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North Central Arizona Water Supply Study—Report of Findings

BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET_1__OF _2__
FEATURE: PROJECT:
Aneiince 3: Lakn Fomel] Soules o Lomen North Central Arizona Water Supply Study
plus Bitter Springs Spur
Appraisal Level Estimate REGION LC |PRICE LEVEL: Jan 06
FILE:
HADB1TMEST 2006 JWZ E N Central AZ Water
SupphiNew Esf{NCAWSS Round 3 - Total Est.xs]Al 1
z x
% g E DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
'S 4
o
The estimates for the nine options are strictly comparative in nature, and represent costs only as an order of magnitude. They
should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
option before an actual appraisal level cost te could be rep d
] Intakes i D-8140
330 foot inclined bore 3 |Each $595,000.00 $1,785,000.00
30 inch bore holes with 18-inch casings and ) 990 [LinFt  |Included in Item Above
) 12 inch Carrier Pipe 990 [Lin i [included in Item Above
Submer.%ibre Pump/Motar, 3690 gpm, 300 ft lift 3 |Each Included in Item Above
I “|Forebay Tank, 10 FT Dia. X 20 FT High, Concrete, | D-8140
| - 11 required 11 [Each ~$60,000.00 $660,000.00
[ Total Concrete 88 cY included in Item Above
i Total Steel, Reinforcement 38,500 |LB Included in Item Above
N Pumping plants: B )
2251 CFS, 400 FT Head D-8140 5 [Each '$1,150,000.00 $5,750,000.00
22.51 CFS, 387 FT Head D-8140 1]s $1,150,000.00 $1,150,000.00
= 22,51 CFS, 153 FT Head D-8140 1 s $670,000.00 $670,000.00
= 17.42 CFS, 400 FT Head D-8140 1]|Ls $920,000.00 $920,000.00
17.42 CFS, 82 FT Head D-8140 1|Ls $430,00000 [  $430,000.00
1.38 CFS, 400 FT Head D-8140 1]|s $180,000.00 $180,000.00
1.38 CFS, 305 FT Head D-8140 1Jts | s160,000.00 $160,000.00
Air Chamber, Tank, Steel, Spherical, 20 FT Dia., 10 | D-8420 i
" 11 required, Total Weight 671,000 [LBS $4.50 $3,019,500.00
. Excavation,Rock (assuming 60%) D-8140 978,000 |CY $10.00 $9,780,000.00
e Excavation D-8140 | 652,000 [CY $4.00 $2,608,000.00
Backiill ‘ ) D-8140 | 1,166,000 [CY $4.50 $5,247,000.00
Embedment to 0.D.+3", assumed commercial D-8140 | 384,000 [CY $30.00 $11,520,000.00
|Furnishing and InstaII}ng the following diameters E
of steel pipe (all 500 fi. head class):
30", .1875" Thick, 63 Ib/ft D-8140 | 356,347 |Ft $131.00 | $46,681,457.00
24", .1466" Thick, 40 Ib/ft_ | ps14o 57,341 [Ft $87.00 $4,988,667.00
10", .1345" Thick, 14.77 Io/ft D-8140 74,659 |Ft $39.00 $2,911,701.00
8", .1345" Thick, 11,89 Ib/ft D-8140 39,600 |Ft ~ $35.00 $1,386,000.00
6", .1345" Thick, 9.01 Ib/ft D-8141 96,730 |Ft $28.00 $2,708,440.00
| : 0.00
Subtotal this Sheet - $102,555,765.00]
QUANTITIES PRICES
BY [CHECKED BY ICHECKED
I Art Streifel Joan Mar A 50?/ K 3/&
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVII 4
| Juty 18, 2006 al- /Y- D{, % ?/{‘9/&6
(4
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Appendix B—Cost Estimating Worksheets

BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET_2_ OF _2_
FEATURE: PROJECT:
Alternative 1: Lake Powell Source to Cameron North Central Arizona Water Supply Study
plus Bitter Springs Spur
Appraisal Level Estimate REGION LC |PRICE LEVEL: Jan 06
FILE:
HADBITOEST 006 JWZ Central AZ Water
Supply\New Est{NCAWSS Round 3 - Total Estds]al 1
s =
% g E' DESCRIFTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
=g E
The estimates for the nine options are strictly comparative in nature, and represent costs only as an order of magnitude. They
should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
option before an actual appraisal level cost estimate could be represented.
|Storage Tanks, Steel D-8140 Ii
Coppermine, 100 ft Dia. X 25 ft High - 1|LS $700,000.00 $700,00g,0_0
Bodaway Gap, 200 ft Dia. X 20 ﬂ High 1|Ls 52,200._000,00 $2,200,000.00|
Tuba City/Moenkopi, 500 ft Dia. X 25 ft High 1|LS $1 300000090 $13,000,000.00
Cameron, 200 ft Dia. X 20 ft High 1|LS $2,200,000.00 $2,200,000,0?
E‘r_essure Reducing Station o g
In-line PRV, 30 Inch Diameter D-8140 3 |Each S:'i!.t:},UOO.DO $240,000.00]
Designing, fumishing and erecting 3 |Each $60,000.00 $180,000.00
One steel tank - - B
height: ‘!0 feet
diameter: 20 feet
Power lines D8140 | 118 |miles $200,000.00 | $23,600,000.00
SCADA/Control Systems D-8140
(Approx. 3% of construction cost) 1|Ls $4,340,000.00 $4,340,000.00
Corrosion Monitoring _ D814 |  1]Ls $1,490,000.00 $1,490,000.00
(Approx. 1% of construction cost) -
Subtotal this Sheet $47,950,000.00
Subtotal aII‘Sheets B $150,505,765.00
Mobilization @ 5% o $7,500,000.00
Subtotal w/ Mobilization $158_.005.?65,00
Unlisted ltems @ 15% $21,994,235.00
Allowance for Procurement Strategies @ 0% )
Contract Cost $180,000,000.00
Contingencies @ 25% $50,000,000.00
Field Cost $230,000,000.00

NOTE: Non-contract costs are to be provided by others. This estimate does r;o-t_i;'nr_:lude non-contract costs at this time.

