BUREAU OF RECLAMATION ESTIMATE WORKSHEET Sheet 1 of 2
FEATURE: PROJECT:
Klamath River, Northern California/Southern Oregon
Klamath River Dams Removal
Partial Removal Option WOID: AF852 ESTIMATE LEVEL:  Feasibility
Copco No. 2 Dam & Powerplant Removal |REGION: MP IPRICE LEVEL: Jul-2010
Escalation NOT Included FILE: [c Estmatingiamath'amath River D - PartialF Copco 2{Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xis}Copco 2 - Partial - without Esc
SUMMARY ESTIMATE
L =
3 3 ’f DESCRIPTION CODE MPL QUANTITY | MP QUANTITY | MPH QUANTITY UNIT MPL UNIT PRICE MP UNIT PRICE MPH UNIT PRICE MPL TOTAL MP TOTAL MPH TOTAL
g £
. __1jConstruct and Remove Embankment Cofferdam-Right Side of Dam 8130 3,100 $70.00 $217,00000 | _ $283500.000 $403,000.00
B 1 2|Fumish, Install and Remove Riprap o o . |s130 465 __$120.00 $55,800.00 - _$69,750.00f  $93,000.00
. __ 3|Provide Dewatering behind Cofferdams B o o 8130 1 | $40,000.00 $4000000| $45,00000f  $300,000.00
- ___4|Remove Water from behind Cofferdams o - ) o 8130 241,000 1 %001 $2,410.00 $2,410.00] _$2,410.00 |
] 5|Construct and Remove Embankment Cofferdam-Left Side of Dam B30 1,100 ~$70.00 | '$77,000.00 $93,500.00] ~ $143,000.00 |
__6[Fumish, Install and Remove Riprap B 8130 250 $30,000.00 $37,500.00f $50,000.00
__7{Provide Dewatering behind Left Side Cofferdam 8130 1 ~$40,000.00 $45,000.00f $300,000.00
_ 8IRemove Water from behind Cofferdam o 8130 36,000 - $1,440.00 $1,80000] $2,880.00
9|Remove Water from behind Tailrace Cofferdam 8130 0 o, o GAL | o ~_%0.00 $0.00| $0.00
101Provide Dewatering behind Tailrace Cofferdam o 8130 0 0 - ~_%0.00 3000 $0.00
11 ient Cofferdam across Tailrace 8130 0 0 ~%0.00 $0.00 $0.00
12 , 2-span concreteBidge =~ 00 8130 0 0 . %000 $0.00 $0.00
13|Remove and dispose of existing bridge 8130 0 0 - - %0.00 $0.00 $0.00
14 Bemove Concrete in Dam 8130 4,200 $27Q}.’99~ $500.99 1 $1,134,000.00 $1,323,000.00 $2,100,000.00
15|Remove concrete equipment slab from top of embankment wing dam on right abutment 8130 5 $170.00 $380.00| _ $850.00 $1,075.00 $1,900.00
16{Remove Concrete Wingwail - 8130 220 $170.00 $380.00 ) $37,400.00 $47,300.00 $83,600.00
17 }Right Abutment Removali - Random Fill 8313 0 of 6} ¢~ ¢+ ot Lt $0.00 $0.00 $000
_18|Right Abutment Removal - Remove Hand Placed Riprap o 8313 0 0 e $0.00 $0.00
“19|Right Abutment Removal - Gunite Curtain Wall o 8313 0 0 . - $0.00 B $0.00
R _20[|Remove & Dispose - Hand Rails and Light Poles o 8420 5,000 _ $0.60 $1.00 $3,000.00 _$4,250.00 o
| 21]Remove & Dispose - Radial Gates and Hoists - 8420 66,000 $0.60 %100 $39,600.00 ~$56,100.00 __ $66,000.00
| 22|Remove & Dispose - 5-Raidal Gate stoplogs & slots (steel) o L 8420 95,800 o $0.60 %100 $57,480.00 $81,430.00 ) $95,800.00
P 23|Remove & Dispose - Spillway intake gate motor & control panel B 8430 1 RN - $900.00 ~_$1,500.00 $900.00 $1,00000] $1,500.00
24|Remove & Dispose - Spillway radial gate motors & control panel 3 8430 1 1 $900.00 $1,500.00 $900.00 - $1,00000, $1,500.00
25|Remove & Dispose - Spillway trashrake motor, festoon cable & control panel L 8430 1 1 $400.00 $600.00 $400.00 ) $500.00 $600.00
26|Remove & Dispose - Distribution equipment, panelboards 8430 1 i 1 $4,000.00 $5,000.00 $4,000.00 - $4,500.00 $5,000.00
27{Remove Copper Shingles from Roof of Powerhouse 8130 ol 0 oy S | 0 ~_%0.00 . ~ %0.00 $0.00
28|Remove Powerhouse Concrete down to spring-line of turbine 8130 o 0 0 ~_$000f - $0.00 $0.00
8130 0 LBS $000 ’’’’’ $0.00 ¥§ggq
8130 30 30 (4 $1707.709< $380.00 $5,100.00 $6,450.00 }11,400.00
8130 | 3,500 3,500 LBS $0§9 $1.00 ~$2,100.00 $2,975.00 B $3,500.00
Remove Shop Building B - o 8130 | 0 0 0 SF N 000 $0.00 $0.00
| 33|Remove & Dispose - 2- Govenor oil systems ] 8420 0 0 0 L.BS - $0.00 $0.00 ) $0.00
iiiiiiiiii & Di 2 - Cooling water and bearing oif systems B o 8420 0 [ 0 LBS ) o o $0.00 $0.00;
I ispose - Oil / Water seperator tank and piping o 8420 0 0 0 LBS | . ) %000 ) $000f
| | 36]Remove & Dispose - 12 - Cast Iron Columns o o 8420 0 0 B 0 LBS | o 1 e %00} %000
| | 37|Remove & Dispose - 2 - Francis Turbines e - 8420 0 0 0] LBS - . 1 . %000} %000
. 38|Remove & Dispose - 2-40 Ton indoor crane o o L 8420 0 o] 0§ LBS | B o o %000 ) __ $0.00
[ 3g9|Remove & Dispose - Compressed Air systems B ) o 84200 O 0} 0] LBS B N %000 $0.00 -
i 40{Remove & Dispose -2-CO2systems . F 84200 O} o}y ~o0f LB | D R ~%000] o __%000f
(I 41jRemove & Dispose - Plant Water and Fire Protecton =~ _ 8420 LY A B L= B IS %0003 $0.00]
,,,,,, 42[Remove & Dispose - Transformer Oil Fire protection . . 8420 0 .0 _ _ _.$0.00] ___%s000p
— 43|Remove & Dispose - Unwatering Piping [ 84200 O 0 S L - $0.00 _ 000y 8000
_ __44|Remove & Dispose - Drainage Piping L i 842 Y o] W A R . %0004 . 3000 %000
| | 44A[Remove Petroleum Products from Mechanical Equipment 8420] 3,300 | i $12.00 $29,700.00 | . $33,000.00f __.._ $39,600.00
| ) 44B{Remove Petroleum Products at or near the Power House - 8420 2,000 ) $12.00 ) $18,00000| ~$20,000.00 ~$24,000.00 |
) 1 45|Remove & Dispose - AC Generator, indoor Vertical o o |s430 | O] 0y S i 1 8000} L
