




























































































































































































































































































GPECTRAL GAMMA TOOL
BCORING CHARACTERISTICS

Nat applicable
Appiicadia/pors data quality
Appiicable/matieate data quality
Ideal/good data quality
\Gsal/Exrmilent data quality

DATA NEEDS EVALUATION
VADOSE ZONE

GEOLOGY
Uthalogy
Physica) Character
Uniformity
PHYSICAL PROPERTIES
Permeabliity
Porasity
Density
Moisture
Grain Size
CONTAMINATION TYPE
Radianuclides (emitting)
Radionuciides (han-emitting)
Organics
inarpanics
FLUX TESTS
Radionuciides (emitting)
Radionuclides (nran=emitting)
Organios
Inorganics
CONTAMINANT EXTENT
Vertcal
Hartzontal

HYDROGEOLOGY/GROUNDWATER

GEOLOGY
Uthalogy
Physical Character
Uniformity
PHYSICAL PROPERTIES
Denaity
Grain Size
HYDRAULIC PROPERTIES
Permeadility
Porosity
CONTAMINATION TYPE
Radionuciides (emitting)
Radionuclides (non—emiting)
Organics
Inorganics
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Dwtact/Quantify

Detect/OQuantity

CATEGORY DEFINITON
1 1 Gransd/Existing Barehale
2 2 Non.uldulwa.n. Vadose borehale)
E ]
4
[
Category
1 2
2 4
1 1
1 ]
1 1
1 1
1 1
1 n
1 1
82 &/
1 1
1 22
1 1
82 &/
1 1
1 2
1 1
82 s
2 2
1 4
1 1
1 3
1 1
1 1
1 1
1
82 &5
1 1
1 an
1 1
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GAMMA-GAMMA DENSITY TOOL
SCORING CRARACTERISTICS

Not applicable
Applicable/poor data Quallty
Appiicable/matierts data Quallty
Ideal/goad data quality
aal/Excelierd data Guality

DATA NEEDS EVALUATION
VADOSE ZONE

QEOLOGY
Uthalogy
Physical Chanacter
Uniformity
PHYSICAL PROPERTIES
Permaability
Parasity
Deneity
Moisture
Grain Size
CONTAMINATION TYPE
Radionuclides (emitting)
Radionuclides (har-emiting)
Organics
Inarganics
FLUX TESTS '
Radionuclides (emitting)
Radionuciides (navemiting)
Organics
(narganics
CONTAMINANT EXTENT
Vertica)
Nortaontal

HYDROGEOLOGY/GROUNDWATER

GEOLOGY
Uthology
Physical Character
Uniformity
PHYSICAL PROPERTIES
Deneity
Grain Size
HYDRAULIC PROPERTIES
Permeability
Porosity
CONTAMINATION TYPE
Radionuclides (emitting)
Radionuclides (non—emitting)
Organice
Inorganics
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CATEGORY DEFINITION

2 Neow Wells
3 High Gamma Environment

RS BN =

Category

1 2
1 1
2 4
1 1
1 1
2 4
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

4
1 1
1 1
i )

- d -k -
- ah =k -
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NEUTRON-NEUTRON TOOL

SCORING CRARACTERISTICS

Not applicable
Agplienblo/fromr dann quallly
Applicable/good data quality
Ideal/good data quality
(daal/Excaiiat data quality

DATA NEEDS EVALUATION
VADOSE ZONE

GEOLOGY.
Uthalagy
Physical Character
Unifarmity
PHYSICAL PROPERTIES
Permeability
Porosfty
Deneity
Molatwe
Grain Size
CONTAMINATION TYPE
Radionuclides (emitting)
Radionuclides (nan—emitting)
Orpanice
narganics
FLUX TESTS .
Radionuclides (emitting)
Radionuclides (nan-emitting)
Organics
Inorganics
CONTAMINANT EXTENT
Vertcal
Horizontal

HYDROGEOLOGY/GROUNDWATER

GEOLOGY
Uthalogy
Physical Character
Uniformity
PHYSICAL PROPERTIES
Denaity
Grain Size
HYDRAULIC PROPERTIES
Permaability
Parasity
CONTAMINATION TYPE
Radionuclides (emitting)
Radlionuclides {(non—emitting)
Organics
Inorganice

FLUX TESTS
Radionuclides (emitting)
Radionuclides (non—emitting)
Organics
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CATEGORY DEFINITION
1 1
2 2
3
4
s

Catsgory
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
4
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The difference in costs (total or for either part) between a program and the Base Case
is determined simply by subtraction.

For the analyses in this study, start-up and wrap-up costs, as well as monitoring
programs, were assumed to be identical for all programs. Since the difference between
programs was of primary interest, these costs were assumed to be zero.

C.12 Duration

Only the duration of the characterization part of the program is considered, since
monitoring is a subsequent and continuous activity, which is assumed not to be duration
controlled. In considering the duration of this part of the Program, it is necessary to
consider that the activities may occur in spedific sequences and that many activities may be
occurring siniultaneously. Hence, the critical path must first be identified and then the
durations of those activities can be determined and summed. However, the critical path
may vary for different programs. Rather than evaluating each possible program in detail,
several general assumptions have been made in order to reasonably approximate the
critical path in the spreadsheet, as illustrated in Figure C-1 (see also Figure 5-2):

¢ Any critical path will include startup at the beginning and data
compilation/interpretation at the end of the program. For the analyses
presented in this study, start-up and wrap-up schedules were assumed to be
identical for all programs. Since the difference between programs was of
primary interest, these start-up and wrap-up durations were assumed to be
zero.

» Various types of drill rigs will drill various types of new boreholes, possibly
obtain various types of geologic and/or water quality samples, possibly conduct
various types of other borehole tests and/or BHG, and then complete the
borehole prior to moving to the next borehole. Assuming that each drill rig
had all of the necessary equipment and there was no delay between holes, the
total duration of this would equal the maximum (over the various types of
boreholes) of: the number of boreholes of a specific type times the duration to
accomplish everything for each borehole of that type divided by the number of
drill rigs being used for that type of borehole. For example, if there were 100
Type 1 boreholes which take 0.2 years each to complete, then it would take 2
years for 10 drill rigs to complete this part of the program. If another borehole
type took 5 years to complete, this drill rig/lborehole type would control the
duration for drilling. It has been assumed that each of the various types of
geologic and water quality sampling, and each of the various types of other
borehole tests, will be equally divided among the various borehole types.

It is likely, however, that the number of BHG tools will be limited and shared
among drill rigs, so that this part of the operation may be delayed. Moreover,
the majority of this part of the program cannot start until all of the BHG tools
which will be used (if any) have been adequately developed. Also, the last lab
tests and the last field test analyses will remain after the above field activities
have been completed.

C-2.












Run 3:

Run 4:

WHC-SD-EN-EE-010, Draft

Two spectral gamma tools (WHC RLS systen and neutron activation without
neutron source) and one of each of the other BHG tools (gamma-gamma,
neutron, and neutron activation), developed with two staff per tool type

Substitute various percentages of specific sampling and lab testing by BHG
programs, in the same number of new boreholes

Lab capacity to simultaneously handle 500 soil chemistry tests, 500 soil
radiation tests, 500 groundwater chemistry tests, 500 groundwater radiation
tests, 100 physical properties tests and 1 slug test analysis.

Base Case (Program 0) equal to five "typical" operable units

Twenty drill rigs, drilling four borehole Itypes - Vadose (Rad/Non-rad) and
Wells (Rad, Non-rad)

Total of 225 boreholes/wells

Two spectral gamma tools (WHC RLS systern and neutron activation without
neutron source), and one of each of the other BHG tools (gamma-gamma,
neutron, and neutron activation), developed with two people per type

Substitute various percentages of specific sampling and lab testing by BHG
programs, and substitute 30% of the new boreholes with BHG in an equal
number of existing boreholes.

Lab capacity to-simultaneously handle 500 soil chemistry tests, 500 soil

radiation tests, 500 groundwater chemistry tests, 500 groundwater radiation
tests, 100 physical properties tests and 1 slug test analysis.

Base Case (Program 0) equal to fifty "typical” operable units

Twenty drill rigs, drilling four borehole types - Vadose (Rad, Non-rad) and
wells (Rad, Non-rad) _

Total of 2250 boreholes/wells
Two spectral gamma tools (WHC RLS systern and neutron activation without
neutron source) and one of each of the other BHG tools (gamma-gamma,

neutron, and neutron activation), developed with two people per type.

Substitute various percentages of specific sampling and lab testing by BHG
programs, in the same number of new boreholes

Lab capacity to simultaneously handle 500 soil chemistry tests, 500 soil

radiation tests, 500 groundwater chemistry tests, 500 groundwater radiation
tests, 100 physical properties tests and 1 slug test analysis.

C-6
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For each run, 10 alternative programs were considered, consisting of:

 Five different combinations of BHG development:

(1) Develop spectral gamuma tool (RLS) only

() Develop RLS and gamma-gamma tool

3) Develop RLS, gamma-gamma, and neutron tool

4) Develop RLS, gamma-gamma, neutron and neutron activation tool
(5) Develop RLS, and neutron activation tool

e Two different Base Case Program modifications:

- Replace 50% (nominal, depending on tool) of appropriate sampling/lab testing
activities with BHG (5 development levels), and log an additional 10
boreholes/v ells per operable unit compared to base case.

- Replace 80% (nominal, depending on tool) of appropriate sampling/lab testing
activities with BHG (5 development levels), and log an additional 10
boreholes/wells per operable unit compared to base case. It should be noted
that only 52% of the soil physical property sampling/testing are replaced by
either the gamma-gamma or neutron activation tool by themselves.

The unit costs and unit durations of each element presented in Section 5 (Table 5-1)
were used in this analysis. The various inputs and the results, in terms of output from
each individual run, is included at the end of this Appendix.