I

g—

B-2

QUANTITIES
BY CHECKED BY | BT
Art Streifel [Dan Mar /Bﬂ/ M 7/§‘/“
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVI > b6
July 18, 2008 57-{9‘9{ %l/ ﬁﬁ/
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North Central Arizona Water Supply Study—Report of Findings

BUREAU GF RECLAMATION ESTIMATE WORKSHEET SHEET_1_OF _2_
FEATURE: PROJECT:
Alternative 1: Two Guns Wellfield to Flagstaff North Central Arizona Water Supply Study
C Aquifer
Appraisal Level Estimate REGION LC |PRICE LEVEL: Jan 06 &
FILE:
HADE TOESTY 2006 JWZ N Central AZ Water
SupplyNew EsiNCAWSS Round 3 - Total Est xisjalt 1-XN)
5% |
£ e DESCRIPTION CODE QUANTITY uNIT UNIT PRICE AMOUNT
The estimates for the nine options are strictly comparative in nalure, and represent costs only as an order of magnitude. They
[——— ——should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
— option before an actual appraisal level cost estimate could be represented.
Well Field Gathering System D-8140 ) _
| 24" PVC Pipe, DR25 C905 5,280 |Lin Ft $83.00 $438,240.00)
18" PVC Pipe, DR25 C905 10,560 |Lin Ft $55.00 L $580,800.00
14" PVC Pipe, DR25 C805 i} 5,280 |Lin Ft $35.00 $184,800.00
12" PVC Pipe, DR25 C900 15,840 [Lin Ft $26.00 $411,840.00|
10" PVC Pipe, DR25 C900 ) 31,680 |Lin Ft $19.00 $601,920.00
8" PVC Pipe, DRZS_CQOCI 31,680 Lin Ft $14.00 | $443,520.00
6" PVC Pipe, DR25 C900 - 31,680 |Lin Ft _ §1200 $380,160.00)
Storage Tank, Steel, 500 ft Dia. X 38 ft High . 1|LS $17,500,000.00 517._5_00.000.00
(8,835,729 ft%)
[ Wells with Pumps
12" Wells - 1200ft deep |
150 hp Submersible pumps, 500 gpm D-8140 26 |Ea $360,000.00 $8,360,000.00
- adiatla o
_: j Wellfield: ) ) ]
|Excavation, Rock ( ing 60%) D-8140 126,120 |CY $10.00 $1,261,200.00
Excavation D-8140 84,080 |CY $4.00 $336,320.00)
Backfil [_)~B1¢0 176,244 CcY $4.50 $793,098.00|
Embedment to O.D.+3", assume commercial D-8140 30,132 |CY . $30.00 $903,960.00
| Forebay Tank, 10 FT Dia. X 20 FT High, Concrete, | D-8140 ) ]
5 required 5 |Each $60,000.00 $300,000.00}
| __Total Concrete 50 |CY Included in Item Above
! Total Steel, Reinfc 17,500 |LB Included in Item Above
Pumping plants: g il
= 28.43 CFS, 400 Fl‘ﬂead D-8140 4 |Each $1,400,000.00 $5,600,000.00
28.43 CFS, 42 FT Head D-8140 1|8 $520,000.00 $520,000.00]
B Air Chamber, Tank, Steel, Spherical, 20 FT Dia., | D-8420
5 required, Total Weight 305,000 |LBS $4.50 $1,372,500.00
Subtotal this Sheet $40,988,358.00]
QUANTITIES PRICES
BY CHECKED BY }(/ £ (CHECKED
v
Ant Streitel D.L. Msag Bov /13/x
DATE PREPARED PEER REVIEW DATE PREPARED PEER R
g% 7/18/06
July 18, 2006] 0 ]- | £-06 / /b



Appendix B—Cost Estimating Worksheets

BUREAU OF RECLAMATION EST'MATE WORKS HEET SHEET_2__OF _2 _
FEATURE: PROJECT:
Atternative 1: Two Guns Wellfield to Flagstaff North Central Arizona Water Supply Study
C Aquifer
Appraisal Level Estimate |REGION Lc |PRICE LEVEL: Jan 06 .
FILE:
HADS1TOEST JWZ Central AZ Water
Supphy\New Esf{NCAWSS Round 3 - Total Est.xis]AL 1-XII{X)
=
‘5 % g DESCRIPTION CODE QUANTITY unNIT UNIT PRICE AMOUNT
Q =

should not be taken to represent actual construction

The estimates for the nine options are strictly comparative in na

ure, and represent costs
costs in any manner whatsoever. Refinements would

only as an order of magnitude. They

be required for each

ption before an actual appraisal level cost estimate could be rep

Pipeline: .
Excavation, Rock (assuming 100%) D-8140 | 701,000 [CY $10.00 $7,010,000.00
Backfill D-8140 449,000 |CY $4.50 $2,020,500.00
Embedment to O.D.+3", assumed commercial D-8140 | 202,000 |CY $30.00 $6,060,000.00

] Furnishing and Installing the following diameters
of_sleel pipe (all 500 ft. head class): . .

