those inside the exploration block, but also those
located outside. A check was done to confirm that ignoring the distinction
of group 2 as producing greatest potential adverse impacts to waste isolation
does not fail to include any option with potentially high test utility.

Underground Excavation Strategies

Composition of characterization strategies from options took into account the
following objectives: (1) limit the number of assessments required of the
expert panel in the scoring part of the study, (2) choose strategies that
represent the range of possible options, and (3) consider factors such as
phasing of different access options, which could not easily have beed
addressed in the foregoing process. The option grouping results were relied
upon, and an intuitive process was also used to identify representative
options from within the groups, and to determine whether the strategy list
adequately represents the tradeoff between waste isolation and test utility.

Several members of the task group produced lists of strategies for
consideration, and these are compiled in Figure 2.4-5. Discussion of these
lists developed the following positions: (1) the strategies should be
selected for clear comparison of possible answers to the questions posed as
grouping hypotheses; (2) explicit use of phasing to combine access
configurations tends to reduce the clarity of the comparisons; and (3)
definition of access location is necessary for the results to be used as
ESF design input (i.e., strategies which give only a selection of possible
alternative access locations have less value as design input).

The discussion resulted in the underground excavation strategies described in
the list at the end of this section. The rationale for these strategies is
as follows:

Strategy No. 1  (Outside, southeast, 2 accesses, extended drifting, no ESF
connection, w/ additional SBT; in addition another facility
inside, northeast, integrated w/ the ESF) This strateqgy
represents a way to achieve high test utility while limiting
impacts to the rock mass along likely transport pathways.
The major facility would be located ocutside the block where
there would be relatively fewer constraints on facility
design (e.g. repository design control) or testing. The
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Strategy No. 2

Strategy No. 3

Strategy No. 4

facility would be designed to support support extensive
drifting, and testing as appropriate, in the area of the
facies transition in the CHn. Drifts would be constructed
to explore a portion of the imbricate normal fault zone, and
the southern extension of the Ghost Dance Fault. The
influence of facies on the hydrologic importance of
structure would be investigated. A SBT program in addition
to the SCP program would be conducted, including a Prow Pass
facility, several angle boreholes, and deepening of two
planned boreholes (these are discussed in more detail for
Strategy No. 6). The outside facility could be constructed
first (although not necessarily) along with the incremental
SBT. The limited NE facility could then be confirmatory,
and its design could be based on preliminary information

- from the other facilities and on early results from the SCP

SBT program. In short, this Strategy would maximize
information about the CHn unit while limiting direct
excavation within the exploration block.

(Inside, 2 accesses in the south, extended drifting,
integrated w/ the ESF) This strategy maximizes test
utility and data representativeness, and would also produce
the greatest potential impacts on waste isolation.
Approximately 12,000 feet of drifting would be supported, to
provide access to major features including the Solitario
Canyon Fault, Ghost Dance Fault, Drill Hole Wash, imbricate
normal fault zone to the east, and the vitric-zeolitic
facies transition. '

(Inside, northeast, limited facility, integrated w/ the ESF)
This is the baseline strategy, corresponding to the CDSCP
program. It is the most widely known and understood
configuration for a CHn characterization facility. It can
be used as the reference basis for relative comparisons
among strategies, particularly with regard to test utility,
and will also be used to evaluate whether north vs. south
location is an important factor for limited facilities.
This strategy would provide access to several major
features, including Drill Hole Wash, Ghost Dance Fault, and
the imbricate normal fault zone to the east, while limiting
drifting to about 5,000 lineal feet.

(Inside, south, limited facility, integrated w/ the ESF)
Some of the options under consideration in the ongoing ESF
alternative configurations study, involve shaft or ramp
accesses to the ESF in the southern part of the exploration
block. The unsaturated zone is thicker there, and the
Calico Hills lithology is mostly vitric, so the waste
isolation impact may be reduced relative to the baseline
Strategy No. 3. However, access to major features would be
limited to the Solitaric Canyon Fault zone in the southern
part of the exploration block.
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Strategy No. 5 (Inside, 2 accesses in the northeast, extended drifting,
integrated w/ the ESF) This strategy is similar to No. 2,
except the accesses would be in the northeast part of the
block rather than the south. The drifting and testing would
be virtually the same for No.’s 2 and 5. Tradeoff between
waste isolation and test utility will be evaluated for
northeast vs. south access location. The combination of
No.’s 2 and S ensures that at least one alternative
representing high test utility, can be integrated with the
ESF accesses wherever they are sited.