C.3 EXPECTED COSTS/SCHEDULE AND PROGRAM UTILITY

The results presented in Appendix C2 assume that the developinent of each BHG
program will be successful. The "expected” cost and duration for each program,
incorporating the probability of successful BHG development and contingencies if BHG
development is unsuccessful, has been determined as follows:

E[X(P)) = X(P=5) * p[P=5] + X(P=F) * {1-p(P=5]}

E[X(P)) = Expected value of attribute X (cost or schedule) for Program P
X(P=S) = Attribute X of program P if BHG development is successful
X(P=F) = Attribute X of program P if BHG development is unsuccessful
p[P=S]) = Probability that BHG development will be successful

This approach assumes that the contingency for unsuccessful BHG development is
re-implementation of the base case. The probability of successful BHG development has
been subjectively assessed based on discussions with WHC staff and other borehole
geophysical experts, as discussed in Appendix BS. It has been conservatively assumed that
all of the BHG tools proposed for a program must be successfully developed in order to
implement that program, and otherwise none of the BHG tools (i.e., the Base Case
program) would be used after the unsuccessful BHG development program had been
completed. The results of the probability evaluations are included at the end of this
Appendix. They show the expected cost and schedule versus the probability of successful
BHG development.
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BHG 14

Development

(max)

Startup

—

New BH 14
Drilling (max)

Geosampling® WQ Sampling® Testing® BHG Logging™*

A = Minimum of (1) dril/sam t first
borehole and (2) maximum BHG development

B = Dril/sample/est first borehole (min)
C = Conduct last lab wsvanalysis (max)

Other BH

| 1 al1 2 3[1 2 3a]1 2 3 4
C—» |e
Existing BH 14
MOB/OEMOB
(max) WRAP-UP
Other BH :]
] WQ Sampling® Testing® BHG Logging°®*
| [+ 2 a[1 2 a[1 2 3 4 p——o—p

-

(¢—  Geo 1-3 Lab Testing (max)

WQ 1-3 Lab Testing (max)

Other BH Test 1-3 Analysis (max)

BHG 1-4 Analysis (max)

—

NOTES: * Assumed each rig has tools, and activity is equally divided among borehole types
** Assumed tools are limited, and used proportionately between new and existing boreholes

913 1718/27861/3-5-92

Figure C-1. Spreadsheet Critical Path Schedule Logic.
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RAUN 1 : BASE CASE = ONE OPERABLE UNIT

SAMPLE CHANGE

CHARACTERIZATION PROGRAMS (exciuding later nan-artinal path manRaring)

(X} (3] o2 o2 (¥ (X} (X
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1

PROGRAM ELEMENTS  COST(S) UMIT TiME(n) [ PROGRAM: 0 1 2 3 q_ e ¥ .8 () )
" Work Mea NA men-y NA (startup) ° 0 ° 0 0 0 0 0 ° ° [
O1@/Complete New BH1e  $80.600  each 0008 N-RAD VADOSE " . " 18 18 ® " " " (1 1.
DiMTamplete New BH2e  $80.600  each 0.080 NON-RAD WELL 10 10 10 10 10 10 10 10 10 10 10
DiiCamplete New BHle  $97.600  esch 0.160  RAD VADOSE 1] 10 (1) 10 10 10 10 10 1 10 10
D1/Complets New BHie  $97,000  each 0.100 RAD WELL 10 10 10 10 10 1 10 10 10 10 10
Mab/Demcd Test Rig on Old BH1e 90  each 0000 N-RAD VADOSE ] ° 1 10 10 ° 1 19 1 1 10
Mob/Demob Test Rig on Otd BH2e 90 each 0.000 NON-RAD WELL (] ° 10 10 () ° 1] 1 1 1 1
Mob/Demob Test Rig on Old BH3e 90  each 0000  RAD VADOSE ° 10 1 10 1 ° 10 1) 10 ‘10 10
Mob/Demab Test Rig on Otd BHde 80  each 0.000 RAD WELL e 1 10 10 10 1] 1] 1] 1 1 10
Oblain Geol Bamples in NewBHe  $2,100  esch 0.000 60IL CHEM 126 126 126 126 o« 120 128 128 2 (] 2
Obieln Gea2 Samples in New BHe  $4,480  each 0.000 SOIL RAD 132 (] ] ] o 20 20 2 2 o 2
Otiain Geal Bamples in New BHe 3400  each 0.000 60IL PHYS (7] 104 10 ” (] 14 (7] 7 7 10 (7]
ConducVAnal Lab Tests (Geot) $3.400 each 0.190 S0IL CHEM 128 128 128 126 (] 126 126 120 20 (] 2
CanducVAnal Lab Teste (GeaZ) 81,400  each 0410 60N RAD 132 ] ] (] (] ] 2 ] 2 o 2
CanducVAnal Lab Tests (Geo3) 8500  eech 0.080 S0IL PHYS 104 184 10 ”2 ” 14 (7] 7 L 1] 1"e (7]
Otdain WQ1 Bamplesin NewBHe 82,000  each 0.003 QW CHEM o8 "] "] "] ] ] (] ] 9 2 9
Otreln WQ1 Samples in Old BHe $2000 each 0.003 GWCHEM . 84’ . (7] [ 32 ] o ] 9 22 9
Otdaln WQ2 Bamples in New BHe  $2.000  each 0.003 QW RAD 4 n 22 ] 2 ° ° ° 0 [ °
Otdain WQ2 Bamples In Oid BHe 82,000 esch 0003 GQWRAD .. 49 ] 22 28 ”n ° ° ° ° ”n °
Otdaln WQ3 Bamples In New BHe 90  each 0.000 ° ° ° ° ° ° ° ° ° °
Otdain WQ3 Samples In Oid BHe 90  each 0.000 Y H ° ° ° ° (3 ° ° ° ° °
ConducUAnd Lab Teste (WO1)  $3.400 each  0.100 Gw CHEM A 120 120 120 (] 120 10 10 20 o ]
CanducUAnal Lab Teste (WO2) $1.400  eech 0.410 @W RAD 80 4 4 4 9 ” 1 " ” o ”
Canduct/Andd Lab Teste (WQ3 90  eech 0.000 ) 0 ° ° ° ° ° ° ° ° ° °
Cond Other BH1 Teste in New BHe  $2,000 per well 0.003 8LUG TEST 20 20 2 20 20 20 20 20 20 ] 20
Cond Other BHY Teste In Old BHe  $2,000 per well 0.003 8LUG TEST 10 1 (] 10 10 10 10 1 1 1 10
Analyze Other BHY Teste $2,000 per well 0.010 8LUG TEST . 0 30 0 ) 2 2 20 20 20 2
Cond Other BH2 Teste in New BHe 90 per woll 0.000 (] ° ° 0 ° o ° ° ° ° °
Cond Other BH2 Tests in Old BHe 90 pet well 0.000 [} ° ° ° ° ° ° ° ° ° °
Analyze Othor BH2 Teste ' 90 per well 0.000 e ° ° ° ° ° ° ° ° ° °
Cond Other BHA Tests in New BHe 90 por woll 0.000 i ° ° ° ° ° ° ° ° ° °
Cond Other BH) Teste in Otd BHe 90 per well 0.000 a1 ° ° ° ° ° ° ° ') ° °
Analyre Other BH3 Teste 90 per woll 0.000 i B (] ° ° (] (] (] (] (] 0 (]
Dovolp BHGY 8138600  one 0.000 BPECTRAL [} ' ] 1 1 1 1 ] ] 1 ]
Cuorvduct BHG 1 In New BHe 61,640 por woll 0.003 SPECTRAL: - § 20 20 20 20 20 20 20 20 20 20
Conduct BHGY In Old BHe 61,640 por woll 0.003 SPECTRAL = 6 20 20 20 20 20 20 2 20 20 20
Analyze BHGY 8379 per well 0.000 SPECTRAL . . @ ) 0 0 © 0 0 ) © ) ©
Dovolp BHG2  $906000  one 3000 AMMA-GAMMA - 0 ° ' 1 ] ° ] ] 1 ° °
Corvduct BHG2 In New BHe $514 por well 0001 AMMA-GAMMA . 0 ° 28 26 2 I3 20 2 20 ° o
Canduct BHG2 In Otd BHe $514 per well 0001 AMMA-GAMMA . i = @ ° 2 20 20 [} ] 20 20 ° °
Analyze BHG2 $588 per woll 0.008 AMMA-GAMMA ¢ ° 7] a8 4 [} - T a8 ° o
Develop BHGY $1,025000  one 3710 NEUTRON - - § ° ° (] ' ] ° 1 1 ° °
Canduct BHGY In New BHe $514 por well 0.001 NEUTRON . . @ ° ° a8 4 9 ° “ “ ° °
Conduct BHG In Otd BHe $514 per woll 0.001 NEUTRON = @ ° ° © o ] ° ) © ° °
Anelyze BHGS $580 por well 0.008 NEUTRON (] ° ° (1] (7] ° ° (1] (7} ° °
Dovolp BHG4  $822000  one 1000  ACTIVATION () ° ° ° { L} ° ° 1 ] '
Conduct BHG4 In New BHe 82.650 perwel  0.001 ACTIVATION () ° ° ° L] ° ° ° '] - .
Conduct BHG4 In Oid BHe 82,650 per well 0.001 ACTIVATION ° ° ° © [} ° ° ) © ©
Analyze BHGA $760 pes woll 0.008  ACTIVATION ' ° ° ° (7] ® ° ° (1 (7} (7]
Cambine Deta NA  one NA (wiap—up) 0 [ [ o ] 0 ° ° 0 )

yerqg ‘010-33-NI-AS-OHM
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RUN 1 : BASE CASE = ONE OPERABLE UNIT

CHARACTERIZATION PROGRAMB (excluding later nan—crivioal path monRoring)

SAMPLE CHANGE A 0.8 08 08 08 (% 0. (X ] [X] o8 [ X}
. BOREHOLE CHANGE NA 1 1 1 1 1 1 1 . 1
PROGAAM ELEMENTS  COST($) UNIT TIME(y) | PROGRAM; » 0 A 2. . . ¥ & - B oo B @ 10
TOTAL CHAR PROGRAM COST (Mil $): T %802 $0.62 $7.61 $8.35 $822 3030 $7.17 $7.43 $0.07 $0.22
CHANGE IN TOTAL PROGRAM COST (Mil §): (30.30) 8060 . . $143 _$1.30- ,..(’0.05; . $0.26. .. ;. 90,81 -, $0.05  (30.70)
TOTAL CHAR PROG SCHED (ﬁl[: | 21 28 6.0 A 6.l " 28 80 0.1 4.2 4.2
CHANGE IN TOTAL PROGRAM SCHEDULE (yve) ) 0.7 30 . . 40 ;. 40 . 07... 38: e LI A 2.1
TOOL COMBINATIONS T ’ E
’ PROGRAM 1, 8 Bpectral Gamma Only, repl O (see below) of rad analysia, 8dd’l chem only analysle
PROGRAM 2,8 As above (PROQ 1,5), pius Gamma-gemma density tool, repiacing 0.8° XX percent (sée below) of physioal asmple snalfysee
PROGAAM 3,7 As above (PROG 2.8), plua Neutron poroslty (ool replacing XX% (ses below) of physica analyses
. PROGRAM 4,6 As above (PROQ 3.7), plus noutron aciivation replacing JO(%.(see below) of chem samples .
PROGRAM 0, 10 Develop spectral gamma and neul thvation only, replecing XX% of rad and chem sampies (eee betow), and 0.8° XX peroent of phrysical eamples (porosity)
PROAGRAM QROUPS : oo
PROGRAM 0 Existing Program. No Borehole Qeophysice
PROARAMS 1,234,080 60% Reduciion in sampiing. Same number of boreholea/wella
PROGRAMS 8,6,7.6,10 80% Reduciion in sampling: Bame number.of boreholesiwelle
. TOOL APPLICATIONS
BPECTRAL QAMMA (BHA1T) Rad borehoies A welis; new or existing
QGAMMA-GAMMA (BHG2) Nan—rad boreholes and wella only. New only
NEUTRON-NEUTRON (BHA3) Rad & non-red boreholes & wetis; New or exlsting:
NEUTRON ACTIVATION (BHQ4) Rad & non fad.boreholes and wells; new or existing
OTHER DATA . '
NUMBER OF 8SMULT ACTS POSSBLE ) DRILUTEST RIG SAMPLING COMPATIBILITY (defined)
TYPE 1 2 3 4 RQ: : 1 2 B 3 q
OfRILL RIGS 1 1 1 1 BH 1 2 3 q
TEST RIG8 1 1 1 1 GEO 123 129 123 123
QEO LABS 600 500 100 NA " wWa 123 129 123 129
wa LABS . ,.800 80O 1 NA OTHER 123 129 123 129
OTHER ANAL ! Py 1 1 NA BHG MULTI-TOOL DEVELOPMENT COB8. BAVING
BHQ TOOLS ! ] 1 | I 1 comMeo B L 12 123 124
1 1 1 ] . $0 $0 $200,000 °°°°*°°