. | 48]|Remove & Dispose - Excitation equipment for 15 MVA Generator 18430 0 o 1 $0.00 $0.00
L. | _47|Remove & Dispose - Surge protection equip. for 15 MVA Generator _ } 8430 oy of 5 i ) $000} _$0.00
l__ _|___ _4B{Remove & Dispose - Neutral grounding equip. for 15 MVA Generator 8430 | ol o) S B N S _$0.00 $0.00
491Remove & Dispose - Generator Switchgear, 7.2kV-includes unitbreakers | je430 0] i 1 U I 4 s000; $0.00[
50[{Remove & Dispose - Stati i 500 _|8430 LU oy I N I $0.00 | _ $0.001 .
I N ] N 20 0 e B _.§eo00y . .. %0001 ,
52[Remove & Dispose - Battery system } ) 1) $98,000.00. $12,000.00 $9,000.00 | . $10,000.00) $12,000.00 |
1. | 53|Remove & Dispose - Raceways, Conduit and Cable - . ]880 o4 | B . 3000 ] . . $0.00
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BUREAU OF RECLAMATION ESTIMATE WORKSHEET
FEATURE: PROJECT:
Klamath River, Northern California/Southern Oregon
Klamath River Dams Removal
Partial Removal Option WOID: AF652 ESTIMATE LEVEL.: Feasibility
Copco No. 2 Dam & Powerplant Removal REGION: MP lPRICE LEVEL: Jul-2010
Escalation NOT Included FILE IC \Estimating\KlamathKlamath River Dams\Removal - Partial\Feasibility Estimates\Copco 2{Copco 2 - Partial Removat Crystal Bail - without Escaiation - 2011-04.xis}Copco 2 - Partial - without Esc
SUMMARY ESTIMATE
z ]
% § = DESCRIPTION CODE MPL QUANTITY | MP QUANTITY | MPH QUANTITY UNIT MPL UNIT PRICE MP UNIT PRICE MPH UNIT PRICE MPL TOTAL MP TOTAL MPH TOTAL
a 2 E
| ®4]Remove & Dispose - Misc. power & control boards 0 EA ... seo0f _ 8000f
55|Remove & Dispose - 7 40-Ton Travelling Crane motors-hoist (2-30Hp™), 0 » EA - __ .%00; $0.00|
- 56 |Remove & Dispose - 40-Ton Travelling Crane control equipment 0 ~_EA - %00} $0.00
) 57 |Remove & Dispose - 40-Ton Travelling Crane Festoon Cable oy of EBEA O} o %000 - $0.00
B 58|Remove & Dispose - Step-up Transformers, outdoor, oil-filled, 1-phase, 10/20 MVA 6600/72000 voit i of 0o}y EBEA ¢+ . _%000j) B $0.00
o 59{Remove & Dispose - Step-up Transformers, outdoor, oil-filled, 1-phase, 10/20 MVA, 73800/230000 volt o of EBA ¢ ] __%s000} $0.00
e 60{Remove & Dispose - Transmission Line No. 15 - 0.14] MILE ~ $25,000.00 $40,000.00 $350000f $4,200.00
60A|Remove Oil from Oil-filled Step-up Transformers S 23,000 GAL . $12.00 $207,000.00 ~_$230,000.00
61{Remove Intake Structure Concrete o 0 Y cy I ~ %0.00 $0.00
62|Remove Concrete ltems associated with 16-foot |.D. Wood Stave Pipe o 0 0 cY ___$%0.00 $0.00
63|Place Concrete Plugs for Tunnels - 64 cy $1,100.00 | SH20000 _ $1,300.00 $70,400.00 $76,800.00
64 |Remove Concrete ltems associated with Penstocks D/S from Tunnel No. 2 0 0 cY ~ $0.00 $0.00
65|Remove and Dispose of Caterpiller Gate (steel) 0 0 LBS ) $0.00 $0.00
66]Remove and Dispose of Trash rack and trash rake (steel) o o 0 0 LBS -~ I $0.00 $0.00
67 |Remove and Dispose of Stop Logs and slots for intake (steel) 0 0 LBS B $0.00 $0.00
68 {Remove and Dispose of Wood Staves Soaked in Creosote o - 8420 1,100,000 1,100,000 LBS 3065 f SO0 %085 $715,000.00 $770,000.00 o $935,000.00
69|Remove and Dispose of Cradles (steel) 3 8420 290,000 290,000 LBS $0.60 $1.00 $174,000.00 $246,500.00; $290,000.00
70|Remove and Dispose of Bands (steel) o - 8420 463,000 | 463,000 LBS $0.60 $1.00 $277,800.00 $393,550.00f $463,000.00
71|Remove and Dispose of Penstock after bifurcation to butterfly vaives . 18420 0 0 0 s | $0.00 $0.00 $0.00
- 72}Remove and Dispose of Bifurcated vent pipes and support structure 0 0 LBS o $0.00 ~_%o.00 $0.00
73{Remove and Dispose of 2 - 138" Butterfly valves 0 of _LBS | ) $0.00 ~$%0.00 $0.00
- Subtotal 1 T T T N $3,253,780.00 $3,872,090.00 $5,798,490.00
- Mobilization (MPL ~ 5%; MP ~ 5%; MPH ~ 5%) - I 0 | s $165,000.00 $290,000.00 $165,000.00 ~$195,000.00 $290,000.00 |
i Subtotal 1 w/ mobilization - - | 0 ) - - ]
_|Escalation to Notice to Proceed (NTP) 1l )
<<<<<<<< NOT INCLUDED oy
] Design Contingencies (MPL ~ 8%; MP ~ 10%; MPH ~ 15%) 1 = 1 Is $281,220.00 $871,475.00 $281220.00 |  $432,910.00 $871,475.00
APS = Allowance for Procurement 1 1 Is $0.00 $140,035.00 $0.00| $0.00 $140,035.00
) (MPL ~Q%; MP ~ 0%; MPH ~ 2%) - ]
CONTRACT COST R e e e e e e e e ~ $3,700,000.00 $4,500,000.00 $7,100,000.00
Construction Contingencies  (MPL ~ 18%; MP ~ 20%; MPH ~ 25%) 1 EvS 1 Is $700,000.00 900000008 10000000  $700,000.00 | $900,000.00 I
FIELD COST S | $4,400,000.00 $5,400,000.00 | $8,900,
| Non-Contract Cost (MPL ~ 62%; MP ~ 65%; MPH ~ 71%) , 1 m% 1 Is $2,700,000.00 | ISSS | set0000000f  $2,700,000.00 $3,500,000.00 $6,100,000.00
| ) CONSTRUCTION COST $7,100,000.00 $8,900,000.00 $15,000,000.00
Notes: This estimate does not include non-contract costs and should not be used for funding purposes.
[ T " |Reference documents RM D&S Cost Estimate (FAC 09-01) and RM D&S CCE and PCE (FAC 09-02) = T B T
QUANTITIES I PRICES
lev Isee Group Worksheets ICHECKED: See Group Worksheets IBY lcmg Grush, P.E. @ ICHECKED % S§ -~ 2 ﬂﬁ / \
IDATE PREPARED | 1I20/2011IPEER REVIEW: See Group Worksheets IDATE PREPARED I { 06f09/11|PEER REVIEW M /AN ET
b y