Strategy No. 7 (Outside, southeast, extensive drifting, no ESF connection,
w/ additional SBT) This alternative is similar to No. 1,
but without the limited facility inside the northeast part
of the block. This strategy would thus maximize the
information on both vitric and zeolitic facies, without
direct excavation in the block. Similar to Strategy No. 1,
the extensive outside facility would support exploration and
testing as appropriate, in an area that includes the facies
transition and known faulting. This strategy is included in
addition to No. 1 to examine the relative significance of
the limited, inside facility to the northeast. The results
of evaluating both strategies can be considered together to
represent the benefits of phasing the cutside and inside
facilities.

Strategy No. 8 (Outside, southeast, limited facility, no ESF connection, w/
additional SBT) Because of the scope and location, this
alternative would minimize potential adverse impacts to
waste isolation, and represents the "Least Potential Impact"”
set identified in the grouping process. In addition, this
option includes the incremental SBT in addition to the SCP
program, which increases the overall test utility. The
excavation would explore the southern extension of the Ghost
Dance Fault.

In summary, the strategies discussed above (Strategy No.’s 1 through 5, and
No.’s 7 and 8) provide good representation of the groups identified in the
previous section as having least potential adverse impacts to waste isolation
and test utility that were identified in the previous section. Strategy No.
8 represents least potential adverse impacts to waste isolation (for
alternatives involving direct excavation in the CHn). Strategy No. 7 is
similar to No. 8 but provides for an extensive outside facility, and thus
exchanges aspects potentially favorable to waste isolation, for increased
test utility. Strategy No. 4 represents the intermediate group but retains
aspects potentially favorable to waste isolation, and is intended to test the
importance of north vs. south location for inside facilities such as the
baseline configuration. Strategy No.’s 2 and 5 represent most favorable test
utility. Strategy No. 1 combines aspects potentially favorable to both waste
isolation and test utility. Access to the facies transition is an important
test utility attribute for Strategy No. 1, and potential waste isolation
impacts associated with being downdip from waste emplacement areas would be
mitigated because of separation distance and intervening structures. The
CDSCP strategy for direct excavation in the CHn (Strategy No. 3) is
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incorporated so that comparison among the strategies can be based on a well
known configuration, and performance evaluations from the literature which

use the baseline configuration can be used more directly in the assessments
for this study.

The central and west locations for inside and outside facilities,
respectively, were not included in the strategies list for the following
reasons. The west location would require extensive development of support
facilities such as roads and utilities, and was judged unlikely to provide
more information, nor present different potential impacts to waste isolation,
than Strategy No. 1. Central locations were eliminated because although they
could provide access to the facies transition with a limited facility, and do
so within the exploration block where test utility is highest, they would
tend to produce the greatest constraints on repository layout and the ESF.
Central locations could produce the greatest impact on repository usable
area, and were judged to be no more favorable than Strategy No.’s 1, 3, or 7
with respect to either waste isolation or test utility.

Other assumptions were also developed by the task group. The possibility
that ramps would be used to access the CHn was discussed, and a position was
reached that for outside accesses, and probably for inside accesses, shafts
would involve far less excavation, and there is no obvious difference in
waste isolation impact or test utility effect. Mining in the CHn would
probably be done by mechanized miner, which could be transported in a modest
shaft. Also, some assumption on the plugging/sealing of mined openings is
needed to assess the postclosure performance implications of the alternative
strategies. The approach to backfilling, plugging, and sealing is addressed
in Sections 2.5 and 2.6.

The number of penetrations through recognized fault zones, associated with
each strateqy, was discussed both with respect to data representativeness and
assessment of potential adverse impacts. Accordingly, it was assumed for
limited excavation Strategy No.’s 3, 4, and 8, that each targeted structure
would be penetrated at two different (nearby) locations. Extensive
excavation Strategy No.’s 2, 5, and 7 would also penetrate each targeted
structure at two locations, except for the Ghost Dance Fault which would be
penetrated at three locations. 1In addition, Strategy No.’s 1, 7, and 8 would
be located cutside the block to the southeast, where multiple faults are
inferred from mapping by Scott and Bonk (1984). Accordingly, the extent of
fault penetrations is likely to be increased by a factor of two, with
allowance for the magnitude of the faults which may be encountered, and the
uncertainty inherent to surface indications of faulting.