BHG DEVELOP/ANAL BTAFF-

yeIQ ‘010-33-NI-US-OHM
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RAUN 1 : BASE CASE = ONE OPERABLE UNIT

) CHARACTERIZATION PROGRAMS (excluding later non—critioat path monioring)
SAMPLE CHANGE 1 08 (X} 08 08 [ X} (X (¥ ] 02 (X (X}
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1 1
PROGRAM ELEMENTS  COST($) UNIT _ TIME(y) [ PROGRAM; 0 1 2 3 4 8 7 [ ® 10 |
PROGRAM
FACTOR ) 1 3 3 ] [ ] ¥ [ ® . 10 |
PROBABILITY OF BUCCESS ] 09 0564 0.27 0.16 00 064 0.27 0.16 0.45 0.45
FAILURE COST $708 $7.08 $872 $000 $708 $708 $872 $900 9000 §$9.00
FAILURE SCHEDULE 2708  6.700 6816 060816 2708 8706 §6810 8810 3000 3000
EXPECTED COST (MIl $) 3002 %068 772 $802 $887 9037 $763 $862 ST $808 §1.74
EXPECTED SCHEDULE (yve) 2.1 260 (1] (1] se 20 (1] (1] (1} at 10
EXPECTED COST DIFF (Mil $) -$000 ($0.20) $0.80 8170 8108 (9084) $001 $101 G183 0147 9063
EXPECTED 6CHEDULE DIFF {ys) 0.0 0.7 3 30 0 0.7 20 20 30 z0 20
TECHNOLOGIC CAPABILITY 1 2 s q [}  § 9 4 (] 3 3
REGULATORY ACCEPTANCE [] 4 3 3 4 4 3 ] 4 4 4
WEIGHT
COST DIFF UTILITY [] 100 13 60 1.6 02 127 [ 20 (X} 42 [ 1]
B6CHED DIFF UTILITY t 200 00 -850 -588 -883 02 -850 -850 -85 ~108 -102
TECH CAP UTILITY 1 20 40 00 00 100 4 00 [ X} 100 (1] 00
REQ ACCEPT UTILITY 1 100 (1) 00 a0 80 (1) 00 (1] (X} (1} 00
TOTAL UTILITY a2 20 -8 40 . <37 .. ~ 40
UTILITY FUNCTIONS EQUIVALENT

WORST BEST slope interoept

COST DIFF UTILITY $000 ($200) -80 100

SCHED DIFF UTILITY 0.50 000 -200 200

TECH CAP UTILITY 0.00 8.00 20 00

REQ ACCEPT UTILITY 0.00 8.00 20 00

ye1q ‘010-33-N3-QS-DHM



RUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non—criticel peth monRtoring)

SAMPLE CHANGE 8 08 0.8 o8 06 o (3] oz (3] (X (¥}
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 )

PROGRAM ELEMENTS  COST(S) UNIT _TME(n) [ PROGRAM: ° 1 2 3 e b - @ . . T 8. ® 0]
Work Plan NA men-w NA (startup) 0 ° ° °. ° ° ® . ® ° ]
Dil/Complete New BHis  $80.500 each  0.080 N-RAD VADOSE " 7 78 ] 7 ™ 78 ™ T8 78 78
DriVComplete New BH2s  $80,600  each 0.080 NON-RAD WELL 50 &0 (] 80 [ 80 (] [ 80 80 80
Dri/Complete New BH3e  $07.000  each 0.160  RAD VADOSE 60 50 s 80 & 80 80 [ s0 80 &0
DriiiComplete New BHée  $07,600 each  0.180 RAD WELL 0 60 80 ) 80 80 80 & 80 80 80
Mob/Demob Test Rig on Old BH1e $0 each 0000 N-RAD VADOSE ° ° 60 80 e (] 80 ] 80 [ ] 80
Mob/Demob Test Rig on Old BH2e $0  each 0.000 NON-RAD WELL ° 0 60 60 80 ° 80 [ L] (] 80
Mob/Demob Test Rig on Old BH3e 0  each 0000  RAD VADOSE ° [ () 80 80 80 50 80 ] 80 80
Mob/Demob Test Rig on Oid BH4e 0  each 0.000 RAD WELL ° 80 80 80 (] 80 L] [ ] [ ] ] 80
Obtaln Geol Bamples in NewBHe  $2,100  each 0.000 SOILCHEM 026 028 628 e28 313 28 o8 (-] 128 313 128
Obtain Geo2 Bamplesin NewBHs 84,400 each  0.000 SOIL RAD 0 3% %0 330 3% 132 132 122 132 330 132
Obtaln Geo3 Samples in New BHe $400  each 0.000 SOILPHYS '~~~ 020 020 852 400 400 720 a2 1 184 sa2 as2
Conduct/Anal Lab Teste (Qeof) $3.400 each 0.190 SOIL CHEM e28 028 028 o268 313 (-1 ] ez8 (-] 12 13 128
Conduc/Anal Lab Teste (GeoZ)  $1.400  each 0.410 SOIL RAD 000 330 330 330 3% 132 152 132 132 3% 132
ConductAnal Lab Teste (Geo3) $500  each 0.000 BONLPHVS - . 020° 920 8s2 480 40 (] 4“2 14 184 sa2 a2
Obtein WQ1 Samplesin NewBHe  $2000 each 0003 QW CHEM 28 228 328 328 103 220 228 28 o8 169 o8
Obtaln WQ1 Bamplesin OldBHe  $2,000 each  0.003 GWCHEM 820 320 320 320 180 20 220 220 4 180 7]
Obtain WQ2 Bamples in NewBHe  $2.000 each 0003 GWRAD - 218. 108 108 108 108 4 4 4 a3 100 a
Obtain WQ2 Samples In OldBHe  $2.000  each 0.003 GWRAD : : 2187 100 108 108 108 43 ] 4 4 108 a3
Obtain WQ3 Bamples in New BHe 80 each 0.000 .0 ° i} ° ° ] ° [ () o °
Oblain WQ3 Samples In Oid BHe 0 each 0.000 R ] ° ° ° 0 ° (] (] 0 °
ConductAnal Lab Tests (WQT) $3.400 each 0.100 GWCHEM . #848° 48 048 845 329 s 848 48 126 ¢ ] 120
Conduct/Anel Lab Teste (WQ2)  $1,400  each 0.410 GWRAD . : - 430 218 218 218 218 ] L] () 5] 210 o8
Conduct/Anel Lab Tests (WQ3) 0  each 0.000 e (N ° 0 ° 0 ) (] (] () (] °
Cond Other BH1 Teste in NewBHe 82,000 perwell  0.003 6LUG TEST ;. 100 100 100 100 100 100 100 100 100 100 100
Cond Other BH1 Tests In Old BHe  $2,000 per well 0.003 SLUG TEST &0 80 80 80 ] (] ] 80 80 80
Anslyze Other BH1 Teste  $2,000 per well o010 SLUG TEST 150 180 160 150 180 180 180 180 150 150
Cond Other BH2 Testa in New BHe ° ° ° ° ° ° ] (] 0 °
Cond Other BH2 Tests In Oid BHe 0 ° ° ° ° ° (] ° 0 °
Analyze Other BH2 Teste ° ° ° ° o (] ] ] ° 0
Cond Other BH3 Teste in New BHe 0 ° ° o ° ° ° ] (] °
Cond Other BH3 Teste in Old BHe ° ° ° () () ° ° (] (] °
Analyze Other BH3 Tests ° ° ° ] ] ° (] . ° °
Develop BHA1 1 ' 1 1 U 1 1 1 ] {]
Conduct BHQ1 in New BHs 100 100 100 100 100 100 100 100 100 100
Conduct BHG1 In Oid BHe 100 100 100 100 100 100 100 100 100 100
Anelyre BHAY 200 200 200 200 200 200 200 200 200 200
Develop BHG2 ° 1 ! 1 o ) 1 1 1 0 (]
Conduct BHO2 in New BHe ° 128 126 e @ 128 1" 178 ° (]
Conduct BHG2 in Old BHe ] 100 100 100 ° 100 100 100 [ ]
Anslyre BHQ2 0 228 228 226 ] 228 78 228 ] °
Develop BHA3 $1,028000  one ° ] 1 1 ° ° 1 1 ] °
Conduct BHA3 in New BHe ] ° 28 278 ° ° 28 2726 0 °
Conduct BHG3 In Old BHe ° (] 200 200 ® 0 200 200 0 (]
Analyre BHGS (] ° 428 a8 ° [ a8 420 0 °
DevelopBHAA  $822600  one 1890  ACTIVATION (] ° ° ' ° ° ° ' ' L]
Conduct BHG4 In New BHe $2650 perwel 0001  ACTIVATION ° ° ° 228 ] ° 8 228 28 278
Conduct BHG4In Old BHe  $2,850 perwell  0.009  ACTIVATION ° ° ° 200 ) ° 0 200 200 200
Anelyre BHGA $760 perwell 0008  ACTIVATION ) ° ° 428 ) ° (] az8 428 a8
Combine Data NA  one NA | (wiep-up) : [ [ 0 0 L] [ [ [ [ 0

yeiqg ‘010-33-N3-0S-DOHM



RUN 2 : BASE CASE = FIVE OPERABLE UNITS CHARACTERIZATION PROGRAMS (excluding fater non—critics! peth monRaring) »
6AMPLE CHANGE [} 08 08 08 [ X ] [} 0. [} [ 2] [ X] op
BOREHOLE CHANGE NA 1 1 1 1 1 1
COST($) UNIT TIME(y) PROGRAM; [] ] 2 ;