36", .25" Thick, 100 Ib/ft D-8140 | 184,694 [Ft $202.00 $37,308,188.00
Power lines ] D-8140 35 |Miles $200,000.00 $7,000,000.00
SCADA/Control Systems D-8140 i ]
| (3% of cor ion cost) 1|Ls $3,010,000.00 $3,010,000.00
B Corrosion Monitoring D-8140 1|s $1,030,000.00 $1,030,000.00
(1% of construction cost) . _
= - ]
Subtotal this Sheet $63,438,688.00]

Subtotal all Sheets

$104,427,046.00,

Mobilization @ 5% $5,200,000.00

m Subtotal w/ Mobilization $109,627,046.00

B Unlisted items @ 15% $15,372,954.00
Allowance for Procurement Strategies @ 0% ”

Contract Cost ] $125,000,000.00)

[ Contingencies @ 25% $35,000,000.00

Field Cost $160,000,000.00)

NOTE: Non-contract costs are to be provided by others. This estimate does not include non-contract costs at this time.

I

QUANTITIES PRI
ey CHECKED BY _Dx/ |CHECKED
Art Streitel D.L Masg b W 7%‘8/6‘
DATE PREPARED PEER REVIEW DATE PREPARED PEER REV
July 18, 2008 61_.’ 8'06 % ?/fg 06




North Central Arizona Water Supply Study—Report of Findings

BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET_1_ OF _1__
S ———
FEATURE: PROJECT:
North Central Arizona Water Supply Study
Alternative 1
Williams - R Aquifer |REGION LC |PRICE LEVEL: Jano0s
Appraisal Level Estimate FILE:
HADB1TOMEST 006 JWZ Esti N Central AZ Waler
Supphy\Mew Esf{NCAWSS Round 3 - Total Est xis]All 1-R Aguiler
s =
= % o
3 ) = DESCRIPTION CODE QUANTITY uNIT UNIT PRICE AMOUNT
2 &
The estimates for the nine options are strictly comparative in nature, and represent costs only as an order of magnitude. They
B should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
| ption before an actual appraisal level cost estimate could be represented.
Well Field Gathering System D-8140 “ |
10" PVC Pipe, DR25 C900 5,280 |Lin Ft $18.00 $100,320.00]
8" PVC Pipe, DR25 C900 10,560 |Lin Ft $14.00 $147,840.00
6" PVC Pipe, DR25 C200 10,560 |Lin Ft 512_:00 $126,720.00]
4" PVC Pipe, DR25 C200 31,680 |Lin Ft $8.00 $253,440.00]
Storage Tank, St-ael. 200 ft Dia. X 28 ft High 1|LS $2,200,000.00 $2,200,000.00]
(863,136 ft°, 200 ft Dial.x28 ft High)
Wells with Pumps _ - N =
12" Wells - 4000ft deep (Use $5,000,000. per well)
150 hp Submersible pumps, 250 gpm D-8140 E_ Ea : $5,000,000.00 $30.(_]00.0(]0.00
Excavation,Rock (assuming 60%) 08140 | 25200 [CY  $10.00 $252,000.00
Excavation D—f_}Mﬂ 16,800 |CY $4.00 $67,200.00
Backfil D-8140 38,000 [CY $4.50 $171,000.00
Embedment to O.D.+3", assume commercial D-8140 3,000 |CY ] $30.00 $90,000.00}
Power lines D-8140 6 |Miles $200,000.00 $1,200,000.00
SCADA/Control Systems D-8140
(8_% of construction cost) 1 LS $1,040,000.00 $1,040,000.00
Subtotal all Sheets $35,648,520.00
Mobilization @ 5% $1,800,000.00]
| | Subtotal wf_Mobilizatinn - $37,448,520.00
y Unlisted Items @ 15% ) ~ $5,551,480.00
Allowance for Procurement Strat @ 0%
i Contract Cost $43,000,000.00
Contingencies @ 25% $11,000,000.00
Field Cost $54,000,000.00|

NOTE: Non-contract costs are to be provided by others. This estimate does not include non-contract costs at this time.

| I

[

pATCES

QUANTITIES
By [CHECKED BY CHECKED
Art Streifel D.L. u:?gc, -&v 6;01/ "’/“3/“
DATE PREPARED PEER REVIEW DATE PREPARED [PEER REVIEW
a1-/4-06 7 e
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Appendix B—Cost Estimating Worksheets

BUREAL OF REGLAMATION ESTIMATE WORKSHEET SHEET_1_OF _2_
FEATURE: Alternative 1 PROJECT:
Grand Canyon/Tusayan -Phantom Ranch Infiltration North Central Arizona Water Supply Project
Gallery
Grand Canyon Pipeline Project REGION LC |PRICE LEVEL: yan 0s
Bright Angel Creek Infiltration Gallery FILE:
HADB17REST\Sp i 006 JWZ Esti Central AZ Water
Appraisal Level Estimate Supphy\New ESB[NCAWSS Round 3 - Total Estxis)GC-TUSAYAN
= z o
E g E DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
Q2 S
1 |e , Pipeline D-8140 1858 cv $190.00 $353,020.00|
Assume 100% rock, trail 5 ft wide{cover=3 ft over pipe) ]
2 |Backil, Pipeline | psi40 1752 ¢y $130.00 ~ $227,760.00)
3 |Backfill, Select, Pipeline D-8140 esl oy $880.00 $84,480,00
B 4  |Excavation, Power Cable D-8140 574 cY 5640_.00 L $367,360.000
5 |Backiil, Select, Power Cable D-8140 546  CY $1,000.00 $545,000.00]
6 |Pipe, Steel ] | ps1a0 . ]
12B100, 1=0.1345, 17.64 Ibit | 1500 FT $100.00 $150,000.00|
4B200, =.1345, 6.14 Ib/t a000]  FT $35.00 $140,000.00|
7 |Power Cable - medium voltage 5 Kv line D-8140 15500 FT $30.00 $465,000.00
Installed in pipe trench and along existing pipeline .
Trench depth = 2 ft. & width = 6°, backfill with select backfill
~8__|Pumping Plant D-8140 1 LS |$1,800,000.00 $1,800,000.00)
1 ] Concrete = 100 CY -
B Excavalion = 1,130 CY _
Backfill, Compacted = 785 CY ]
2 pumps: Q=3.36 cfs, H=4938 fl
9 |infitration Gallery B D8140 1| s | s700,000.00 $700,000.00)
B 36D25 concrete pipe = 85 ft. = ]
Concrete = 10 CY ~
| Uniformly graded gravel = 90 cY
Excavation = 280 CY N
Backfill, Compacted = 50 CY -
Riprap = 165 CY
L 10 [Conventional Treatment Plant at South Rim D-8140 1| Ls  [s5,000000.00 $5,000,000.00
| 11 Trea_lmem"F'Iant. P, ge @ Phantom Hénch D-8140 i 1 LS $50,000.00 SS0.00‘E:!_.E
. Q = 14,000 gal/day
] 12 [Tank, Storage, Concrete D-8140 1| ts | s130,000.00 $130,000.00
(65,000 gal., 23' high, 22' dia.)
Subtotal this Sheet $10,013,620.00}
UANTITIES PRICES
BY CHECKED sy LS CHECKED
g ¥ Bov s
[DATE PREPARED PEER REVIEW DATE PREPARED PEER REVII
] o1-18- 96 Dk