Testing Underground

Underground excavation access strategies considered above do not limit
testing to a particular area. The principal objective is exploration, which
would be accomplished chiefly by mapping, sampling, and exploratory drilling
of shaft/ramp and drift walls throughout the excavation.

The extent of exploratory drilling from the underground openings was assumed
for the purpose of assessing test utility and potential waste isolation
impact. Drilling would be limited, on average over the entire Calico Hills
facility, such that all the boreholes drilled from each 100 m of drift would
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have aggregated length sufficient to penetrate the entire Chn (unsaturated)
thickness at that location.

The scope of underground testing was discussed by the task group, and for a
limited facility (up to 5,000 feet of drifting) would include: (1) prelimi-
nary, dry-drilled coreholes ahead of the penetration to explore rock
conditions; (2) geologic mapping of all underground openings by photogram-
metric means; (3) sampling throughout the facility and in the muck-pile for
matrix hydrologic tests, hydrochemistry studies, etc.; (4) perched water test
as required; (5) a series of radial boreholes tests conducted from the
penetration, involving about a total of about 2,000 feet of dry drilling; and
(6) testing for hydrologic and transport properties of faults, as described
in Consultation Draft SCP Section 8.3.1.2.2.4.6. For extensive facilities
(up to 12,000 feet of drifting) it was also assumed that two major hydrologic
tests would be performed. For the purpose of assessing test utility and
potential waste isolation impact, these tests were assumed to provide
information on variation of hydrologic properties and processes with scale,
validation of models for flow and transport, and monitoring of in situ
conditions. In this respect, major underground tests in the Calico Hills
unit would be similar to the bulk permeability and infiltration tests planned
for the ESF MTL, and the suite of borehole stemming and monitoring tests
performed for the prototype testing program in G-tunnel on the Nevada Test
Site.

Surface-Based Testing Strategy

A strategy was developed which would involve SBT, and also drilling from the
main test level (MTL) of the ESF, in addition to the baseline SCP
characterization program. No underground excavations would be constructed in
the CHn, except for a shallow adit into the CHn outcrop near Prow Pass. It
was the consensus of the task group that the possible waste isolation impact
from dry drilling, geophysics, and outcrop studies was so insignificant, that
a single comprehensive surface-based testing strategy should be developed for
comparison to the other strategies (which involve excavation in the CHn).
That strategy is discussed below.

The task group recognized that the feasibility of drilling applications such
as angle-holes, or drilling from the MTL, is strongly affected by whether dry
drilling is required, or fluid controls are removed from drilling activities.
The possibility for two SBT-only strategies, one "dry" and one permitting
"wet" drilling with mud, air-mist, or alternatives, was considered. As
pointed out in Section 2.3, the test utility of drillholes is limited -
compared to direct excavation. Test utility would be further reduced by
contamination of samples and the borehole environment by fluid. Waste
isclation implications could also be associated with the introduction of
large amounts of water or other materials into the natural barriers.
Accordingly, the "wet" SBT-only strategy was rejected.

The SBT strategy can also be described as a drilling-only strategy, combined
with a special test facility near Prow Pass. Task group members assigned to
consider this strategy found that the SCP-basis characterization program
already contains extensive surface-based, vertical, dry-drilling. Angle-hole
drilling is called out in the SCP as a possibility in the second phase of the
systematic drilling program (Study 8.3.1.4.3.1). Angle-hole drilling from
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the surface should be included in the SBT strategqy, particularly for
characterizing the Solitario Canyon Fault, the Ghost Dance Fault, and the
Drill Hole Wash structure, in the zeolitic and vitric facies. Accordingly,
at least three such borehcles would be included in Strategy No. 6, located in
Solitario Canyon, in the vicinity of Drill Hole Wash, and near the Ghost
Dance Fault to the southeast. In addition, the SBT strategy includes
deepening of the planned multipurpose boreholes near the exploratory shafts,
to the water table. '

Within the ESF, drillholes from the MTL down to the water table are included.
One such hole would be vertical, located near the exploratory shaft. Another
hole would extend from the MTL west of the Ghost Dance Fault, and intersect
the fault at depth. Some flexibility as to the location of these holes, and
possible additional holes of this type, is inferred. Thus the strateqy could
be carried out with any of the possible ESF configurations under
consideration in the ESF alternatives study.