¢/



Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Crystal Ball Report - Full
Simulation started on 6/9/2011 at 9:24:19
Simulation stopped on 6/9/2011 at 9:24.44

Run preferences: :
Number of trials run 10,000

Monte Carlo
Seed 999
Precision control on
Confidence level 95.00%
Run statistics:
Total running time (sec) 25.00
Trials/second (average) 400
Random numbers per sec 27,199

Crystal Ball data:

Assumptions 68
Correlations 0
Correlated groups 0
Decision variables 0
Forecasts 3
TECHNICAL SERVICE CENTER
ESTIMATING, SPECIFICATIONS s SAa =
Amvn.uemom jﬂ%\ 4/,, T o1 8/7@‘]
UNIT PRICES BY QJQ
Prirded Name
DATE Qf / q, 2ol - Author iials  PEER REVIEW NOT REQUIRED
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Forecasts

Worksheet: [Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xIs]Copco 2
Forecast: Construction Cost - Copco No. 2 - Partial Removal - Without Escalation Cell: U104

Summary:
Entire range is from $7,980,796.19 to $11,993,777.07
Base case is $8,900,000.00
After 10,000 trials, the std. error of the mean is $6,640.40

ruction Cost - Copco Mo. 2 - Partial Removal - Without Esc
- 450
l 420
g - 330
- 380
- 330
0.03 300
2z 7
=] 240 5
E 210 §
B =
ﬁ ooz
180 <
- 150
Std Dav = §10.275 290,37 5
0.0 Mean = $59.614 850,34
-1 Std Dl = $8,950,810.31 - 90
Baze Caze = §8.900.000.00 L B0
30
' . 0
$2,000,000.00 $10,000,000.00 $11 000 ,000.00
Collars
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Forecast: Construction Cost - Copco No. 2 - Partial Removal - Without Escalation (coeii*d)104