PROGRAM ELEMENTS

TOTAL CHAR PROGRAM COST (Mil $): $3450 | $32.55 $33.37 i 3277 $3005 $3167 §32.07 102 i
CHANGE IN TOTAL PROGRAM COST (il §): (32.05) ($1.22)  (30.07) ($1.82) _ (33.84) (3292 . ($1.97) . 5. 74). (33.57) (37.34)]
TOTAL CHAR PROG ECHED (yre): [ 20y a2 a7 5.0 56 32 [N} 50 66 a0 |
CHANGE IN TOTAL PROGRAM SCHEDULE (yre) I~ %2 4 21 .26 1,04 ... 18 . f1 .. 38 o0 001

TOOL COMBINATIONS
PROGRAM 1, 8 Gpectral Gamma Only, repiaces JO(W (see betow) of rad analysle, edd’l chem only analysle
PROGRAM 2,8 As above (PROQ 1.6), plus Gamma-gamma denslty toal, repiacing 0.8°XX percent (see below) of physlasl sample analyese
PROGRAM 3,7 As above (PROQ 2.6), plus N porosty tool replacing X% (see below) of physical analyves

. PROGRAM 4,8 As above (PROQ 3.7), plus tivation replacing JO(% (see below) of chem samples
PROGRAM 0, 10 Devslop speciral g and neut tivatlon only, replecing X% of red and chem samples (see below), and 0.8° XX peroen of pirydad sempies (purodty)
PROGRAM GROUPS . N
PROGRAM 0 Existing Program. No Borehole Geophysice .

PROGRAMS 1,2,3.4.0 60% Reduction In sampling. Bame number olbu'!thMl
PROGRAMS 8,6,7,0.10 80% Reduction In sampling. Same number of borehoiearwells

TOOL APPLICATIONS
BPECTRAL GAMMA (BHGI) Rad bareholes & nﬂt. new or existing
GAMMA-GAMMA (BHG2) Non—rad boreholes and wells only. New onty

0O NEUTRON-NEUTRON (BHG3) Red & non—rad boreholes & wefls; New or existing : .
x NEUTRON ACTIVATION (BH@4) Rad & non red borehoies and wells; new or exisiling .
OTHER DATA
NUMBER OF 6IMULT ACT8 POSSIBLE ) DRAMLUTEST RIG BAMPLING COMPATIBILITY (defined)

TYPE: 1 2 ] 4 RAQ: 1 ] 3 4

DRILL RIS 8 8 8 8 BH 1 2 3 4 ,

TEST RIGS 1 1 1 1 GEo 123 123 129 128

GEO LABS 800 500 100 NA wa 129 129 123 123 '

WQ LABS 600 600 1 NA OTHER 123 123 123 123

OTHER ANAL 1 1 1 NA R BHG MULTI-TOOL DEVELOPMENT COBT BAVING

BHA TOOLB 2 1 ] 1 coMBO 14 12 123 1234

BHA DEVELOPIANAL GTAFF 2 2 2 2 $0 80 $200.000 °**°°°°*

yeiqg ‘010-33-NJ-dS-DOHM



RUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non-critioal path monioring)

SAMPLE CHANGE s o8 o8 08 0.8 02 o2 o2 'Y 'Y (Y]
BOREHOLE CHANGE NA 1 1 1 1 1 [ 1 1 1 1
PROGRAM ELEMENTS  COBT(8) UMIT TIME(y) [ PROGRAM: ] i 2 3 ¥ 5 0 ST 0 v 0]
PROGRAM
= FACTOR ] 1 2 ] B ® Y. L 0
PROBABILITY OF SUCCESS 1 08 o054 027 016 08 0864 027 018 045 045
FAILURE COST $3479 $3583  $3040 $3087 $3473 $3663 $3040 $067 $067 $067
FAILURE SCHEDULE 3000 38615 38065 30065 3080 90616 20008 38008 34118 2.4118
EXPECTED COST (MA §) $3460 $32768 $34.41  $3560 $3004 $31.32 $3340 $3530 $3542 34.19  $32.49
EXPECTED SCHEDULE (yre} 20 3 a9 a2 4 X 'Y 'Y X 20 .7
EXPECTED COST DIFF (Ml §) $000 (3183 (30.10) $130  $145 (027 (31100 0000 083 (0049 (52.19)
EXPECTED SCHEDULE DIFF (yre) 00 02 14 1.2 12 (Y 14 12 12 07 'Y
TECHNOLOGIC CAPABILITY 1 2 3 4 s I 3 4 ] 3 s
REGULATORY ACCEPTANCE 8 4 3 3 4 4 3 ? 4 4 4
“WEIGHT
COBT DIFF UTILITY 3| 0 674 327 0.8 8t T80 4B 180 178 390 624
SCHED DIFF UTILITY 1] 20 189 -78 48 37 W8 18 47 -38 'Y} 70
TECH CAP UTILITY 1 20 a0 1) 80 100 40 00 e 100 1) o0
REQ ACCEPT UTILITY 1 100 00 60 'Y 00 00 00 Y] 'O 8o )
JOTAL UTILITY (] [ 37 20 . 2. 107 . 6
UTILITY FUNCTIONS EQUIVALENT

WORST BEST  slope imercept

COBT DIFF UTILTY $000 ($200) -60 100

BCHED DIFF UTILITY 060 000 -200 200

TECH CAP UTILITY 000 800 20 ou

REQ ACCEPY UTILITY 000 800 20 0.0

ye1q ‘010-33-NI-4S-OHM
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RUN 2 : BASE CASE = FIVE OPERABLE UNITS

BAMPLE CHANGE

CHARACTERIZATION PROGRAMS (excluding lates non-oriioal path monkoring)

os (X ] o a2 0e ot [ X ] 0e
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1 1
PROGRAM ELEMENTS  COST(S) UNIT TIME(y) [ PROGRAM: ) 1 2 3 ] 3 N 8 ® 0]
PROGAAM
=w FACTOR 0 1 2 3 ] 8, .:.0 .. 70 8. . ® 10
PROBABILITY OF SUCCESS 1 00 054 0.27 0.18 08 o084 027 o010 0.45 0.45
FAILURE COST $3473 83563 $3640 $3067 $3473 $3583 $3040 $3067 $3067 $30.67
FAILURE SCHEDULE 3000 30616 20065 30008 3080 30018 30008 30006 24118 34118
EXPECTED COST (MK §) $3460 - $3270 $34.41 $3500 $3004 $31.32 $3340 $35.30 $35.42 $34.13 $32.43
EXPECTED SCHEDULE (yrs) 20 At 43 ap a1 2.t a8 a2 4 20 .7
EXPECTED COBT DIFF (M §) $000 ($1.03) ($0.18) $130 8148 ($327) (81.10) 9000 9083 (90.48) m.th
EXPECTED 6CHEDULE DIFF (yre) 00 (1} 14 1.2 ¥} (1) 14 12 12 (%} 00
TECHNOLOGIC CAPABILITY ! 1 2 3 . &} 2 s ] [ [} 8
REGULATORY ACCEPTANCE 8 q 3 3 q 4 3 3 4 4 q
WEIGHT
COST DIFF UTILITY 1 100 TX] 108 38 17 203 (13 [1] [1] 239 208
SCHED DIFF UTILITY 1 200 180 -78 48 -7 1680 -78 47 Y (1] 70
TECH CAP UTILITY ) 20 40 (1] (1] 100 4 00 (] 100 e 00
REQ ACCEPT UTILITY 1 100 8o 00 00 80 00 00 00 00 00 0.0
TOTAL UTILITY . a. it 8 3 7. 84 20 T80, 9. . 41
UTILITY FUNCTIONS EQUIVALENT
WORST - BEST  slope intercept
COST DIFF UTILITY 8000 ($200) -80 100
SCHED DIFF UTILITY 0.60 000 -200 200
TECH CAP UTILITY 0.00 8.00 20 00
REQ ACCEPT UTILITY 0.00 8.00 20 00

yeiqg ‘010-33-N3I-dS-OHM
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AUN 3: BASE CASE = FIVE OPERABLE UNITS (BHG 8UB FOR NEW BHs)

CHARACTERIZATION PROGRAMS (exciuding later non—critical path

SAMPLE CHANGE (] 06 0.8 08 08 (X} oz oL (X} (1] (X}
BOREHOLE CHANGE NA 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7