The SBT strategy also includes a testing program at an outcrop of the
tuffaceous beds of the Calico Hills, plus underlying strata, north of the
site area near the physiographic feature known as Prow Pass. Although the
lithostratigraphic units comprising the CHn at the site are exposed here,
lithologic conditions may not be exactly representative of zeolitized CHn in
the site area. A testing facility would be constructed to support outcrop
studies, open-cast excavation of structural features, and a shallow adit with
a test alcove for drilling a pattern of exploratory boreholes and conducting
hydrologic and transport tests.

The SBT strategy does not explicitly rely on geophysical methods beyond the
planned feasibility tests (RE: DOE/YMP-90-38, in review) and characterization
tests. The use of seismic and gecelectric methods to investigate
faulting/fracturing and alteration/moisture content, respectively, in the

ChHn is potentially feasible. However, such concerns as sensitivity and
repeatability of these methods, and the validity of correlation between
geophysical properties and characterization parameters, have not been
resolved. Implicit in the SBT strategy, is the effort to establish the
validity of these methods and apply them using the planned boreholes at the
site, if appropriate.

Combined SBT and Excavation in the Calico Hills Unit

Ancther application of additional SBT is to augment an excavation strategy
that does not involve extensive drifting, or drifting within the exploration
block. Such an application of SBT tends to extend the test utility of the
excavation strateqy, without much increase in potential waste isclation
impact. Although additional SBT could be added to any excavation strategy,
relatively little would be gained in this study by combining SBT with
Strategies 2, 3, or 5. Strategy No.’s 2 and 5 involve extended drifting that
will investigate the zeolitic facies. Strategy No. 3 is the baseline
strategy, and involves drifting to structures within the zeolitic facies.

SBT could be combined with Strategies 1, 4, 7, and 8, consistent with the
objectives of this study. These involve limited facilities, constructed to
the south-southeast, either inside or outside the exploration block. By
incorporating elements of the SBT strategy with Strategy No.’s 1, 7, and 8,
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test utility is increased because the zeolitic facies would be more
intensively investigated. These elements include: (1) deepening the
multi-purpose boreholes; (2) surface-based dry-drilled angle-boreholes to
investigate structures bounding the exploration block, particularly in the
zeolitic facies; and (3) construction and operation of a testing facility at
the Prow Pass outcrop of the CHn. Strategy No.’s 7 and 8 remain essentially
independent of ESF construction, by omission of the angle-holes drilled from
the MTL of the ESF.

The incremental SBT elements were not added to Strategy No. 4, so as not to
confuse the comparison of No.’s 3 and 4 in the scoring process. Also, the
extra SBT is included in Strategy No. 8, which is similar to No. 4 but
involves no direct excavation within the block. The additional SBT can, in
principle, be included in any strategy. For purposes of this study, more
insight is to be gained by maintaining clear comparisons between north vs.
south, and inside vs. outside, than be combining elements in every possible
combination.

Descriptidn of Changes in This Version (5,29,90)
Relative to the 4/18,/90 Version

The following list summarizes the changes in this version of the 2.4 interim
product for the Calico Hills study, relative to the previous version dated
4/18/90. These changes were made prior to the conclusion of expert
assessment of test accuracy and performance characteristics.

1) An initial assumption was added to the first subsection, that ESF
will be integrated with the repository (i.e., shared openings,
with ESF openings considered permanent items).

2) The 36 possible access configurations were reduced to 24 by
simplifying the ESF integration factor.

3) The 24 possibilities were screened to 12 by eliminating outside
options with ESF connection, and by eliminating inside options
with no ESF connection.

4) Development of the ratiocnale for possible locations was changed,
to acknowledge possible configurations of multiple accesses, and
to eliminate the concept of a primary penetration.

5) The extent of drifting needed to access major features from an
inside, extensive facility was revised from 10,000 to 12,000
lineal feet.

6) Elimination of inside options with no ESF connection is discussed
in the screening description, rather than in the text describing
formation of strategies.

7) 1In the grouping analysis, groups were renumbered in Figure 2.4-4.