Minimum
Maximum
Range Width
Mean Std. Error

Statistics: Forecast values
Trials 10,000
Mean $9,614,850.34
Median $9,556,010.43
Mode
Standard Deviation $664,040.03
Variance $440,949,163,629.47
Skewness 0.4161
Kurtosis 2.79
Coeff. of Variability 0.0691

$7,980,796.19
$11,993,777.07
$4,012,980.88
$6,640.40

Percentiles: Forecast values
0% $7,980,796.19
10% $8,803,248.13
20% $9,021,878.23
30% $9,208,043.56
40% $9,383,622.66
50% $9,555,844.51
60% $9,731,661.52
70% $9,933,398.88
80% $10,177,595.16
90% $10,537,407.07
100% $11,993,777.07
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Forecast: Contract Cost - Copco No. 2 - Partial Removal - Without Escalation

Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Summary:
Entire range is from $4,199,690.84 to $5,722,921.31
Base case is $4,500,000.00
After 10,000 trials, the std. error of the mean is $2,189.42

Cell: U100

Probability

=]
B

tract Cost- Copco Mo. 2 - Partial Removwval - Without Escali

0.04

450
- 450
420

=]
2

0.m -

$4,400,000.00

-1 Sid Dew = §4 5B0.369.33
aze Caze = $4,500,000.00

$4 BO0,000.00 §5,200,000.00
Dollars
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Forecast: Contract Cost - Copco No. 2 - Partial Removal - Without Escalation (cont'@ell: U100

Minimum
Maximum
Range Width
Mean Std. Error

Statistics: Forecast values
Trials 10,000
Mean $4,799,311.63
Median $4,787,537.70
Mode
Standard Deviation $218,942.25
Variance $47,935,707,878.79
Skewness 0.3307
Kurtosis 2.95
Coeff. of Variability 0.0456

$4,199,690.84
$5,722,921.31
$1,523,230.47

$2,189.42

Percentiles: Forecast values
0% $4,199,690.84
10% $4,525,814.01
20% $4,608,306.34
30% $4,670,871.98
40% $4,731,719.05
50% $4,787,526.10
60% $4,842,949.00
70% $4,905,504.86
80% $4,981,367.78
90% $5,094,107.06
100% $5,722,921.31
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Forecast: Field Cost - Copco No. 2 - Partial Removal - Without Escalation Cell: U102

Summary:
Entire range is from $4,956,865.56 to $6,935,927.15
Base case is $5,400,000.00
After 10,000 trials, the std. error of the mean is $2,918.05

zld Cost- Copco No. 2 - Partial Removal - Without Escalati

0.04

o
8

Probability

o
B

bean = $5 816 550 74

1 5td Dew = $5.524 B85.33 - an
Haze Caze = 5 400,000.00 &0

0m

§5,000 00000 $5,500 ,:uum:uu 5,000 000,00 i, 500 ,000.00
Dollars

Page 6



Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Forecast: Field Cost - Copco No. 2 - Partial Removal - Without Escalation (cont'd) Cell: U102

Minimum
Maximum
Range Width
Mean Std. Error

End of Forecasts

Statistics: Forecast values
Trials 10,000
Mean $5,816,690.78
Median $5,798,004.35
Mode
Standard Deviation $291,804.85
Variance $85,150,070,579.33
Skewness 0.3385
Kurtosis 2.92
Coeff. of Variability 0.0502

$4,956,865.56
$6,935,927.15
$1,979,061.59

$2,918.05

Percentiles: Forecast values
0% $4,956,865.56
10% $5,453,266.33
20% $5,560,464.60
30% $5,647,873.59
40% $5,722,922.01
50% $5,797,919.62
60% $5,877,297.24
70% $5,961,652.14
80% $6,060,774.28
90% $6,206,058.50
100% $6,935,927.15
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumptions

Worksheet: [Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xIs]Copco 2
Assumption: 1 Construct and Remove Embankment Cofferdam-Right Side of Dam Q@aiitith 14
Normal distribution with parameters:

Mean 3,100 (=L14)
Std. Dev. 0 (=0.000001)

truct and Remove Embankment Colferdam-Fighl Side of Dam

Probabity

Assumption: 1 Construct and Remove Embankment Cofferdam-Right Side of Dam UQi¢IPrR14

BetaPERT distribution with parameters:

Minimum $70.00 (=Q14)
Likeliest $85.00 (=R14)
Maximum $130.00 (=S14)

ruct und Remove Embankment Colferdam-Fight Sude of Dam L

¥um wm W NWH NN NAE XK

Assumption: 14 Remove Concrete in Dam Quantity Cell: L27

Normal distribution with parameters:
Mean 4,200 (=L27)
Std. Dev. 0 (=0.000001)

14 Romove Conocrele in Dam Quarndty
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 14 Remove Concrete in Dam Unit Price

BetaPERT distribution with parameters:

Minimum $270.00 (=Q27)
Likeliest $315.00 (=R27)
Maximum $500.00 (=S27)

14 Remove Concrete in Darm Unil Price

000

Cell: R27

Assumption: 15 Remove concrete equipment slab from top of embankment wing dantcelf: 1.28

Normal distribution with parameters:
Mean 5 (=L28)

Std. Dev. 0 (=0.000001)

‘ele equipment siah rom lop of embankment wing dam on dgh

Probabity

Assumption: 15 Remove concrete equipment slab from top of embankment wing dar@elh R28