PROGRAM ELEMENTS  COST(S) UNIT _TME(y) [ FPROGRAM: 0 1 2 3 4 N T R AR ® 0]
Work Plan NA man-y NA (stariup) 0 ° [] [] ) ° ° ] ® ] ]
Drift/Complete New BHie  $80.6800  oach 0.080 N-RAD VADOSE 7% 7 81 83 (1] 78 8t () (1 53 (1}
Drit/Complete New BH2e  $88,500  each 0080 NON-RADWELL 50 80 M 38 ] 80 L7} 8 8 £ 8
Dritt/Complete New BH3s  $97.000  each 0.160  RAD VADOSE 50 38 38 38 38 38 s 28 38 38 2
Oril/Complete New BH4s  $07,.800  each 0.160 RAD WELL 80 38 38 38 8 38 ] 2 38 35 28
Mob/Demob Test Rig on Old BH1e $0  each 0.000 N-RAD VADOSE ° ° 74 728 28 [} 74 e 28 ns n8
Mob/Demob Test Rig on Otd BH2e 0 each 0000 NON-RADWELL .. ¢ ° (] (] =] ° L] o8 &8 e 8
Mob/Demob Test Rig on Otd BH3e 80  each 0000 RADVADOSE : @ "3 @5 28 [ &8 ] =] o8 =] o8
Mob/Demob Test Rig on Otd BH4e $0  each 0.000 RAD WELL ‘e s s 3 ] o8 o8 (] 3 8 @5
Obtain Geol Samples in NewBHe  $2.100  each 0.000 SOIL CHEM 620 438 a3 438 210 a3 4% 4 (1] 210 (1]
Obtain Geo2 Samplesin NewBHe  $4,400  each 0.000 S0IL RAD 600 231 231 231 231 ” ] [ 2 231 ”
Oblaln Geod Bamples in New BHe 8400  each 0.000 SOILPHYS - . 920°  o44 380 322 322 (77] 200 120 120 208 300
Conduct/Anal Lab Teste (Qeot) $3.400 each 0.190 SONLCHEM ' = 828 438 4 a8 210 4 48 433 (7] 210 (1]
Conduct/Anal Lsb Tesls (Geo2) $1,400 each 0.410 8OIL RAD 60 231 231 23 291 ” (] (] ” 231 ”
Conduct/Anal Lab Tests {Geoc3) 8500 each 0.080 BOILPHYS -~ 920 644 388 322 22 (77 200 120 120 380 208
Obtain WQ1 Samples in New BHe  $2,000  each 0.003 GWCHEM : i 328, 227 227 227 "4 14 227 oy » 114 “
Obtaln WQ1 Samples In Old BHe $2.000 each 0.003 GWCHEM i 320 320 320 220 100 320 320 220 84 100 o4
Obleln WQ2 Samples in NewBHs  $2,000  each 0.003 QW RAD " 78 7 78 1 2 ] 20 20 ™ ]
Obtaln WQ2 Samples in Old BHe $2.000 each 0.003 QW RAD 100 100 108 108 4 ] 4 't 108 4
Obtaln WQ3 Samples in New BHe 9  oach 0.000 B ° ° ° () ¢} ° [} ° ° °
Obtain WQ3 Samples in Old BHe 0 each 0.000 i @ [] @ ] [ ] & & [ ] [ ] [ ] [ ]
Conduct/Anal Lab Teste (WQ1) $3.000 each 0.190 QWCHEM . 848 848 848 848 /] (71 (11} 848 110 e 10
Conduct/Anal Lab Tests (WQ2) $1,400  eech 0.410 GWRAD - . 430. 103 18 103 103 7 7 7 7 103 7
Conduct/Anal Lsb Tests (WQ3) 80  each 0.000 i : ] ° ° 0 . ° [} ° ° .
Cond Other BH1 Toste in New BHe  $2.000 per.well 0.003 BLUQ TEST 100 100 100 100 108 100 100 100 100 100
Cond Other BH Teste n Old BHe  $2.000 per well 0.003 BLUG TEST 50 80 80 80 () 80 2] 80 80 ]
Analyze Other BH? Tesls $2,000 per well 6LUG TEST 180 180 150 180 180 180 180 180 150 150
Cond Other BH2 Tests in New BHe 00 per woll ° ° ° ° ° ° ° ° (] °
Cond Other BH2 Teste in Old BHe 00 por well ° ° ° [} [ () ° . ° 0
Analyze Other BH2 Tests 80 per well ° ) @ [} [ [} [} [} [} °
Cond Other BH3 Tests in New BHe $0 per well e ] ° ° [ . o [} [} .
Cond Other BH3 Tests in Okl BHe $0 per well i 0 @ ° ° . [} . () [}
Analyre Other BHA Teste 00 per well ] ° ° [} () () () . () [}
Develop BHAY  $138.800  one 1 1 1 1 1 1 ] 1 1 1
Conduct BHG 1 In New BHe $1.640 por well ;] 7 7 7 L, ] 70 ] 7 ] ™
Conduct BHG1 in Old BHe $1.640 per woll 150 130 130 130 1%0 130 130 130 130 1%0
Analyre BHG1 $879 per well 200 200 200 200 200 200 200 200 200 200
Develop BHG2  $000,000  one ° 1 1 ] [} 1 1 ] ° o
Conduct BHG2 in New BHe $514 por woll 0 (1] ] ] @ [1] (] (7 3 [}
Conduct BHG2 in Old BHe $514 por well [} 140 138 19 5 140 " 13 o [}
Analyre BHG2 $580 per well ° 226 228 220 ® 28 28 228 () °
Develop BHGI $1,026000  one ° ° 1 1 . [} 1 L ° .
Conduct BHGS in New BHe $514 por well ] ° 188 158 (] [} 160 158 [} [}
Conduct BHA3 in O1d BHe $514 por well 0 (] 208 200 . [} 268 200 ° °
Analyre BHQ3 $588 por well ° . 428 28 [ ] ° s 428 [ ] °
Develop BHG4  $822000  one ° ° ° 1 [} () [} 1 1 ]
Conduct BHG4 In New BHe $2.6650 por woll ° 0 ° 169 [} ° [} 158 159 150
Conduct BHQ4 in Oid BHe $2,650 per well ° ° ° 208 ° ° () 208 268 (3]
Analyre BHGA $760 por well ° @ ° 428 [} ° ° 428 a8 428
Combine Deta NA  one [ [ [ 0 ° [ [ [ 0 0

weIqg ‘010-33-N3-AS-DHM
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RUN 3 : BASE CASE « FIVE OPERABLE UNITS (BHQ 5UB FOR NEW BHs) CHARACTERIZATION PROGRAMS {excluding later non—critical path monftoring)
SAMPLE CHANGE 8 08 068 08 (Y3 (¥} (¥ (Y] o2 (Y} Y]
BOREHOLE CHANGE NA 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
PROGRAM ELEMENTS  COST($) UNIT _TIME(y) [ PROGRAM; ° 1 2 3 ¥ T T T R [N 0
TOTAL CHAR PROGRAM COST (Mil $): [ 83450 $27.12  $2450  $2500 $2403 $2504 $23.25 $2464 $21.97 $23.168  $20.20
CHANGE IN TOTAL PROGRAM COST (MH $): ($7.47) (31000)  ($8.60) (30.00) ($8.65) ($11.34) ($10.06) ($12.63) (911.43) ($14.30)
TOTAL CHAR PROG SCHED (yrs): [ 2e 32 ar (%] 5.0 32 a7 (% 80 X 38
CHANGE IN TOTAL PROGAAM SCHEDULE (yrs) 0.2 18 18 2.0 0.2 18 18, 20 0.9 [X]
TOOL COMBINATIONS
PROGRAM 1,8 Bpectral Gamma Only, replaces JOM% (see below) of 1ad enalysie, add chem only analysie
PROGRAM 2,@ As sbove (PROQ 1,6), plus Gemma—g density tool, replacing 0.6°30( p: {200 below) of physical sample enaly
PROGRAM 3,7 As above (PROG 2.6), plue N porosity 00l seplacing YO(% (see below) of physicel analysee
PROGRAAM 4,8 As above (PROG 3.7), plus neutr Ivation teplacing JO(% (eee betow) of chem sampl
PROGRAM 0, 10 Develop speciral g and neuty valion only, replacing YO(% of tad and chem samples (see below), and 0.8°)0( peroent of physioal samples (porosity)
PROGRAM GROUPS
PROGRAM 0 Exieting Program. No Borehote Geophysios
PROGRAMS 1,2,3.4,0 50% Reduction In sempling. Game number of boreholeawells é
PROGRAMS 6,0,7,8,10 80% Reduction in sampling. Bame number of boreholesiwelt 0
U
TOOL APPLICATIONS a
SPECTRAL GAMMA (BHA1) Rad boreholes & welle; new or existing
GAMMA-QAMMA (BHG2) Non-1ed boreholes and wells onty. New onfy (’Z“
NEUTRON-NEUTRON (BHG3) Rad & non-1ad boreholes & welle; New or exieling s '
NEUTRON ACTIVATION (BHG4) Rad & non rad borsholes and welle; new or existing rr::'i
OTHER DATA Q
NUMBER OF SIMULT ACTS POSSIBLE DRILL/TEST RIG BAMPLING COMPATIBILITY (defined) o
TYPE: (] 2 3 4 Ria: 1 2 3 q o
DRILL RGS s s s s BH 1 ] s q o
TEST RIGS 1 1 1 1 GEO 129 129 123 123 §
GEO LABS 800 800 100 NA wa 129 123 123 1”73
Wwa LABS 800 800 1 NA OTHER 129 129 123 123
OTHER ANAL 1 1 1 NA BHG MULTI-TOOL DEVELOPMENT COST SAVING
BHG TOOLS ' 1 1 1 comBO 14 12 12 1234
BHQ DEVELOP/ANAL STAFF 2 2 2 2 $0 90 §260,000 *ccecee
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AUN 3 : BASE CASE = FIVE OPERABLE UNITS (BHG 5UB FOR NEW BHe)

CHARACTERIZATION PROGRAMS (sxchuding lates non-oritioal path monNoring)
SAMPLE CHANQGE 1 08 08 08 08 'Y} 'Y o2 'Y 'Y} 02
BOREHOLE CHANGE NA 0r 0.7 0.7 o.r 0.7 oy 0.7 o7 0.7 0.7
PROGAAM ELEMENTS  COST(S) UNIT _TIME() [ PROGRAM: 5 .. 1 2 3 ] 8 (] 7. s O 0]
PROGRAM
—___FACiOA ] 1 2 & % i 0 ¥ [] ) ]
PROBABILITY OF SUCCESS 1 08 o054 027 0.8 00 0B84 027 018 048 045
FAILURE COST $3473 $3563  $3040 $3067 $MTI $3563 §3040 $3667 $3067 $30.87
FARLURE SCHEDULE 3000 38615 38008 30608 3080 38616 30008 36008 94118 34118
EXPECTED COST (Mil §) $3460 $2700 $2002  $3366 $3479 62082 $2004 $3320 $3432 3088 $20.30
EXPECTED 8CHEDULE (yre) 29 2 4 a 40 'Y as 4 40 30 "7
EXPECTED COST DIFF (il $) $000 ($871) (3407)  ($103) $0.20 ($7.79) (35.06) (81.30) (00.28) (94.00) us.aqH
EXPECTED BCHEDULE DIFF (yro) 00 'Y} 14 12 X 'Y} .4 12 1.1 ' 0
TECHNOLOGIC CAPABILITY ' 2 3 4 [} ? 3 4 (] 3 3
REGULATORY ACCEPTANCE -8 4 3 3 4 4 ? 9 4 4 4
WEIGHT
COBT DIFF UTILITY 1 100 a8 e [[X] %0 @8 ot 174 114 00 386
BCHED DIFF UTIITY t] 200 1890 -70 -1 -2 168 -7 -8t At 7.9 X
TECH CAP UTILITY ' 20 4.0 00 e 100 40 00 e 100 (1] o0
REQ ACCEPT UTILITY 1 100 80 00 00 80 00 o0 00 1) 00 80 0
" TOTAL UTILITY K] k4] 3% 26 IR R . B8 | ‘6
™
UTILITY FUNCTIONS EQUIVALENT -z
WORST BEST  siope intercept ‘ m
COST DIFF UTILITY $000 (3200) -60 100 pis
BCHED DIFF UTIITY 950 000 -200 200 —
TECH CAP UTILITY 000 800 20 00 o
REG ACCEPT UTIUITY 000 800 . 20 00 o
B
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RAUN 4 : BASE CASE « FIFTY OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non-critioal path monRoring)