8) Strategy No.’s 1, 2, and 5 were changed, and Strateqy No. 7 added
in accordance with the results of the 5/23/90 meeting.
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9) Strategy No. 8 was added to represent least potential impact on
waste isolation.

10) Assumptions on backfilling/plugging/sealing were deferred to
Sections 2.5 and 2.6. ‘

11) An error in the text was corrected, such that Strategy No. 4
does not have include incremental SBT as stated on p. 11 of the
4/18/90 report.

12) Information on number of fault penetrations was provided as the
basis assumptions for data representativeness and impacts
analysis.

Strategies List

The following list of strategies for characterizing the CHn at Yucca Mountain
will be assessed in the remainder of the study. A brief description of each
strategy is provided. Further information on each of the strategies, can be
obtained from the sketches as noted.

Strategy No. 1 Outside, Southeast, Extended Drifting, No ESF Connection;
Combined With Additional SBT; Also Combined With Limited
Pacility, Inside, Northeast, Integrated With the ESF {Pigure
2.4-6)

This strategy requires the construction of an "operational,"
2-access facility, located at least 2000 feet outside the
boundary of the repository exploration block to the
southeast. This facility would have no underground:
connection to the ESF. It would support 12,000 lineal feet
of drifting in the CHn, which could be distributed over two
or more different levels. Drifting targets would include the
facies transition (exploration of the different facies in
representative settings) and the imbricate normal fault zone
east of the block. Based on limited available stratigraphic
information (see Figure 6-13 of Fernandez et al., 1987) there
would be ample access to the zeolitic facies in this area.

Additional SBT elements from Strategy No. 6 are included for
increased test utility. The proposed test facility at Prow
Pass would be constructed. At least three surface-based,
angle drillholes would be drilled "dry," to explore
conditions along the Solitario Canyon Fault, Ghost Dance
Fault, and Drill Hole Wash. The Multi-Purpose Boreholes at
the Coyote Wash ESF location would be deepened to the water
table for additional information on the CHn,

In addition, an underground facility would be constructed in
the northeast, within the block boundary at or near the

Coyote Wash site. This facility would be a limited facility
similar to the CDSCP-proposed, baseline CHn testing facility.
It could have just one access if permitted by applicable DOE
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Strategy No. 2

Strategy No. 3

Strategy No. 4

Strategy No. 5

Orders and other regulations, otherwise it could have a
small-diameter secondary access in the immediate vicinity.

Ingide, 2 Accesses, South, Extensive Drifting, Integrated
W/ESF (Figure 2.4-7)

Approximately 12,000 linear feet of drifting in the Chn,
within the boundary of the exploration block, would be
supported from accesses in the south. These accesses could
be shafts, ramps, or scme combination, and would be
integrated with the ESF. The underground layout would target
the Ghost Dance Fault, the Solitario Canyon Fault, the
imbricate normal fault zone to the east, the Drillhole Wash
Structure, and the vitric-zeolitic facies change.

Based on limited available stratigraphic information (see
Figure 6-13 of Fernandez et al., 1987) there would be ample
CHn thickness to explore the target structures, while
maintaining mined openings at or above 2,650 feet elevation
(at least 70 m above the current water table). Thisg
specification is adopted from the original CDSCP
configuration, and is intended to ensure that a minimum
thickness of the CHn, corresponding to the minimum thickness
found anywhere beneath the conceptual repository, remains
unexcavated.

Inside, NE, Limited Facility, Integrated w/ESF (Figure 2.4-8)

This strategy includes the CDSCP configuration, refined to
include drifting to the Ghost Dance Fault, the Drillhole Wash
structure, and the Imbricate normal fault zone to the east.
The extent of any single drift from the single access would
be limited to around 2000 linear feet. Excavated openings
would be maintained at or above 2,650 feet elevation to
maintain a minimum thickness of unexcavated CHn.

Inside, South, Limited Facility, Integrated w/ESF (Figure
2.4-9)

A single access would be constructed in the south end of the
exploratory block and would be connected with the ESF in that
area. Exploratory drifts would be extended to the Abandoned
Wash area and to the Solitario Canyon Fault. Each drift
would be limited to approximately 2000 linear feet in length.
Excavated openings would be maintained at or above 2,650 feet
elevation to maintain a minimum thickness of unexcavated CHn.