BetaPERT distribution with parameters:

Minimum $170.00 (=Q28)
Likeliest $215.00 (=R28)
Maximum $380.00 (=S28)

, o g

W00 K000 MO0 KO0 X000 M0 SN0
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 16 Remove Concrete Wingwall Quantity

Normal distribution with parameters:
Mean 220 (=L29)
Std. Dev. 0 (=0.000001)

THR Cancrale Wing,

Assumption: 16 Remove Concrete Wingwall Unit Price

BetaPERT distribution with parameters:

Minimum $170.00 (=Q29)
Likeliest $215.00 (=R29)
Maximum $380.00 (=S29)

18 Remove Concrete Wingwall Uinit Price

W00 K000 MO0 KO0 X000 M0 SN0

Assumption: 2 Furnish, Install and Remove Riprap Quantity

Normal distribution with parameters:
Mean 465 (=L15)
Std. Dev. 0 (=0.000001)

2 Furnish, Install and Alemove Riprap Guantty

Page 10
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 2 Furnish, Install and Remove Riprap Unit Price Cell: R15
BetaPERT distribution with parameters:
Minimum $120.00 (=Q15)
Likeliest $150.00 (=R15)
Maximum $200.00 (=S15)
Assumption: 20 Remove & Dispose - Hand Rails and Light Poles Quantity Cell: L33
Normal distribution with parameters:
Mean 5,000 (=L33)
Std. Dev. 0 (=0.000001)
20 Aemaove & Dizpose - Hand Rmls and Light Poles Guasnliy
Cell: R33

Assumption: 20 Remove & Dispose - Hand Rails and Light Poles Unit Price

BetaPERT distribution with parameters:

Minimum $0.60 (=Q33)
Likeliest $0.85 (=R33)
Maximum $1.00 (=S33)

20 Remove & Dispose - Hand Rails and Light Poles Und Price

WH W0ES WD W WM W 0 W N0
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 21 Remove & Dispose - Radial Gates and Hoists Quantity Cell: L34
Normal distribution with parameters:
Mean 66,000 (=L34)
Std. Dev. 0 (=0.000001)
21 Remove & Dispose - Radial Gales and Horsty Quantty
Cell: R34

Assumption: 21 Remove & Dispose - Radial Gates and Hoists Unit Price

BetaPERT distribution with parameters:

Minimum $0.60 (=Q34)
Likeliest $0.85 (=R34)
Maximum $1.00 (=S34)

21 Remove & Dispose - Radial Gales and Hoists Unit Price

WE WS WU 0T WM Wi W W e

Assumption: 22 Remove & Dispose - 5-Raidal Gate stoplogs & slots (steel) Quantity Cell: L35

Normal distribution with parameters:

Mean
Std. Dev.

95,800 (=L35)
0 (=0.000001)

Temove & Dispose - 5-Raidal Gale stoplogs & shots (Aeel) Gue
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 22 Remove & Dispose - 5-Raidal Gate stoplogs & slots (steel) Unit PriceCell: R35

BetaPERT distribution with parameters:

Minimum $0.60 (=Q35)
Likeliest $0.85 (=R35)
Maximum $1.00 (=S35)

emave & Dispose - 5-Amdal Gale sloplogs & slob (sbeel) Ui

WE WS WU 0T WM Wi W W e

Assumption: 23 Remove & Dispose - Spillway intake gate motor & control panel Quagttly, L36

Normal distribution with parameters:
Mean 1 (=L36)
Std. Dev. 0 (=0.000001)

Tove & Dispose - Spiltway

Probabity

Assumption: 23 Remove & Dispose - Spillway intake gate motor & control panel UnitGliceR36

BetaPERT distribution with parameters:

Minimum $900.00 (=Q36)
Likeliest $1,000.00 (=R36)
Maximum $1,500.00 (=S36)

Tave & Dispose - Spillwary inliake gule molor & control parel U

WOOM0  MEO00  MADMID W00 M0N0 MANN 11500
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 24 Remove & Dispose - Spillway radial gate motors & control panel QuaggltyL37

Normal distribution with parameters:
Mean 1 (=L37)
Std. Dev. 0 (=0.000001)

nove & Dispose - Spillwiry molors &

Assumption: 24 Remove & Dispose - Spillway radial gate motors & control panel UniCellicR37

BetaPERT distribution with parameters:

Minimum $900.00 (=Q37)
Likeliest $1,000.00 (=R37)
Maximum $1,500.00 (=S37)
1ove & Dispose - Spillway radial gate molors & contrel panel U
i
&

WM MENE NINE WK NN NN NsK

Assumption: 25 Remove & Dispose - Spillway trashrake motor, festoon cable & cont©dlpaL38

Normal distribution with parameters:

Mean 1 (=L38)
Std. Dev. 0 (=0.000001)
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 25 Remove & Dispose - Spillway trashrake motor, festoon cable & contGd|paR38

BetaPERT distribution with parameters:

Minimum $400.00 (=Q38)
Likeliest $500.00 (=R38)
Maximum $600.00 (=S38)

Dispose - Spillwary lrashrake molor, lexioon cible & comrol

W00 WN000 MO0 MI000  BHAO00  3E000  WO00D

Assumption: 26 Remove & Dispose - Distribution equipment , panelboards Quantity Cell: L39

Normal distribution with parameters:

Mean 1 (5L39)
Std. Dev. 0 (=0.000001)
& Dispose - Di 2 G
g
&

Assumption: 26 Remove & Dispose - Distribution equipment , panelboards Unit Pric&€ell: R39