B-6
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North Central Arizona Water Supply Study—Report of Findings

BUREAL OF RECLAMATION ESTIMATE WORKSHEET SHEET_2_OF_2_
FEATURE: Alternative 1 PROJECT:
Grand Canyon/Tusayan -Phantom Ranch Infiftration North Central Arizona Water Supply Project
Gallery
Grand Canyon Pipeline Project |REGION Lc |PRICE LEVEL: Jan 06 i
Bright Angel Creek Infiltration Gallery FILE:
HADB17TOMEST t JWEZ Cenlral AZ Walter
Appraisal Level Estimate SupplyiNew ESNCAWSS Round 3 - Tolal Est s]GC-TUSAYAN
2 g
3 § ';_ DESCRIFTION CODE CUANTITY UNIT UNIT PRICE AMOUNT
2 =
~ | 13_|scapaGontrol Systems D-8140 | s | $360,000.00 $360,000.00
(3% of construction cost)
14 |Power lines D-8140 7 M | $200000.00 $1,400,000.00
N 15 |C 1 Monitoring D-8140 1 LS $140,000.00 $140,000.00
(1% of construction cost)
Grand Canyon to Tusayan . Al
16 |Forebay Tank, 10 FT Dia. X 20 FT High, Concrete, D-8140
1 required ) 1 |Each $60,000.00 $60,000.00|
Total Concrete 8 |CY Included in Item Above
| Total Steel, Reinforcement 3,500 | LB Included in ltem Above
17 |Pumping plants: .
1.17 CFS, 284 FT Head D-8140 1|LS $150,000.00 $150,000.00)
B 18 _|Air Chamber, Tank, Steel, Spherical, 20 FT Dia., 10 | D-8420 _
1 required, Total Weight ) 61,000 |LBS $4.50 . $274,500.00
19 |Excavation,Rock { ing 60%) ) D-8140 25,800 | GY $10.00 _$258,000.00
20 |Excavation D-8140 17,200 |CY $4.00 $68,800.00
21 |Backfill ) - D-8140 39,000 |CY $4.50 $175,500.00|
22 |Embedment to O.D.+3", native material D-8140 4,000 | CY $30.00 $120,000.00
Fumishing and Installing the following diamet 3
of steel pipe (all 500 ft. head class): R B
il 23 67,.1345" Thick, 9.01 Ib/ft D-8140 | 34,400 [FT §28.00 $963,200.00}
Subtotal This Sheel $3,970,000.00]
] Subtotal all Sheets . $13,983,620.00
Mobilization @ 35% (Helicopter Influenced) $4,900,000.00
Subtotal w/ Mobilization $18,863,620.00|
Unlisted tems @ 15% $3,116,380.00]
Al 1ce for Proct t Strategies @ 0%
Contract Cost $22,000,000.00
Conlingencies @ 25% $5,000,000.00|
Field Cost $27,000,000.00
NOTE: Non-contract costs are to be provided by others. This estimate does not i.r;clude non t costs at ihis time.
QUANTITIE§ PRICE
BY [ BY 'B'C/ CHECKED
D.L. Maag fov M/ ?/ Iﬂ/ o
DATE PREPARED PEER REVIEW DATE PREPARED PEER REV)
o 7-18-04 4 7//57"5
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Appendix B—Cost Estimating Worksheets