Inside, 2 Accesses, North, Extensive Drifting, Integrated
w/ESF (Figure 2.4-10)
Approximately 12,000 linear feet of drifting in the CHn,

within the boundary of the exploration block, would be
supported from accesses in the north. These accesses could
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Strategy No. 6

Strategy No. 7

be shafts, ramps, or some combination, and would be
integrated with the ESF. The underground layout would target
the Ghost Dance Fault, the Solitario Canyon Fault, the
imbricate normal fault zone to the east, the Drillhole Wash
Structure, and the vitric-zeolitic facies change. This
strategy would be similar to No. 2 in every aspect except the
access locations and any associated differences in the
underground layout.

Surface-Based Testing (Figure 2.4-11)

The multi-purpose boreholes would be deepened to the water
table. Three dry, angle-boreholes would be drilled from the
surface, located in Solitario Canyon, in the vicinity of
Drill Hole Wash, and to the southeast of the exploration
block. The target structures would be the Solitario Canyon
Fault, the Ghost Dance Fault or the Drill Hole Wash structure
in the zeolitic facies, and the Ghost Dance Fault to the
southeast in vitric facies. Dry angle-boreholes would be
drilled from the MTL of the ESF, in proximity to the Ghost
Dance Fault, to intersect the fault in the zeolitized facies.
At least two such boreholes would be drilled. Considerable
flexibility in the number and location of such boreholes is
inferred. For example, a pattern of boreholes may be drilled
into the Ghost Dance Fault from single drillroom in the NE
part of the repository block. 1In addition to the above, a
surface~based testing facility would be constructed at the
Prow, north of the site. This facility would include
excavation of a small fault, and construction of a shallow
adit (e.g. depth of 200 feet) to obtain access for hydrologic
tests possibly involving liquid water flow with tracers, and
additional drilling into the fault.

Outside, Southeast, Extended Drifting, No ESF Comnection;
Combined With Additional SBT (Figure 2.4-12)

This strategy requires the construction of an "operational,"
2-access facility, located at least 2000 feet outside the
boundary of the repository exploration block to the
southeast. This facility would have no underground
connection to the ESF. It would support 12,000 lineal feet
of drifting in the CHn, which could be distributed over two
or more different levels. Drifting targets would include the
facies transition (exploration of the different facies in
representative settings) and the imbricate normal fault zone
east of the block. Additional SBT elements from Strategy No.
6 are included for increased test utility. The proposed test
facility at Prow Pass would be constructed. At least three
surface-based, angle drillholes would be drilled "dry," to
explore conditions along the Solitario Canyon Fault, Ghost
Dance Fault, and Drill Hole Wash. The multi-purpose
boreholes at the Coyote Wash ESF location would be deepened
to the water table for additional information on the CHn.
This strategy would be the same as No. 1, except that no
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Strategy No. 8

excavation in the CHn would constructéd within the
exploration block.

Outside, Southeast, Limited Pacility, No ESP Connection;
Calbxned With Additional SBT (Figure 2.4-13)

This strategy involves only a limited facility (which may"
have 2 accesses if required) located at least 2000 feet
outside the boundary of the repository exploration block to
the southeast. This facility would have no underground
connection to the ESF. It would support 5,000 lineal feet of
drifting in the CHn, which could be distributed over two or
more different levels. Drifting targets would include
southern extension of the Ghost Dance Fault. Additional SBT
elements from Strategy No. 6 are included for increased test
utility. The proposed test facility at Prow Pass would be
constructed. At least three surface-based, angle drillholes
would be drilled "dry," to explore conditions along the
Solitario Canyon Fault, Ghost Dance Fault, and Drill Hole
Wash. The multi-purpose boreholes at the Coyote Wash ESF
location would be deepened to the water table for additional
information on the CHn.
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Figure 2.4-1° Factors comprising the option space for surface-based testing
and underground excavation strategies for CHn characterization.