BetaPERT distribution with parameters:

Minimum $4,000.00 (=Q39)
Likeliest $4,500.00 (=R39)
Maximum $5,000.00 (=S39)

amaove & Dispose - 1 Ui |
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 3 Provide Dewatering behind Cofferdams Quantity

Normal distribution with parameters:
Mean 1 (=L16)
Std. Dev. 0 (=0.000001)

3 Provide [ behind Cs

Assumption: 3 Provide Dewatering behind Cofferdams Unit Price

BetaPERT distribution with parameters:

Minimum $40,000.00 (=Q16)
Likeliest $45,000.00 (=R16)
Maximum $300,000.00 (=S16)
g
&

00 00 00000 $190,00000 F90.000 00 R0

Assumption: 30 Remove Control House Concrete Quantity

Normal distribution with parameters:
Mean 30 (=L43)
Std. Dev. 0 (=0.000001)

30 Remove Control House Concrele Quantty

Probabity

Page 16
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 30 Remove Control House Concrete Unit Price Cell: R43
BetaPERT distribution with parameters:
Minimum $170.00 (=Q43)
Likeliest $215.00 (=R43)
Maximum $380.00 (=S43)
|
b4
Assumption: 31 Remove Control House Structural Steel items Quantity Cell: L44
Normal distribution with parameters:
Mean 3,500 (=L44)
Std. Dev. 0 (=0.000001)
11 Remove Control House Structural Stoel fermms Quantsty
|
b4
Assumption: 31 Remove Control House Structural Steel items Unit Price Cell: R44
BetaPERT distribution with parameters:
Minimum $0.60 (=Q44)
Likeliest $0.85 (=R44)
Maximum $1.00 (=S44)

31 Remove Control House Structural Steel #ems Uinit Price

WE WS WU 0T WM Wi W W e

Page 17



Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 4 Remove Water from behind Cofferdams Quantity Cell: L17

Normal distribution with parameters:
Mean 241,000 (=L17)
Std. Dev. 0 (=0.000001)

[ Gty

Assumption: 4 Remove Water from behind Cofferdams Unit Price Cell: R17

Normal distribution with parameters:

Mean $0.01 (=R17)
Std. Dev. $0.00  (=0.000001)

Assumption: 44A Remove Petroleum Products from Mechanical Equipment QuantityCell: L58

Normal distribution with parameters:
Mean 3,300 (=L58)
Std. Dev. 0 (=0.000001)

Remove d Equprnent Cue
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 44A Remove Petroleum Products from Mechanical Equipment Unit Pric€ell: R58

BetaPERT distribution with parameters:

Minimum $9.00 (=Q58)
Likeliest $10.00 (=R58)
Maximum $12.00 (=S58)

d Equiprment Lot

LE R LR LCTCE R LT LIS TR ]

Assumption: 44B Remove Petroleum Products at or near the Power House Quantity Cell: L59

Normal distribution with parameters:
Mean 2,000 (=L59)
Std. Dev. 0 (=0.000001)

Remove Pelroleumn Products ol or near the Power House Chus

Probabilty

Assumption: 44B Remove Petroleum Products at or near the Power House Unit Priceell: R59

BetaPERT distribution with parameters:

Minimum $9.00 (=Q59)
Likeliest $10.00 (=R59)
Maximum $12.00 (=S59)

Remove Pelroleurn Products al or near the Power House Ut

WD W0 NN W00 MDD N N2
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 5 Construct and Remove Embankment Cofferdam-Left Side of Dam QuagéltyL 18

Normal distribution with parameters:

Mean 1,100 (=L18)
Std. Dev. 0 (=0.000001)

Assumption: 5 Construct and Remove Embankment Cofferdam-Left Side of Dam UniCellicR18

BetaPERT distribution with parameters:

Minimum $70.00 (=Q18)
Likeliest $85.00 (=R18)
Maximum $130.00 (=S18)

Iruct and Remove Embankment Colferdarm-Lefl Sade of Darm U

o W LTI T TR 1T T LT )

Assumption: 52 Remove & Dispose - Battery system Quantity Cell: L67

Normal distribution with parameters:
Mean 1 (=L67)
Std. Dev. 0 (=0.000001)

52 Aemave & Dispose - Ballery syslem Guanity
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 52 Remove & Dispose - Battery system Unit Price Cell: R67

BetaPERT distribution with parameters:

Minimum $9,000.00 (=Q67)
Likeliest $10,000.00 (=R67)
Maximum $12,000.00 (=S67)

52 Remove & Dispose - Ballery sysiom Und Price

000000 W00 WIBO00 M0N0 SHADOD 000

Assumption: 6 Furnish, Install and Remove Riprap Quantity Cell: L19

Normal distribution with parameters:
Mean 250 (=L19)
Std. Dev. 0 (=0.000001)

B Furnish, Install and Flemove Riprap Guantty

Assumption: 6 Furnish, Install and Remove Riprap Unit Price Cell: R19

BetaPERT distribution with parameters:

Minimum $120.00 (=Q19)
Likeliest $150.00 (=R19)
Maximum $200.00 (=S19)

B Furnish, Install and Remaove Fiprep Uil Prce

VN0 MR N0 MM NN NN NEN SR

Page 21



Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 60 Remove & Dispose - Transmission Line No. 15 Quantity

Normal distribution with parameters:
Mean 0.14 (=L75)
Std. Dev. 0.00 (=0.000001)