BUREAL OF RECLAMATION ESTI MATE WOR KSHEET SHEET_1_OF _2
FEATURE: PROJECT:
Alternative 2: Hopi/Navajo/Flagstatf - Lake Powell Pipeline North Central Arizona Water Supply Study
plus Bitter Springs Spur
REGION Lc |PRICE LEVEL: Jan 06
Appraisal Level Estimate FILE:
HADB1 TOESTY Z: 2006 JWZ Central AZ Water
Supply\MNew Est{NCAWSS Round 3 - Tolal Estxds]AlL 2
g2 | B
z % £ DESCRIPTION CODE QUANTITY unIT UNIT PRICE AMOUNT
g E
The estimates for the nine options are strictly comparative in nature, and represent costs only as an order of magnitude. They
should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
| ——————|option before an actual appraisal level cost estimate could be represented.
Intakes (7 of these required) D-8140 B
330 foot inclined bore 7 [Each $595,000.00 $4,165,000.00)
i 30 inch bore hole with 18-inch casings and 2,310 |Lin Ft Included in Item Above
12 inch carrier pipes 2310 [LinFt  |Included in Item Above
B Submersible Pump/Motor, 3600 gpm, 300 ft ift 7|Ls Included in ltem Above )
Forebay Tank, 10 FT Dia. X 20 FT High, Concrete, | D-8140 _ ) ]
| 19 required 19 |Each $60,000.00 $1,140,000.00
Total C 152 [CY Included in Item Above I
Total Steel, Reinforcement 66,500 [LB Included in Item Above
| Pumping plants: I
50.95 CFS, 400 FT Head D-8140 6 |Each $2,400,000.00 $14,400,000.00
50.95 CFS, 400 FT Head D-8140 1]ts $2,400,000.00 $2,400,000.00
~ 28.43 CFS, 400 FT Head ~ | ps140 1]Ls |s1,400,000.00 | $1,400,000.00
28.43 CFS, 400 FT Head D-8140 1]Ls s1,400,00000 |  $1,400,000.00
28.43 CFS, 400 FT Head D-8140 ~_1is |1,400,000.00 $1,400,000.00
il 28.43 CFS, 400 FT Head _ D-8140 1]Ls  [$1.400,000.00 $1,400,000.00
2843 CFS, 400 FT Head D-8140 1]Ls |s1,400,000.00 $1,400,000.00
i 28.43 CFS, 400 FT Head D-8140 1]Ls E1._-_apo.ooo.oo $1,400,000.00
i 28.43 CFS, 400 FT Head D-8140 1]Ls 1,400,000.00 $1,400,000.00
28.43 CFS, 210 FT Head D-8140 1]|Ls $950,000.00 $950,000.00)
| 17.42 CFS, 400 FT Head D-8140 1]Ls $920,000.00 $920,000.00)
17.42 CFS, 109 FT Head D-8140 1]|Ls  $480,000.00 $480,000.00)
1.38 CFS, 400 FT Head | pe14o 1jLs | $180,000.00 $180,000.00)
1.38 CFS, 293 FT Head D-8141 1[Ls $160,000.00 $160,000.00
e Air Chamber, Tank, Steel, Spherical, 20 FT Dia., | D-8420 N
19 required, Total Weight 1,159,000 [LBS $4.50 $5,215,500.00
Excavation, Rock (assuming 60%) D-8140 | 1,975,200 [CY $10.00 $19,752,000.00|
Excavation D-8140 | 1,316,800 [CY $4.00 $5,267,200.00
Backfill _ D-8140 | 2,112,000 [cY $4.50 $9,504,000.00
Embedment to 0.D.+3", commercial D-8140 | 937,000 [CY $30.00 $28,110,000.00]
- Subtotal this Sheet swz;m.?un.ou!
QUANTITIES PRICES
BY CHECKED BY w CHECKED
Art Streifel Dan Mar m/ ?/ji/m
DATE PREPARED PEER REVIEW DATE PREPARED PEER R y
Juty 18, 2006] o]~/ B-v6 & 7/’3/?6
<



North Central Arizona Water Supply Study—Report of Findings

BUREAU OF RECLAVATION ESTIMATE WORKSHEET SHEET_2_OF _2 _
FEATURE: PROJECT:
Alternative 2: Hopi/Navajo/Flagstalf - Lake Powell Pipeline North Central Arizona Water Supply Study
plus Bitter Springs Spur
REGION Lc |PRICE LEVEL:  Janos &
Appraisal Level Estimate FILE:
HADB1 7OEST 006 JWZ Central AZ Water
Supply\New Est{NCAWSS Round 3 - Total Est.xis]All 2
s2 | &
20 s DESCRIPTION CODE GUANTITY uNIT UNIT PRICE AMOUNT
o § §
The estimates for the nine options are strictly comparative in nature, and represent costs only as an order of magnitude. They
should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
option before an actual appraisal level cost estimate could be represented.
Furnishing and | lling the following di |
of steel pipe (all 500 ft, head class):
428, .3125° Thick, 146 Ib/ft D-8140 356,347 |Lin Ft $291.00 $103,696,977.00
36, .25" Thick, 100 Ib/ft D-8140 _369,233 Lin Ft $202.00 57{,595,166,00
| 24", .1466" Thick, 40 Ib/ft D-8140 57,341 |Lin Ft $87.00 $4,988,667.00
8", .1345" Thick, 11.89 Ib/ft D-8140 39,600 |Lin Ft 535.0(? $1,386,000.00
6", .1345" Thick, 9.01 Ib/ft D-8140 96,730 |Lin Ft $28.00 $2.703'44{_}:g£
| _ _ 919,301
Storage Tanks, Steel ) D-8140 -
Cop 100 ft Dia. X 25 ft High 1|Ls $700,000.00 $700,000.00
. Bodaway Gap, 200 ft Dif_l. X 20 ft High 1|LS $2,200,000.00 $2,200,000.00)
Tuba City/Moenkopi, 500 ft Dia. X 25 ft High 1|LS $13,000,000.00 $13,000,000.00]
Cameron, 200 ft Dia. X 20 ft High 1|LS $2,200,000.00 $2,200,000.00
Pressure Reducing Station -
In-line PRV, 30 Inch Diameter D-8140 4 LS $80,000.00 $320,000.00
Designing, furnishing and erecting 4 |Each $60,000.00 $240,000.00)
One steel tank - i i
height: 10 feet; Diameter: 20 fe_ei i
1= Power lines D-8140 174 |Miles $200,000.00]  $34,800,000.00)
~|scADAControl ystems (3% of Constr. costs) | D-8140 1Ls $10,300,000.00 | $10,300,000.00
[ Corrosion Monitoring (1% of Constr. costs) D-8140 1[Ls $3,540,000.00 $3,540,000.00
Subtotal fh‘ls Sheet $254,675,250.00]
Subtotal all Sheets $357,118,950.00)
] Mobilization @ 5% ) $18,000,000.00
Subtotal w/ Mobilization $375,118,950.00
Unlisted Items @ 15% 554_.331,050,00
| Allowance for Procurement Strategies @ 0%
Contract Cost B $430,000,000.00
Contingencies @ 25% $110.000‘UQ9E
Field Cost $540,000,000.00,
NOTE: Non-contract costs are to be providéd by others. This estimate does not include non-‘c;:nlract costs at this time.
UANTITIE PRICES
BY HECKED BY Sc CHECKED
Art Streitel r Dan Mar ﬂm/ ?/ fa/ﬂﬁ
DATE PREPARED PEER REVIEW DATE P ED PEER REVIEW
Julyia.zmnl W{IB"’ § Q %’5/96
</
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Appendix B—Cost Estimating Worksheets

BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET_1_OF _1_
FEATURE: PROJECT:
North Central Arizona Water Supply Study
Alternative 2
Williams - R Aquifer |REGION LC |PRICE LEVEL: yan 06
Appraisal Level Estimate FILE:
HADB170EST 2006 JWZ Ceniral AZ Waler
Supply\New Esf{NCAWSS Round 3 - Tolal Estadsjan 2-R Aquifer
L2 z
g g = DESCRIPTION CODE QUANTITY unIT UNIT PRICE AMOUNT
o <
o

should not be taken to represent actual construction

yption before an actual appraisal level cost estimate

The estimates for the nine options are strictly comparative in nature, and represent costs only as an order
costs in any manner whatsoever. Refinements would be required for each

could be represented.

of magnitude. They

Well Field Gathering System D-8140 B
10* PVC Pipe, DR25 C900 5,280 |Lin Ft $19.00 $100,320.00
8" PVC Pipe, DR25 C900 10,560 |Lin Ft $14.00 §1 47,840.00
6" PV(_J Pipe, DR25 C200 10,560 |Lin Ft $12.00 $126,720.00|
4" PVC Pipe, DR25 C900 ) 31,680 |Lin Ft s:s,no $253,440.00
Storage Tank, Steel, 200 ft Dia. X 28 ft High 1|Ls $2,200,000.00 $2,200,000.00
(863,136 #°, 200 ft Dial.x28 ft High)

Wells with Pumps ] i

12" Wells - 4000ft deep (Use $5,000,000. per wel)

150 hp Submersible pumps, 250 gpm | D140 | 6 |Ea $5,000,000.00 $30,000,000.00
|Excavation,Rock (assuming 60%) D-8140 | 25,200 [CY $10.00 $252,000.00
]Excava@ion D-8140 ) 16,800 |CY $4.00 $6_?1200.00
|Backfin ) D-8140 38,000 |CY $4.50 . $171 .000.9(_)
|Embedment to ©.D.+3", assume commercial D-8140 3,000 |CY £30.00 $90,000.00
|Power lines D-8140 6 |Miles $206.000,00 $1,200,000.00]

SCADA/Control Systems D-8140 |

(3% of construction cost) 1|LS $1 ,040,000.00 $1,040,000.00]

Subtotal all Sheets i $35,648,520.00)

i Mobilization @ 5% $1,800,000.00

Subtotal_ w/ Mobilization ) $37,448,520.00

L Unlisted Items @ 15% $5,551,480.00
Allowance for Procurement Strategies @ 0%

Contract Cost $43,000,000.00

) Contingencies @ 25% B $11,000,000.00|

Field Cost $54,000,000.00|

NOTE: Non-contract costs are to be provided by oth

ers. This estimate does not include non-contract costs at this time,

QUANTITIES PRICES
By CHECKED By [cHeckeD
Ant Streifel ml.Mf/ fre so/ ?Ag/ g
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW
01-/8-26 @ Z/8/2¢
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North Central Arizona Water Supply Study—Report of Findings

BUREALI OF RECLAMATION ESTI MATE won KSHEET SHEET_1_OF _2
FEATURE: Alternative 2 PROJECT:
Grand Canyon/Tusayan -Phantom Ranch Infiltration North Central Arizona Water Supply Project
Gallery
Grand Canyon Pipeline Project REGION Lc |PRICE LEVEL: Jan 06 8
Bright Angel Creek Infiltration Gallery FILE:
HAD&ITOES' JWZ Esti Central AZ Water
Appraisal Level Estimate Supply\hiew EsNNCAWSS Round 3 - Total Est ds|GC-TUSAYAN (2}
[ E s
3 g ;—: DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
g | ¥
) 1 |Excavation, Pipeline D-8140 1858 cv $190.00 $353,020.00)
A 100% rock, trail 5 ft wide(cover=3 It over pipe) .
| 2 |Backfill, Pipeline D-8140 1.752] cy $130.00 $227,760.00}
3 |Backfill, Select, Pipeline D-8140 9% cY $880.00 $84,480.00
[ 4 |Excavation, Power Cable D-8140 574 oy $640.00 $367,360.00
5 |Backiill, Select, Power Cable D-8140 546 CY $1,000.00 $546,000.00
[ & |Pipe, Steel I -
| 12B100, 1=0.1345, 17.64 Ib/ft _ 15000  FT $100.00 $150,000.00
4B200, t=.1345, 6.14 Ib/it 40000 FT $35.00 $140,000.00)
7  |Power Cable - medium voltage 5 Kv line ) | pe14a0 15,5000 FT $30.00 $465,000.00
Installed in pipe trench and along ex'r_sting pipeline
B Trench depth = 2 ft. & width = 6", backfill with select backfill )
"8 |Pumping Plant D-8140 1| s |s180000000 $1,800,000.00
Concrete = 100 CY
Excavation = 1,130 CY
| Backfill, Compacted = 785 CY L
2 pumps: Q=3.36 cls, H=4938 ft )
N 9 |infiration Gallery D-8140 1| s | s700000.00 $700,000.00)
36D25 concrete pipe = 85 fi.
Concrete = 10 CY i
. Uniformly graded gravel = 90 CY
Excavation = 290 CY
Backfill, Compacted = 50 CY
Riprap = 165 CY
[ | 10 |conventional Treatment Plant at South Rim D-8140 1| ts [ss00000000 $5,000,000.00
11 |Treatment Plant, Package @ Phantom Ranch D-B140 1 LS $50,000.00 ) $50,000.00
Q = 14,000 gal/day
B 12_|Tank, Storage, Concrete D-8140 1| s | $130,000.00 $130,000.00
(65,000 gal., 23' high, 22" dia.)
Subtotal this Sheet $10,013,620.00|
QUANTITIES PRICES
BY CHECKED By B CHECKED s 2%/
D.L. Maag ‘Ar r_?/ m/ %6
DATE PREPARED PEER REVIEW DATE PREPARED PEER RENIEW ;
57~/ -0 L e
=
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Appendix B—Cost Estimating Worksheets

BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET_2 OF _2_
FEATURE: Alternative 2 PROJECT:
Grand Canyon/Tusayan -Phantom Ranch Infiltration North Central Arizona Water Supply Project
Gallery
Grand Canyon Pipeline Project REGION Lc |PRICE LEVEL Jan 06
Bright Angel Creek Infiltration Gallery FILE:
HADB1TOEST JWZ Cenlral AZ Waler
Appraisal Level Esti) Supply\New Est[NCAWSS Round 3 - Total Est xis]GC-TUSAYAN (2)
cE | B
E g = DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
] £
B 13 |SCADA/Control Systems | pe140 1| s |$360,00000 $360,000.00f
(3% of construction cost)
14 |Power lines D-8140 1 m $200,000.00 $1,400,000.00}
15 |Corrosion Monitoring D-B140 1 LS $140,000.00 $140,000.00
(1% of construction cost) .
Grand Canyon to Tusayan _
16 |Forebay Tank, 10 FT Dia. X 20 FT High, Concrete, D-8140 »
1 requirad 1 |Each = $60,000.00 $60,000.00
| Total Concrete B |CY Included in Item Above
Total Steel, Reinforcement 3,500 | LB Included in ltem Above
17 Pumpir]g plants:
) . 1.17 CFS, 284 FT Head D-8140 1|LsS 5150.000.00_ | $150,000.00
i 18 |Air Chamber, Tank, Steel, Spherical, 20 FT Dia,, 10 | D-8420 B ==
1 r_equlr'ad. Tota! Waeight : 61,000 |LBS $4.50 SZ?dé(_)Pﬂ
19 ngr_mvalion.ﬂock (assuming 60%) E_)—S140 25,800 |CY $10.00 5258'000.00
20 |Excavation D-8140 17,200 | CY $4.00 | $68,800.00
21 |Backfill ) D-8140 39,000 |CY $4.50 $175,500.00
B 22 |Embedment to 0.D.+3", native material D-8140 4,000 |CY L $30.00 $120,000.00,
Furnishing qn-d Installing the following dia_metéf;'._ ) -
e of steel pipe (all 500 ft. head class): B |
23 6", .1345" Thick, 9.01 Ib/it D-8140 34400 FT $28.00 $963,200.00,
] Sublotal This Sheet T $3,970,000.00
Subtotal all Sheets o $13,983,620.00
] Mobilization @ 35% (Helicopter Influenced) $4,900,000.00|
Subtotal w/ Mobilization $18,883,620.00]
Unlisted ltems @ 15% $3,116,380.00]
=~ Allowance for Procurement Strategies @ 0% o
__|Contract Cost i, $22,000,000.00|
. Contingencies @ 25% $5,000,000.00]
Field Cost $27,000,000.00|
NOTE: Non-contract costs are to be provided by others. This estimate does not include non-contract costs at this time.
QUANTITIES PRICE
BY CHECKED By B [y CHECKED
D.L. Maag ﬁW '?ﬁg / o6
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW ;
07-/8-9 6 s
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North Central Arizona Water Supply Study—Report of Findings