SAMPLE CHANGE 50 05 08 08 08 02 02 0t 'Y os ¥}

BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1

PROGRAM ELEMENTS  COST(S) UNIT TME(w) [ PROGRAM: ° 1 T 3 . & 0 - T

Work Plan NA men-y NA {oiariup) ° ° ° ] ] [ ° N 0 6 °
DriiComplete New BHie  $80.500 esch 0080 N-RAD VADOSE %0 750 750 750 780 780 780 780 780 780 780
Ori/Complete NewBH2e  $80.500 each 0080 NON-RADWELL © 500 800 600 500 600 800 800 800 800 800 800
Drif'Complete NewBH3s  $97.800 each  0.160  RAD VADOSE 800 500 600 500 600 800 600 800 800 800 800
DriComplete New BH4s  $97.000 each  0.160 AAD WELL 800 500 500 800 500 800 800 800 800 800 800
Mob/Demob Test Rig on Old BH1e $0 each 0000 N-RADVADOSE : 0 0 500 600 800 ° 800 00 800 800 800
Mob/Demob Test Fig on Oid BH2e $0 eech 0000 NON-RADWELL - @ ° 600 600 800 ° 800 800 800 800 800
Mob/Demob Tesl Rig on Oid BH3e $0 each 0000 RAD VADOSE ° 800 800 800 800 800 800 800 800 800 800
Mob/Demob Test Rig on Old BH4s $0 each 0000 RAD WELL ¢ o0 500 800 800 800 800 800 800 800 800
Obtain Geot Samplesin NewBHe  §2,100 each  ©0.000 BOILCHEM .~ 8380 e280 6260 €250 31286 6260 6280 €280 1250 8128 1260
Oblain Geo2 Samplesin NewBHs 84,460 esch  0.000 BOILRAD ~ 0600 3300 3300 3300 330 1320 1320 1320 1320 3300 1320
Obiain Geod Sampiles In New BHe $400 each 0000 BOILPHYS . * 9200 9200 520 4800 4800 9200 4410 1840 1840 8520 4410
ConducUAnel Lab Tests (Geot)  $3.400 each  0.190 5280 6260 6250 6250 3128 €280 6250 €200 1250 3126 1260
Cdhduct/Anal Lab Tests (Geo2)  $1,400 each  0.410 ‘o000 3300 3300 3300 3300 1320 1320 1320 1320 8300 1320
Conduct/Anal Lab Tests (Geo3) $500 each 0080 €200 0200 8520 4800 4000 $200 4410 1640 1840 6520 4410
Obiain WQ1 Samples in New BHe  $2,000 each  0.003 32600 3250 3250 3260 1626 3280 3260 3280 0 1628 230
Obisin WQ1t Gamplesin OldBHe  $2000 each 0003 o300 3200 3200 3200 1800 3200 3200 3200 0 1000 40
Obtain WQ2 SBamplesin New BHs  $2000 each 0003 ' | 1078 1078 1076 1078 420 | 4% 4% a0 1078 4%
Oblain WO2 Gamplesin Old BHe  $2,000 each  0.003 1018 1078 for8  tor8 4% 430 4% a0 tors 4%
Oblain WQ3 Samples in New BHe 90 _eech  0.000 ° . ° ° ° ° o . e °
Obtain WO3 Gamples in Old BHe 0 each  0.000 0 [ ° 2 0 ° ° ° ) 0
Conduct/Anal Lab Teste (WQ1)  $3.400 each  0.190 8450 8450 $450 3226 G450 G450 G450 1200 326 1290
Conducl/Anal Lab Teute (WO2)  §1,400 each  0.410 2180 2180 2180 2180 860 860 880 00 2180 900
ConducUAnal Lab Teste (WQ3) 90 each 0000 ° ° ° ° ® ° ° ° ° °
Cond Other BH1 Teste In New BHs  $2.000 perwell  0.003 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Cond Other BH1 Tests in OldBHe  $2,000 perwell  0.003 500 500 800 600 800 800 800 800 000 600
Analyre Othet BHI Tests  $2,600 por well SLUG TEST 1800 1800 1600 1800 1500 1800 1800 1500 1800 1800
Cond Other BH2 Teste in New BHe $0 por well ° . ° o ° 9 ° ) [ °
Cond Other BH2 Tests in Oid BHe 90 por well ° . N 0 ° ® * 0 ° °
Anslyre Other BH2 Teste 20 por well ° ° ° ° ) ° . 2 ) 3
Cond Other BH3 Tests In New BHs 90 por woll ° . ° ° @ ° G 6 ® [
Cond Other BHS Tests in Old BHe 90 por well ° 0 0 ° e o ° ) ® °
Analyre Other BHS Teste 90 por well ° ° ° . ° ° ° ° ° °
Develop BHG1  $136,600  one 1 1 1 1 1 1 1 1 1 ]
Conduct BHG in New BHe  §1,840 por well 1000 1000 100 1000 1000 1000 1000 1000 1000 1000
Conduct BHG1 In Ol BHe  $1,840 por well 1000 1000 1000 1000 1000 1000 1000 1000 9000 1000
Anatyre BHG1 $870 por well 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Develop BHG2  $008.000  one ° 1 t 1 . 1 1 1 ° )
Conduct BHG2 in New BHe 8514 por well o 1280 120 1280 o 1280 1280 1200 ) °
Conduct BHG2 In Okl BHe $514 por well o 1000 1000 1000 ® 1000 1000 1000 2 °
Analyre BHQ2 $580 per well o 2260 2260 2280 o 80 2280 2280 ° °
Develop BHGS $1,026000  one 0 ° 1 1 ) ) 1 1 ° °
Conduct BHQY in New BHe $514 por well [ o 280 2250 0 o mo no ° .
Conduct BHGS In Oid BHe $514 por well ® [} 2000 2000 ° e 2000 2000 ° °
Anelyre BHGS $588 por well ° ° 4250 4280 . ® 4200 4200 ° °
Develop BHG4  $822800  one [} ° ° 1 . ° . 1 1 1
Conduct BHG4 In New BHs  $2.650 per well ° 0 2200 . ° o ms0 g0 2200
Conduct BHG4 In Old BHe  $2,8650 por well ° ° o 2000 ° ° ® 2000 2000 2000
Analyre BHG4 $750 por woll ° ° o 420 ° ° ® 4280 4280 4260
Combine Data A  one ° ° ° 0 0 ° 0 ° 0 °

yeIq ‘010-33-N3I-dS-DOHM
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RUN 4 : BASE CASE = FIFTY OPERABLE UNITS CHARACTERIZATION PROGRAMS (excluding later non-critical path moniioring)
SAMPLE CHANGE 60 0.6 08 (X 08 o2 02 os [ X ] o8 oz
BOREHOLE CHANGE NA 1 1 ) 1 1 ) 1 ] 1 1
PROGRAM ELEMENTS  COST($) UNIT  TIME(y) | PROGRAM; [ 1 2 3 - .4 L] TR Ry ETEEE R )

TOTAL CHAR PROGRAM COST (Ml §):

CHANQGE IN TOTAL PROGRAM COST (MM $):

TOTAL CHAR PROQ BCHED (yre):

[$345.01 832423 $324.30 $320.01 $300.03 $308.24 $307.32 $310.44 $20080 $301.50 $283.05

($21.67) ($21.60)  (310.00) ($36.87) (337.06) ($38.60) (335.47) ($76.11) ($44.32) ($82.06)

208 208 30.3 304 348 288 30.3 0.4 343 204 204

CHANGE IN TOTAL PROGRAM SCHEDULE (yrs) 0.2 1.8 1.8 50 02 18 - 18 8.7 [ 1] 09

TOOL COMBINATIONS

PROGRAM 1,8 Bpectrel Gamma Only, replaces YO(% (see below) of red analysle, addl chem only analysle
PROGRAM 2,8 As sbove (PROQ 1.8), plus Gamma-gamma density fool, replacing 0.8° XX percent (see beiow) of physical eample analyses

PROGRAM 3,7 As above (PROG 2.6). plus N: porosRy tool

placing JO(% (eee below) of physical enal

PROGRAM 4,8 As above (PROQ 3,7). plus ivatt placing (% (eee below) of chem samples )

PROGRAM 8, 10 Develop spectral g

PROGRAM GROUPS
PROGRAM O Exdeting Program. No Borehole Geophysice

and neutr tivation only, replacing XX% of tad and chem samples (see below), and 0.8° XX peroent of physical samplee (porosity)

PROGRAMS 1,2,34.0 60% Reduction in pling. Same ber of b
PROGRAMS 6.6,7,0,10 80% Reduction in Hing. Same ber of b

hoteeiwstia

Srdaah

TOOL APPLICATIONS
SPECTRAL OAMMA (BHG1T) Rad boreholes & welle; new or exieting
QAMMA-GAMMA (BHQ2) Non-tad boreholes and welle only. New only

NEUTRON-NEUTRON (BHG3) Rad & non—sad boreholes & welle; New or extsting

NEUTRON ACTIVATION (BHQ4) Red & non red boreholes and welle; new or existing .
OTHER DATA
NUMBER OF SIMULT ACTS POSSIBLE DRILUTEST RIG BAMPLING COMPATIBILITY {defined)

TYPE: ] 2 ? 4 MO 1 2 3 4

DRILL RIGS [ ] ] 8 8 BH 1 ] ] q

TEST RIGS 1 ] ] f GEO 123 123 123 123

GEO LABS 800 800 100 NA wa 123 123 123 123

WQ LABS 800 800 1 NA OTHER 123 123 123 129

OTHER ANAL 1 1 1 NA BHA MULTI-TOOL DEVELOPMENT COST BAVING
BHG TOOLS | ] 1 1 1 COMBO 14 12 123 1234

BHQ DEVELOP/ANAL BTAFF ] 2 L 0 $0 $200,000 °°°ccc°

yeiq ‘010-33-N2-AS-OHM
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RUN 4 : BASE CASE = FIFTY OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non—eriticel path monfioring)
0. 0. )