Bl Remove & Dispose - Transmission Line Mo, 15 Grantity

Assumption: 60 Remove & Dispose - Transmission Line No. 15 Unit Price

BetaPERT distribution with parameters:

Minimum $25,000.00 (=Q75)
Likeliest $30,000.00 (=R75)
Maximum $40,000.00 (=S75)

B0 Remove & Dispose - Transrmission Line No. 15 Lind Price

WO N0 W00 NN 000

Assumption: 60A Remove Oil from Oil-filled Step-up Transformers Quantity

Normal distribution with parameters:
Mean 23,000 (=L76)
Std. Dev. 0 (=0.000001)

BOA Ramave O fram Oi-filled Slep-up Tramsforme s Guisiiy

Page 22

Cell: L75
Cell: R75
Cell: L76



Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 60A Remove Oil from Oil-filled Step-up Transformers Unit Price Cell: R76
BetaPERT distribution with parameters:
Minimum $9.00 (=Q76)
Likeliest $10.00 (=R76)
Maximum $12.00 (=S76)
J0A Remove Ol from Oul-lilled Stop-up Transfomers Und Price
Assumption: 63 Place Concrete Plugs for Tunnels Quantity Cell: L79

Normal distribution with parameters:

Mean 64 (=L79)

Std. Dev. 0 (=0.000001)

B Place Concrete Plugs for Tunnebs Guanity
Cell: R79

Assumption: 63 Place Concrete Plugs for Tunnels Unit Price

BetaPERT distribution with parameters:
$1,100.00 (=Q79)

Minimum
Likeliest $1,200.00 (=R79)
Maximum $1,300.00 (=S79)

B3 Place Concrele Plugs for Tunnels Unit Price
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 68 Remove and Dispose of Wood Staves Soaked in Creosote Quantity Cell: L84

Normal distribution with parameters:
Mean 1,100,000 (=L84)
Std. Dev. 0 (=0.000001)

lemove and Dispose of Wood Staves Soaked in Creosole Gus

Assumption: 68 Remove and Dispose of Wood Staves Soaked in Creosote Unit PriceCell: R84

BetaPERT distribution with parameters:

Minimum $0.65 (=Q84)
Likeliest $0.70 (=R84)
Maximum $0.85 (=S84)

emove and Dispose ol Wood Staves Soaked n Creosole Ut

Probabilty

W WW W W W BN W

Assumption: 69 Remove and Dispose of Cradles (steel) Quantity

Normal distribution with parameters:
Mean 290,000 (=L85)

Std. Dev. 0 (=0.000001)

B Hemove and Dispose of Cradlos (sloel) Gumbty
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 69 Remove and Dispose of Cradles (steel) Unit Price Cell: R85

BetaPERT distribution with parameters:

Minimum $0.60 (=Q85)
Likeliest $0.85 (=R85)
Maximum $1.00 (=S85)

B8 Rlamove and Dispose o Cradies (steel) Lnd Price

WE WS WU 0T WM Wi W W e

Assumption: 7 Provide Dewatering behind Left Side Cofferdam Quantity Cell: L20
Normal distribution with parameters:
Mean 1 (=L20)
Std. Dev. 0 (=0.000001)

7 Prowvide Dewalering behind Lelt Side Collerdam uardity

Probabilty

Assumption: 7 Provide Dewatering behind Left Side Cofferdam Unit Price Cell: R20

BetaPERT distribution with parameters:
Minimum $40,000.00 (=Q20)
Likeliest $45,000.00 (=R20)
Maximum $300,000.00 (=S20)

7 Provids Lol Side C Lirst Price

Probabity

000 00 000000 10050000 4000000 SRR
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 70 Remove and Dispose of Bands (steel) Quantity

Normal distribution with parameters:
Mean 463,000 (=L86)
Std. Dev. 0 (=0.000001)

Tl Aemove and Dispose of Bands (slecl) Gusiy

Assumption: 70 Remove and Dispose of Bands (steel) Unit Price

BetaPERT distribution with parameters:

Minimum $0.60 (=Q86)
Likeliest $0.85 (=R86)
Maximum $1.00 (=S86)

70 Aamove and Dispose of Bands (sleel) L Price

WE WS WU 0T WM Wi W W e

Assumption: 8 Remove Water from behind Cofferdam Quantity

Normal distribution with parameters:
Mean 36,000 (=L21)
Std. Dev. 0 (=0.000001)

B Remove Waler from behind Collerdarn Quantity

0,000 6,000 5000 nNowm  Woo b
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: 8 Remove Water from behind Cofferdam Unit Price

BetaPERT distribution with parameters:

Minimum $0.04 (=Q21)
Likeliest $0.05 (=R21)
Maximum $0.08 (=S21)

B Remove Waler Irom behind Collerdam Unt Price.