Connect/integrate
w/ ESF U/G Openings
Yes or No

Special Test Area
(i.e. for "aggressive”

testing)
SBT (incl. Yes or No
drilling from
MTL U/G)

NOTES: '
1) SCP program +
a) expanded SB

vertical drilling/testing%"o..,%

b) SB angle-hole
drilling

c) MTL drilling

d) outcrop studies
2) SBT has been
assumed independent
from U/G excavation,
but combination of

2,
*»,
s,
*e,
e,
es,
o,

Limited vs.
Extensive, "Operational”
Facility

NOTES:

1) A 2nd access is

required for scientific
testing or extensive drifting.
2) A 2nd access could be

excavation and required for any facility,
additional SBT will be ‘ by OOE Orders.
considered during
composition of ‘
strategies. Location of initial

penetration into

CHn unit

NE NE
South South
NOTES:
Central West 4y Approx. 12,000 lineal ft.
inside outside of drifting would access all

targeted features in the CHn.
(wrt boundary of
exploration block)

Calico Hills Study
Option Space w/ Possibilities
Developed from March 14-15 task force meeting
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Figure 2

Map used to define exploration block.
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Figure 2.4-3 Table of 24 possible combinations for confi i
iguration of
underground excavation in the CHn. °

~scancn Stoimtal Integraie
CH oeretraucn Extensive. [Faciity w.
General Insicer OperaticnalESF U/G
Area Outside Facility Openings Descriotion 0 #
NE Inside Yes Yes 1
No 2
No Yes 3
No 4
Qutside | yves Yes 5
No 6
No Yes 7
No 8
South |Inside | Yes Yes 9
No 10
No Yes 11
No 12
Qutside | ves Yes 13
» No 14
No Yes 15
No 16
Centrallinside Yes Yes 17
No 18
No Yes 19
No 20
West | Qutside | Yes Yes 21
No 22
No Yes 23
No 24
Revised 5/29/90
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Figure 2.4-3

Table of 12 screened o
CHn, with grouping and cate
Potential adverse impacts t

ptions for underground excavation in the
gorization of groups according to
© waste isolation and test utility.

Lzcauon ot Primary ) Least Greatest
CH peretraticn (E)Nens.ve, ;:megrare Potential |Potential |Great-
perationallFaciiity wr impact on{impact on|est Least
Gereral  finsicers Facility  |ESFU/G Waste [Waste |Test |Test |lIntermeciaie
Area Outsige Openings ID # |Group(s) |isolation |Isolation |Utility |Utility | Grouo
Yes Yes 1
NE Inside 2 X X
No Yes 3 3 X
Yes No 6 1,4 X
Qutside
No No 8 1,5 X X
Yes Yeos 8 2 X X
South inside
No Yeos 11 3 X
Yes No 14 1,4 X
Outside
No No 16 1.5 X X
Central _ Yes Yes 17 2 X X
Inside
No Yes 19 3 X
West Yes No 22 1,4 X
Outside
No No 24 1,5 X X
Groups Least potential adverse impact on
1 = outside, no ESF connection waste isolation = group §
2 = inside, 2nd access Greatest potential adverss impact on
3 = inside, Nno 2nd access waste isolation = group 2
4 = outside, 2nd access Greatest test utillty = union of groups 2,4
5 = outside, no 2nd access Least test utility = group §

Revised 5/29/90

Intermediate (not included In other
classes) = group 3
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Figure 2.4-6 Sketch depicting CHn characterization Strateqv Ne. 1.

— STRATEGY NO. 1
OUTSIDE; SE; EXTENDED DRIFTING; NO ESF CONNECTION - ADDITIONAL SBT -

WITH INSIDE, NE, LIMITED FACILITY; INTEGRATED WITH ESF
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Figure 2.4-7 Sketch depicting CHn characterization Strategy No. 2.

' STRATEGY NO. 2
INSIDE; S; EXTENDED DRIFTING; INTEGRATED WITH ESF
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Figgre 2.4-8 Sketch depicting CHn characterization Strategy No.

STRATEGY NO. 3

INSIDE; NE; LIMITED FACILITY; INTEGRATED WITH ESF
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STRATEGY NO. 4

" INSIDE; S; LIMITED FACILITY; INTEGRATED WITH ESF

Figure 2.4-9 Sketch depicting Clin characterization Strategy No. 4.
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Figure 2.4-10 Sketch depicting CHn characterization Strategy No. S.

STRATEGY NO. 5
INSIDE; NE: EXTENDED DRIFTING; INTEGRATED WITH ESF
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Figure 2.4-11 Sketch depicting CHn characterization Strategy Nc. 6.
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Figure 2.4-12 Sketch depicting CHn characterization Strategy No. 7.

STRATEGY NO. 7
OUTSIDE; SE; EXTENDED DRIFTING; NO ESF CONNECTION - ADDITIONAL SBT
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