BAMPLE CHANGE 80 [ X (X} [ X ) [ X ] 2 2 2 o2 [ X ) o
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1 1
PROGRAM ELEMENTS COST($) UNIT TIME(w)I PROGRAM; 0 1 2 3 4 §. 8 . P r E- . P 10]
PROGRAM
A FACTOR 0 1 2 3 ) L e Lalery e . W r ® 10
PROBABILITY OF SUCCESS 1 09 054 0.27 0.1¢ oe 054 0.27 0.18 0.48 0.46
FAILURE COST $34604 $34008 $347.71 $347.608 $34004 $34008 $347.71 $347.08 $34708 $M7.00
FAILURE SCHEDULE 20.7390 206118 206185 2081068 20.730 208118 206108 2081653 200018 200018
EXPECTED COST (MK §) $34581 332049 $33472  $34264 $341.76 $31202 $32658 $337.08 33647 $327.11 §310.412
EXPECTED SCHEDULE (yve) 208 280 300 207 303 200 E X 07 0.9 02 139
EXPECTED COST DIFF (Mil §) $000 (810.49) (811.19)  (83.27) (34.18) ($33.88) ($20.30) ($0.20) (310.4%) ($19.80) ($35.79)
EXPECTED SCHEDULE DIFF (yve) 00 02 .4 ¥ % 4 0e 14 e 7 00 o8
TECHNOLOGIC CAPABILITY 1 ' 3 4 [ 2 3 q s ] 3
REGULATORY ACCEPTANCE e 1] 4 3 3 4 L ) ) 4 4 4
WEIGHT s = = e
COST DIFF UTILITY i 00 1076 650 263 308 1704 1118 813 @22 1040 1889
SCHED DIFF UTILITY 1] 20 180 -78 31 146 1589 -78 34 -197 1 X] 1 X]
TECH CAP UTILITY 1 20 ) 0 80 108 a0 00 e 100 o0 8o
REQ ACCEPT UTILITY ' 100 80 .0 80 Y s0 ') se e ) ss
JOTAL UTILITY a2 135 70 37 54 207 119
UTILITY FUNCTIONS EQUIVALENT .
WORST BEST  slope intercept
COST DIFF UTILITY $000 ($200) -86 100
SCHED DIFF UTILITY 050 000 -200 200
TECH CAP UTILITY 000 500 20 00
REQ ACCEPT UTILITY 0.00 8.00 20 00 .

yeIqg ‘010-33-N3-0US-OHM
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RAUN 2 : BAGE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non-critical path
SAMPLE CHANGE s o8 08 08 08 02 o2 ot '] o8 'Y}
BOREHOLE CHANGE NA 1 ' 9 1 1 1 1 1 1 1
PROGRAM ELEMENTS  COST($) UNIT TIME(yr) [ PROGRAM: ° 1 2 3 a 3 ] y AT " 0]
PROGRAM
FAGTOR ] 1 2 3 [ 8 0 , S [] 10
PROBABILITY OF SUCCESS 1 08 058 027 016 .08 054 027 018 046 045
FAILURE COST $3473 $3563  $30.40 $3607 $34.73 $35e3 $I640 $3007 $667 $3667
FAILURE SCHEDULE 3080 383818 30665 30008 3080 30618 30005 38088 34110 34118
EXPECTED COST (MHl §) $3460 33270 $34.41  $3580 $3604 $3132 $3340 $3530 $3542 $34.43 $32.43
EXPECTED SCHEDULE (yve) 20 XY a2 a EX) a3 ag 4 Y R 4
EXPECTED COST DIFF (Ml §) $000 ($1.8%) (80.18) $130 $148 ($327) (81.10) 0080 9083 (90.48) ($2.10)
EXPECTED SCHEDULE DIFF (yre) 00 02 14 12 12 'Y 14 .2 12 o7 )
TECHNOLOGIC CAPABILITY 1 2 3 4 ('} -2 3 4 ('} 2 3
RAEQULATORY ACCEPTANCE 8 4 3 3 4 4 3 ? q 4 8
WEIGHT
COST DIFF UTILITY i 100 X 100 36 17 103 %8 0 [1] 123 208
SCHED DIFF UTILITY 3| eo a1y 224 ~143 112 477 -4 -2 108 204 210
TECH CAP UTILITY 1 20 40 1) so0 108 ') .0 0o 108 1) 00
REQ ACCEPT UTILITY 1 100 00 80 00 00 o0 00 Y] s 80 s0
TOTAL UTILITY 82 70 [} 3 0. 0
UTILITY FUNCTIONS EQUIVALENT :
WORST BEST slape interoept
COSBT DIFF UTILITY 9000 (52000 -80 100
SCHED DIFF UTILITY 060 000 -200 200
TECH CAP UTILITY 000 800 20 00
REG ACCEPT UTILITY 000  8.00 20 00

ye1q ‘010-33-N3I-AS-OHM
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RUN 2 : BASE CASE = FIVE OPERABLE UNITS CHARACTERIZATION PROGRAMS (exciuding later mon-oritical path
0.

SAMPLE CHANGE [ o8 o8 08 08 Y] 2 02 o2 06 op
BOREHOLE CHANGE NA 1 1 [ [ 1 1 [ 1 [} 1
PROGRAM ELEMENTS _ COST(S) UNIT TIME(y) [ PROGRAW; ] 1 2 3 a 3 ] 7 8 ® 0]
PROGRAM
FACTOR ° 1 F] 3 LR 5. .0 ¥ % ® 10
PROBABILITY OF SUCCESS 1 00 054 027 0.18 09 064 027 018 045 045
FAILURE COST $473 $3583 $3040 $3607 $3473 $3563 $3040 $3067 $3067 $3667
FAILURE SCHEDULE 3000 38018 30005 38006 3080 30816 38008 30008 94118 94118
EXPECTED COST (M# $) $3460 $3276 $M41 $3580 $3804 $31.32 3340 $3530 $3542 $34.19 $3249
EXPECTED SCHEDULE (yra) 20 LX) a3 a2 a1 X 43 as 4 20 1%}
EXPECTED COST DIFF (Ml 8) 2000 (3183 ($0.10) $130 $145 (3327) (91.10) 9080 0063 (90.48) ($2.16)
' EXPECTED SCHEDULE DIFF (yrs) 00 o2 14 1.2 1.2 (¥} 14 12 12 (3} )
TECHNOLOGIC CAPABILITY 1 2 9 4 s 2 ? 4 s ) 3
REGULATORY ACCEPTANCE s [ 3 3 4 4 ? 9 4 4 4
WEIGHT
COST DIFF UTILITY 1 100 TX] 100 38 17 203 168 [T (1] 123 208

BCHED DIFF UTILITY 1 200 189 -78 48 37 188 18 47 -38 (Y 70
TECH CAP UTILITY 3 00 120 180 240 300 120 100 248 200 e - 1B

REG ACCEPT UTILITY 1 100 00 80 0.0 00 00 (1) ) 00 ' 20 0

L)

TOTAL UTILITY 28 85 27 20 ~o.; .61 8 i BA $

UTILITY FUNCTIONS EQUIVALENT 2

WORST BEST  slope Intercept g

COBT DIFF UTILITY $000 (42000 -B9 100 &

SCHED DIFF UTILITY 080 000 -200 200 ot

TECH CAP UTILITY 0.00 8.00 20 00 o

REG ACCEPT UYILITY 0.00 5.00 20 0.0 o
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AUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (exciuding later non-oritical path
SAMPLE CHANGE s o8 08 0.8 'Y 02 o2 02 o2 os o2
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1 1
PROGRAM ELEMENTS _ COST($) UNIT _TiME(n) [ PROGRAM; ° [ 2 3 a (R 8. .7 [ ’ 0]
PROGRAM
FAGTOR ° 1 F] 3 ] ] T S [ ® 0
PROBABILITY OF SUCCESS 1 00 o054 027 o018 08 054 027 018 045 045
FAILURE COST $3473 $3563  $3040 $3867 $3473 $3563 $36.40 $3607 $3667 $30.67
FAILURE SCHEDULE 3080 38016 38665 38008 9040 30616 30008 30008 34116 34118
EXPECTED COST (Ml $) $34650 $3276 $3441  $3580 $3804 $31.32 $3349 $3630 $3642 $34.13 $3249
EXPECTED SCHEDULE (yvs) 20 2 4. a2 4 ') a3 ag a e % ]
EXPECTED COST DIFF (MH §) 9000 ($1.8%) ($0.10) $130 8148 (3327) (81.10) 0080 9083 (90.48) ($2.19)
EXPECTED SCHEDULE DIFF {yre) 0o 02 14 12 12 0g .4 12 12 o7 'Y)
TECHNOLOGIC CAPABILITY ; 1 ? 3 ] s 2 3 4 | » .3
REGULATORY ACCEPTANCE ] 4 3 3 4 4 3 ] 4 4 .
WEIGHT
COST DIFF UTILITY i 00 101 08 36 t7 203 188 (1) 89 123 108
SCHED DIFF UTILITY t] 200 180 -78 48 37 18 -18 ' 47 -3¢ (1} 70
TECH CAP UTILITY 1 20 40 .0 80 100 a0 00 80 100 00 00
REG ACCEPT UTILITY 3] 300 20 10 180 208 248 180 100 240 240 240
JOTAL UTILITY 3] 8. 27 28 83 79 .
UTILITY FUNCTIONS EQUIVALENT

WORST ' BEST  elope Intercept

COST DIFF UTILITY $000 (32000 -80 100

SCHED DIFF UTILITY 050 000 -200 200

TECH CAP UTILITY 000 800 20 00

REQG ACCEPT UTILITY 000 800 20 00

yeiq ‘010-33-N3-AS-OHM



9z-D

RUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non-orioal path monloring)