Assumption: APS = Allowance for Procurement Quantity

Normal distribution with parameters:
Mean 1 (=L98)
Std. Dev. 0 (=0.000001)

APS = Allowance for Procurement Cuankty

Probabity

Assumption: APS = Allowance for Procurement Unit Price

BetaPERT distribution with parameters:

Minimum $0.00 (=Q98)
Likeliest $0.00 (=R98)
Maximum $140,035.00 (=S98)

Probabity

00 0.000.00 00 00 WOOND0 W00
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: Construction Contingencies Quantity

Normal distribution with parameters:
Mean 1 (=L101)
Std. Dev. 0 (=0.000001)

Assumption: Construction Contingencies Unit Price

BetaPERT distribution with parameters:

Minimum $700,000.00 (=Q101)
Likeliest $900,000.00 (=R101)
Maximum $1,800,000.00 (=S101)

Construction Contingoncies Lind Price

900,000.00 91 200,000,100 1,500,000 1.000,000.00

Assumption: Design Contingencies Quantity

Normal distribution with parameters:
Mean 1 (=L97)
Std. Dev. 0 (=0.000001)

Design Conlingancies Guantity
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: Design Contingencies Unit Price

BetaPERT distribution with parameters:

Minimum $281,220.00 (=Q97)
Likeliest $432,910.00 (=R97)
Maximum $871,475.00 (=S97)

Design Contingencies Lind Prics

Assumption: Mobilization Quantity

Normal distribution with parameters:

Mean 1 (=L92)
Std. Dev. 0 (=0.000001)
Mobilizalion Quanity

Assumption: Mobilization Unit Price

BetaPERT distribution with parameters:

Minimum $165,000.00 (=Q92)
Likeliest $195,000.00 (=R92)
Maximum $290,000.00 (=S92)

Mobilization Unit Price.

Probabilty

MUY RN0EN0 RMLKNE0 0P
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Copco 2 - Partial Removal Crystal Ball - without Escalation - 2011-04.xls

Assumption: Non-Contract Cost Quantity

Normal distribution with parameters:
Mean 1 (=L103)
Std. Dev. 0 (=0.000001)

Non-Contract Cost Quantity

Assumption: Non-Contract Cost Unit Price

BetaPERT distribution with parameters:

Minimum $2,700,000.00 (=Q103)
Likeliest $3,500,000.00 (=R103)
Maximum $6,100,000.00 (=S103)

End of Assumptions
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Contract Cost - Copco No. 2 - Partial Removal - Without Escalation
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1 5td Dev = $5.018,263.88
Mean = $4.793.311 63
|1 5td Dev = $4.580,369.39
Base Case = $4,500,000.00
oo ] " y ] " "
$4,200,000.00 $4,400,000.00 $4,600,000.00 $4,800,000.00 $5,000,00000 $5,200,000.00
Dollars
P |nfiniy Certainty: |100.00 % q ity

Fouanbauy

9,954 Displayed
Statistic Forecast values
Trials 10,000
Mean $4.799,311 63
Median $4,787 53770
Mode
Standard Deviation $218.942.25
Yariance $47 935,707 878.79
Skewness 0.3307
Kurtosis 295
Coeff, of Yarigbiity 0.0456
Minimurn $4,139,690.84
I aimum $8,722921.31
Mean Std. Error $2,189.42
Percentile Forecast values

0% $4,139,690.84
10% $4,525.814.0
20% $4,608,306.34
0% $4.670,871.98
40% $4.731.713.05
h0% $4,787.526.10
0% $4.542,343.00
0% $4,905,504.86
a0 $4,981,367.78
0% $5.094.107.06
100% $5,722921.3




10.000 Trialz

Contribution toVariance View
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8 Remave and Dispose of Wo...
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70 Remove and Dispose of Ba...

Mohilization Unit Price
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APS = Allowance for Procure...

3 Construct and Remaove Emba...

60& Remaove Ol from Oil-fil...

2 Furnizh, Install and Rema...

16 Remaove Cancrete Wingweall...

22 Remaove & Dispose - 5-Rai...

26 Remaove & Dispose - Distr...

70 Remove and Dispoze of Ba...
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Sensitivity: Contract Cost - Copco No. 2- Partial Removal - Without Escalation
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-1 5td Dev = $5,524,535.33
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$5,000,000.00 $5,200,000.00 $5,400,000.00 $5,600,000.00 $5,500,000.00 $5,000,000.00 $5,200,000.00
Dollars
P |nfiniy Certainty: |100.00 % q ity

Fouanbauy

9,948 Displayed
Statistic Forecast values
Trials 10,000
Mean $5,816,690.78
Median $5.738.004.35
Mode
Standard Deviation $291,804.85
Yariance $85,150,070,579.33
Skewness 0.3385
Kurtosis 292
Coeff, of Yarigbiity 0.0802
Minimurn $4,956,865.56
I aimum $6,935,927 15
Mean Std. Error $2.918.05
Percentis Forecast values

0% $4,5956,865.56
10% $9,453,266.33
20% $5.560.464.60
30% $5,647 87359
40% $5.722.9220
h0% $5,797 91962
0% $5.877.297.24
0% $5,961 652,14
a0% $6.060.774.28
0% $6.206,058.50
100% $6,935,927.15
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10.000 Trialz

Split Wiew

Construction Cost - Copco No. 2 - Partial Removal - Without Escalation
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Fouanbauy

q ity

9,560 Displayed
Statistic | Forscast values
Trials 10,000
Mean $9,614,850.34
Median $9,556.010.43
Mode
Standard Deviation $664.040.03
Yariance $440,943,163.629.47
Skewness 04161
Kurtosis 279
Coeff, of Yarigbiity 0.069
Minimurn $7.380,736.19
M aimum $11,993,777.07
Mean Std. Error $6.£40.40
Percartile | Forscast values
0% $7.980,736.19
10% $8,802,248.13
20% $3.021 87823
30% $3,208,043.56
40% $9,383,622.66
g% $9.555,844.51
0% $3.731 6R1 52
0% $9,933,335.88
a0% $10,177.595.16
0% $10,537 407.07
100% $11,992,777.07
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Contribution toVariance View

Sensitivity: Construction Cost - Copco No. 2 - Partial Removal - Yithout Escalation
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