BUREAU OF RECLAMATION ESTIMATE WORKSHEET SHEET_1_OF _2 _
FEATURE: PROJECT:
Alternative 3: Navajo/Hopi/Flagstaff/Williams/ North Central Arizona Water Supply Study
Grand Canyon/Tusayan - Lake Powell Pipeline
plus Bitter Spings Spur |REGION Lc IF'FIICE LEVEL: Jan 06
Appraisal Level Estimate FILE:
HADB17OEST chshy 2006 JWZ Esti N Cantral AZ Water
SupphANew Est\{NCAWSS Round 3 - Total Est sl 3-1 Ea
= g E
5 3 = DESCRIPTION CODE QUANTITY uNIT UNIT PRICE AMOUNT
2 &
The estimates for the nine options are strictly comparative in nature, and represent costs only as an order of magnitude. They
—|should not be taken to represent actual construction costs in any manner whatsoever. Refinements would be required for each
option before an actual appraisal level cost te could be repr ted.
Intakes (8 of these required) D-8140
330 foot inclined bore 8 |Each $595,000.00 $4,760,000.00
30-inch bore hole with 18-inch casings and 2,640 |Lin Ft Included in ltem Above
12 inch carrier pipes 2,640 |LinFt |Included in Item Above
Submersible Pump/Motor, 3600 gpm, 300 ft lift 8 |LS Indluded in item Above
Forebay Tank, 10 FT Dia. X 20 FT High, Concrete, | D-8140
31 required 31 |Each ~ $60,000.00 $1,860,000.00
i  Total Concrete 248 [CY Included in Item Above
i ~ Total Steel, Reinforcement 108,500 |LB ' Included in Item Above
Pumping plants: D-8140 _
57.63 CFS, 400 FT Head 5 |Each 52.700;000.00 $13.500,000,09
5?.6:34 CFS, 446 FT Head 1|LsS $2._900.DEIO.UO $2,900,000.00
1 ~ 31.76 CFS, 400 FT Head 8 LS [$1,550,000.00 $12,400,000.00)
I 31.76 CFS, 206 FT Head i 1]Ls | $1,050,000.00 $1,050,000.00
B 3.33 CFS, 418 FT Head 1]|LS $280,000.00 $280,000.00
3.33 CFS, 258 FT Head s $220,000.00 $220,000.00
[ 1,36 CFS, 400 FT Head 1|ts $170,000.00 $170,000.00
e 1.36 CFS, 239 FT Head 1[L8 $150,000.00 $150,000.00
3.36 CFS, 400 FI' Head 9 |Ls $270,000.00 5&4&!0,000.00
3.36 CFS, 224 FT Head 1|LS $210,000.00 $210,000.00
3.36 CFS, 15I3 FT Head 1|LS $190,000.00 $190,000.00
17.42 CFS, 410 FT Head 1|LS $960,000.00 $960,000.00
= i
Air Chamber, Tank, Steel, Spherical, 20 FT Dia., 18 | D-8420
31 required, Total Weight 1,891,000 [LBS $4.50 $8,509,500.00
Excavation, Rock ( ing 60%:) D-8140 2,604,000 [CY $10.00 $26,040,000.m.)
Excavation D-8140 | 1,736,000 [CY $4.00 $6,944,000.00)
Backfill D-8140 2,883,000 |CY $4.50 512.973‘5-[)0‘00
i Embedment to 0.D.+3", assumed commercial D-8140 | 1,157,000 [CY $30.00 $34,710,000.00
i Subtotal this Shee'l $130,257,000.00]
BY IcHECKED BY CHECKED
- i Bov Yis/x
DATE PREPARED PEER REVIEW DATE PREPARED PEER Rl W
| July 18, 2008] d"?-;‘?"ﬂg é 7//‘5/56
g
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Appendix

BUREAL OF RECLAMATION

B—Cost Estimating Worksheets

ESTIMATE WORKSHEET

FEATURE:

Alternative 3: Navajo/Hopi/Flagstaff/Williams/
Grand Canyon/Tusayan - Lake Powell Pipeline

SHEET_2__OF _2__

PROJECT:

North Central Arizona Water Supply Study

should not be taken to represent actual construction costs in any
option before an actual appraisal level cost estimate could be represented.

plus Bitter Spings Spur REGION LC |PRICE LEVEL: Jan 06
Appraisal Level Estimate FILE:
H\D81TOEST\SP 2006 JWZ Cantral AZ Water
Supphy\New EstNCAWSS Round 3 - Total Est.xis]Al 3-1 Ea
= =
w
3 é 'i DESCRIPTION CODE QUANTITY UNIT UNIT PRICE AMOUNT
< &
The estimates for the nine options are striclly comp in nature, and represent costs only as an order of magnitude. They

manner whatsoever. Refinements would be required for each

Furnishing and Installing the following diameters

of steel pipe (all 500 tt. head class):

48, .3125" Thick, 166 Ib/ft D-8140 | 366,347 Ft $322.00 | $114,743,734.00
36", 25" Thick, 100 Ib/ft D-8140 | 369,283 |Ft $202.00 | $74,595,166.00
¥ 24", 1466" Thick, 40 Ib/ft D-8140 57,341 |Ft $87.00 $4,988,667.00
12", 134" Thick, 17.64 Ibfft D-8141 | 472,666 |Ft $44.00 | $20,797,304.00
8", 1345" Thick, 11.89 Ib/f D-8142 | 39,600 |Ft $35.00 $1,386,000.00
"6",.1345" Thick, 9.01 b/t D8143 | 123764 [Ft $28.00 $3,465,392.00
Storage Tanks, Steel ' D-8140 _ -
Coppermine, 100 ft Dia. X 20 ft High 1]Ls $700,000.00 $700,000.00
[ Bodaway Gap, 200 ft Dia. X 20 ft High 1|cs $2,200,00000 | $2,200,000.00
Tuba City/Moenkopi, 500 ft Dia. X 25 ft High 1]s [$13,000,00000 | $13,000,000.00]
—— " Cameron, 200 ft Dia. X 20 ft High 1]s $2,200,000.00 $2,200,000.00
Pressure Redﬁé'smtion T __
In-line PRV, 36 Inch Diamet D-8140 4 |Each $100,000.00 $400,000.00
Designing, furnishing and erecting 4 [Each  $60,000.00 $240,000.00

i One steel tank -
B — height: 10 feet ; diameter. 20 E{_ -
[ | [Powertines - D-8140 269 |Miles $200,000.00 | $53,800,000.00
— SCADA/Control Systems (3% of Constr. Costs) | D-8140 1|ts $4,460,000.00 $4,460,000.00
- Corrosion Monitoring (1% of Constr. Costs) D-8140 1|Ls $1,530,000.00 $1,530,000.00
B _ Sublotal this Sheet ' $298,506,263.00
Subtotal all Sheets $428,763,263.00
Mobilization @ 5% $21,000,000.00
Subtotal w/ Mobilization $449,763,263.00
' $70,236,737.00

Unlisted ltems @ 15%

Allowance for Procurement Strategies @ 0%

) Contract Cost $520,000,000.00|
Contingencies @ 25% $130,000,000.00
Field Cost $650,000,000.00

NOTE: Non-con-lract costs are to be provided by others. This estimate does not include non-contract costs- at this time.

| [

pTcES——

QUANTITIES
By CHECKED BY Fva CHECKED
I Art Streifel Dan Mar ﬁW ‘?/Ig/%
DATE PREPARED PEER REVIEW DATE PREPARED PEER REVIEW
| Julvl&.ml J-I"{ 6‘ q-c & '7//3 &6
&
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