SAMPLE CHANGE s o8 08 08 Y ot ot oe 'Y 'Y (Y]
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1 1
PROGRAM ELEMENTS  COST($) UNIT TiME(y) [ PROGRAM. ° 1 2 3 L) B . S o 7. ? 5 0]
PROGRAM
FACTOR [ 1 2 3 [] "~ 6 e 7 L) [] 10
PROBABILITY OF SUCCESS 1 08 00 (Y] oe .08 Y] [ 0.0 00 [X)
FAILURE COST $3473 $3563  $30.40 $I06T 3T $3563 3040 $3067 $3067 $30.67
FAILURE SCHEDULE 3080 38616 38685 30008 3080 20015 90008 38608 34118 34118
EXPECTED COST (MH §) $3450 $1276 $3350  $34.71 $33.10 £31.32 $3207 $3304 $2063 $31.00 $28.10
EXPECTED SCHEDULE (yre) 20 31 40 40 53 Y] 40 ') 83 30 24
EXPECTED COST DIFF (Ml §) $0.00 . ($1.83) ($1.00) 9011 ($1.4%) ($327) (S26%) ($1.65) (84.00) ($3.00) (90.40)
EXPECTED SCHEDULE DIFF (yre) 00 (¥ .7 20 24 '] 7 20 24 (Y (Y]
TECHNOLOGIC CAPABILITY 1 2 3 4 (] N s 4 (] 3 3
REQULATORY ACCEPTANCE [} 4 ) 3 4 4 3 3 4 4 4
WEIGHT
COST DIFF UTILITY 1 100 , 181 160 [X] 171 203 226 177 348 160 420
BCHED DIFF UTILITY 1 200 180 -138 103 170 150 -138 101 272 30 28
TECH CAP UTILITY 1] 20 a0 o0 00 100 40 00 0o 100 00 (1)
REQ ACCEPT UTILITY 1 100 80 00 00 80 (1] 00 (1) (1] 00 00
~ JOTAL UTILITY a . 4T 14 ] TR TR Y N | ) T80 |
UTILITY FUNCTIONS EQUIVALENT
WORST BEST  elope infercept *
COSY DIFF UTILITY $000 (52000 -8 100
BCHED DIFF UTILITY 080 000 -200 200
TECH CAP UTILITY 0.00 8.00 20 00
REQ ACCEPT UTILITY 000 800 20 00

weid ‘010-33-N3I-AS-DHM
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RUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non-oritioal path monRoring)
SAMPLE CHANGE [ o8 08 LY ] o8 og 02 'Y (Y} o8 (Y]
BOREHOLE CHANGE NA 1 1 1 1 [ [ 1 1 1 1
PROGAAM ELEMENTS  COST($) UNIT TIME(p) [ PROGRAW; 0 1 2 3 4 3 [] N 0 "8 . 10]
PROGRAM
FACTOR 0 [ 2 3 i & [ TS TR P 8 . [] 10
PROBABILITY OF BUCCESS 1 o7 0.7 07 o7 07 (%] (Y] o7 0.7 07
FAILURE COST $3473 $3563  $3040 $3867 $3473 $3663 $30.40 $3007 $067 $3067
FAILURE SCHEDULE 3080 38618 30085 30668 3000 30016 30008 30008 34116 9.4118
EXPECTED COST (MK §) $3460 $3320 $3406  $3508 $3304 $3200 $3200 $3179 $31.10 $3272 $30.07
EXPECTED SCHEDULE (yrs) 200 39 'Y ar 80 X 4 ar 1) 7 27
EXPECTED COBT DIFF (MA §) $000 ($1.30) ($0.54) $040 (30065 (5251) (8178 (90.80) (89.40) (81.8%) ($4.82)
EXPECTED SCHEDULE DIFF (yre) 00 02 .5 "7 2.1 'Y 8 1.7 ) 1) oy
TECHNOLOGIC CAPABILITY t 2 ? . [ 2 3 q s s ]
AEGULATORY ACCEPTANCE (] 4 3 3 4 4 3 [ 4 4 4
'WEIGHT
COB&T DIFF UTILITY i 100 7.0 2.7 78 132 128 W7 148 e 184 %28
SCHED DIFF UTILITY 1 200 109 -10.9 147 212 101 =109 -140 -208 ar 8.0
TECH CAP UTILITY 1 20 a0 .o 1) 100 .0 s 80 100 ' o0
REG ACCEPT UTILITY 1 100 80 00 00 00 00 00 1] (1) (1) a0
—__YOTAL UTILITY a2 a8 . 18 7. .10
UTILITY FUNCTIONS EQUIVALENT
' WORST  BEST  slope Intercepl
COST DIFF UTILITY $000 ($200) -80 100
SCHED DIFF UTILITY 060 000 -200 200
TECH CAP UTILITY 000 600 20 00
REGQ ACCEPT UTILITY 000 600 20 00 -

yeid ‘010-33-N3-dS-OHM
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RUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (excluding later non-oritioal peth monforing)

SAMPLE CHANGE 8 08 08 06 08 Y] 02 oe 02 (Y} 0
BOREHOLE CHANGE NA [ [ 1 1 1 1 1 1 [ [
PROGRAM ELEMENTS  COST($) UNIT TiIME(y) [ PROGRAM; ° [ 2 3 a B ® 7 0 0 0]
PROGRAM
FACTOR 0 1 2 3 i [3 [] % AW [] ® 10|
PROBABILITY OF SUCCESS 1 06 06 06 08 06 08 (X} (X3 06 05
FAILURE COST $3473 $3563  §3040 $3067 $3473 $3583 $3040 $£3067 3007 $30.07
FAILURE BCHEDULE 2080 38616 38066 30008 3080 30618 30068 90008 94116 34118
EXPECTED COST (MH §) $3460 $3364 $3450  $3540 $3472 $3264 $3308 $3483 $3270 $3304 $3100
EXPECTED SCHEDULE (ys) 20 FX] 43 44 ar 2 43 44 a“ 20 10
EXPECTED COST DIFF (MH §) 2000 (9096) ($0.00) $087 $0.13 (81.78) (90.84) (90.00) (8189 (80.76) m.&qr
EXPECTED SCHEDULE DIFF (yvs) 0.0 'Y) 13 18 17 o2 19 1.8 7 07 0y
TECHNOLOGIC CAPABILITY ' 2 3 4 (] 2 s ] (] 9 3
REGULATORY ACCEPTANCE 8 4 3 3 4 4 ] [ ] 4 4 4
WEIGHT
COST DIFF UTILITY [ 100 s 08 (% 94 188 147 103 ni
SCHED DIFF UTILITY ] 200 104 -80 108 -147 104 -0 -100 1]
TECH CAP UTILITY 1 20 40 ') 80 100 'Y} 00 1) 00
REG ACCEPT UTILITY 1 100 00 .0 00 se (1] 1 (1] 00
" TOTAL UTILITY a2 a .18 0. 18 A& . 10 Il T
UTIITY FUNCTIONS EQUIVALENT
WORST BEST  slope intercept
COST DIFF UTIITY $000 (32000 -8 100
SCHED DIFF UTILITY 080 000 -200 200
TECH CAP UTILITY 000 800 20 0.0
RAEG ACCEPT UTILITY 000 800 20 0.0

yeiq ‘010-33-N3-AS-DOHM
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RUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS {excluding leter non—critioal path
0.

SAMPLE CHANGE 8 (Y] 08 08 o2 2 og ot o8 og
BOREHOLE CHANGE NA 1 1 1 1 1 1 1 1 1
PROGRAM ELEMENTS  COST(8) UNIT TIME(n) [ PROGRAM: ] [ 2 3 R T 0 ® 0]
PROGRAM
FAGTOR ] i 2 3 3 ] ¥ i) ® 0
PROBABILITY OF SUCCESS 1 03 03 03 03 03 03 03 03 03
FAILURE COST $3473 83563  $30.40 $34.73 $3663 $30.40 $067 $067 $3067
FAILURE SCHEDULE 3000 30618 38008 2080 30010 38008 308008 34116 9.4118
EXPECTED COSY (Mil §) $3460 $3407 $3408 33509 $2350 $3444 $3028 $34.32 M7 $3004
EXPECTED SCHEDULE (yre) 20 [X] a a2 X a a2 a3 Y] K}
EXPECTED COST DIFF (MH $) $000 ($082) $0.30 $1.24 ($100) (9019 9060 (9027) 9038 (%0 n)A
EXPECTED SCHEDULE DIFF (yre) 0o ') 12 19 02 12 19 14 00 00
TECHNOLOGIC CAPABILITY 1 ? 3 4 2 3 4 s 3 3
REGULATORY ACCEPTANCE 5 4 3 3 4 3 s 4 4 q
WEIGHT
COST DIFF UTILITY i o 126 ¥ i 80 107 e 113 [X] (E X
SCHED DIFF UTILITY t] 200 168 -8 -8 e 938 -84 -1 e (¥}
TECH CAP UTIUITY ] 20 a0 00 00 a0 00 0o 100 00 00
REQ ACCEPT UTILITY [} 10.0 00 00 ') 00 (Y} (X 8o 00 00
— TOTAL UTILITY a2 4l 7 12 TR 10
UTILITY FUNCTIONS EQUIVALENT

WORST BEST  slape Intercept

COBT DIFF UTILITY $000 (8200) -80 100

BCHED DIFF UTILITY 080 000 -200 200

TECH CAP UTILITY 000 800 20 00

REQ ACCEPT UTILITY 000 800 20 00

ye1q ‘010-33-NI-AS-DHM
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RAUN 2 : BASE CASE = FIVE OPERABLE UNITS

CHARACTERIZATION PROGRAMS (exchuding later non—eritical path monltoring)
SAMPLE CHANGE s 08 o8 08 08 (Y] (Y] og (¥} o8 (T}
BOREHOLE CHANGE NA 1 1 1 [ 1 1 1 1 1 1
PROGRAM ELEMENTS  COST(S) UNIT TIME(y) [ PROGRAM: 0 1 2 3 . 3 T 8 T 9. 10]
PROGRAM
FACTOR D) 1 2 3 ] [} & ¥ 8 % . 10
PROBABILITY OF SUCCESS 1 0.1 X} 0.1 [X] [X] 0.1 0.1 0.1 0.1 0.1
FAINLURE COST $34.73  $3563 $36.40 $3067 $3473 $3063 $3040 $3067 §3667 $30.67
FAWLURE SCHEDULE 3080 39018 30068 30008 3080 30018 308608 30008 34118 34118
EXPECTED COST (Mil §) $3460 $3461 $35.41 $30.21 $3620 $34.38 $3524 3602 $3500 $36.10 $38.73
EXPECTED SCHEDULE (yre) .28 3.1 30 40 40 3.1 30 40 40 38 04
EXPECTED COST DIFF (Mil §) 000 (9008) 9082 8162 $1060 (3024) 068 $143 $1.30 9181  $1.44
EXPECTED SCHEDULE DIFF (yre) 0.0 02 10 1.0 (K] o 10 10 X (Y} (X
TECHNOLOGIC CAPABIITY 1 2 3 4 (] t 3 4 ] 3 3
REQULATORY ACCEPTANCE 8 4 3 3 [} 4 ? 3 4 4 4
WEIGHT
COST DIFF UTILITY 1 100 104 59 19 18 iz 1) (1] 36 24 43
SCHED DIFF UTILITY 1 200 100 -0.1 -00 -1 100 09 20 -7 (%4 (Y
TECH CAP UTILITY 1 20 ') 00 .0 100 4 0.0 so 100 (X1} 60
REQ ACCEPT UTIITY 1 100 0.0 80 00 00 (1] 00 (1] 0.0 (1] 8.0
TOTAL UTILITY 42, 30 18 N e BT
UTILITY FUNCTIONS EQUIVALENT .

WORST BEST  siope Intercept

COST DIFF UTILITY $000 (32000 -8.0 100

SCHED DIFF UTIITY 080 000 -200 200

TECH CAP UTILITY 0.00 800 20 00

REG ACCEPT UTIITY 0.00 6.00 20 00

yeiq ‘010-33-N3-AS-DHM





