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APPENDIX E 
 

Engineerôs Opinion of Probable Cost 
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1
Prepatory Submittals 

& Permits

2 Site Mobilization

3
Portal Access 

Improvements

4 Tunnel Safety & Access

5
Material Handling 

System

6
Demo Exs Piping & 

Bulkheads 1/2

7
Rebuild Piping & 

Bulkheads 1/2

8
Commission 

Rehabilitated Tunnel

9
Site Restoration & 

Demobilization

Estimated Time in Months

Task Name
Task 

ID

Ha'ikū Tunnel 
Alternative 3 Estimated Project Schedule



Engineer's Opinion of Probable Cost: Alternative 3

Activity Cost Summary
Item #

1 Permitting & Submittals
2 Site Mobilization
3 Portal Access Improvements
4 Tunnel Safety & Access
5 Material Handling System Installation
6 Demolish Existing Piping & Bulkheads #1 & #2
7 Rebuild Piping & Bulkheads #1 & #2
8 Commission Rehabilitated Tunnel
9 Site Restoration & Demobilization

10 Reserved
11 Reserved
12 Reserved

Activity Subtotal 

Indirect Costs
Item Indirect Total

Unallocated Indirects
Field Overhead (Indirect costs)
Home Office Overhead (3% of direct costs)
Bonding & Insurance (2% of direct costs)

Indirect Subtotal

Total Contractor Cost
Activity Cost + Indirect Costs Total Contractor Cost

Profit
Profit (30%)
Total Cost with Profit

Engineer's Opinion of Probable Cost Range
High End of High Range (+50%)
Low End of Low Range (-30%)

$1,402,500

$197,000

Estimate Summary

Ha'ikū Tunnel 

$5,593,616

Schedule Activity Activity Total
$95,000

$577,000
$405,500

$239,000

$430,000

$1,678,085
$7,271,700

$10,907,550
$5,090,190

$0
$1,106,441
$128,205
$85,470

$1,320,116

$4,273,500

$0
$0
$0

$352,500
$575,000



Engineer's Opinion of Probable Cost: Alternative 3

Ha'ikū Tunnel 

Item # 1 Permitting & Submittals

Quantity Activity Sub Item
1 LS Permitting Fees
1 LS Outside Engineering 
1 LS Industrial Hygenist Planning

Item Subtotal

Item # 2 Site Mobilization

Quantity Activity Sub Item Sub Item Cost
8 Crew Labor Weeks $214,000
8 Crew Tools & Supplies $64,000
4 Industrial Hygenist On-site Weeks $16,000
4 Support Equipment $8,000
1 Fencing/Barricades/Signage $25,000
1 Decontamination Facility (Furnish) $100,000
1 Ventilation Equipment (Furnish) $150,000

Item Subtotal $577,000

Item # 3 Portal Access Improvements

Quantity
6 Crew Labor Weeks
6 Crew Tools & Supplies
6 Support Equipment

2500 Gravel (CY)
20000 Lumber (BF)

Item Subtotal

Activity Cost Items

Activity Sub Item Sub Item Cost
$160,500
$48,000
$12,000

$405,500

$125,000
$60,000

Sub Item Cost
$25,000
$50,000
$20,000
$95,000



Engineer's Opinion of Probable Cost: Alternative 3

Ha'ikū Tunnel 

Item # 4 Tunnel Safety & Access

Quantity
8 Crew Labor Weeks
8 Crew Tools & Supplies
4 Industrial Hygenist On-site Weeks
8 Support Equipment

120 Rock Bolts (ea.)
Item Subtotal

Item # 5 Material Handling System Installation

Quantity
6 Crew Labor Weeks
6 Crew Tools & Supplies
3 Industrial Hygenist On-site Weeks
6 Support Equipment

1 LS Tunnel Access System - Materials
Item Subtotal

Item # 6 Demolish Existing Piping & Bulkheads #1 & #2

Quantity
12 Crew Labor Weeks
12 Crew Tools & Supplies
6 Industrial Hygenist On-site Weeks

12 Demolition & Support Equipment
1 LS Haul off & dispose/recycle waste materials

Item Subtotal

$16,000
$16,000

$120,000

Sub Item Cost
$214,000
$64,000

$352,500

Activity Sub Item

Activity Sub Item

Activity Sub Item
$160,500
$48,000
$12,000
$12,000

$120,000

$24,000

$575,000

$84,000
$50,000

Sub Item Cost
$321,000
$96,000

$430,000

Sub Item Cost



Engineer's Opinion of Probable Cost: Alternative 3

Ha'ikū Tunnel 

Item # 7 Rebuild Piping & Bulkheads #1 & #2

Quantity
16 Crew Labor Weeks
16 Crew Tools & Supplies
8 Industrial Hygenist On-site Weeks

16 Support Equipment
40 CY Concrete

10000 LB Reinforcing Steel
2 Bulkhead Grouting

2500 Lumber (BF)
1800 LF 12in Ductile Iron Pipe

1 DIP Valves, Fittings, Controls
1 Tunnel Instrumentation & Controls

Item Subtotal

Item # 8 Commission Rehabilitated Tunnel

Quantity
4 Crew Labor Weeks
2 Crew Tools & Supplies
2 Industrial Hygenist On-site Weeks
4 Support Equipment
1 Commissioning Chemicals & Supplies

Item Subtotal

Item # 9 Site Restoration & Demobilization

Quantity
4 Crew Labor Weeks
4 Crew Tools & Supplies
0 Industrial Hygenist On-site Weeks
4 Support Equipment

1 LS Haul off & dispose/recycle waste materials
Item Subtotal

Activity Sub Item

$32,000
$32,000
$40,000
$20,000
$40,000

$8,000

$1,402,500

$7,500
$225,000
$200,000
$250,000

Sub Item Cost

Activity Sub Item

Activity Sub Item

Sub Item Cost

$16,000

$100,000

Sub Item Cost

$107,000

$8,000

$197,000

$428,000
$128,000

$0
$8,000

$50,000

$239,000

$107,000
$32,000



Engineer's Opinion of Probable Cost: Alternative 3

Ha'ikū Tunnel 

Item # Indirect Indirect Costs

Quantity
21 Project Manager (MO)
21 Field Engineer (MO)
18 Field Office (MO)
42 Pickup Truck - operated (MO)
18 Ventilation Equipment O & M (MO)

Item Subtotal

Activity Sub Item

$1,106,441
$180,000

Sub Item Cost
$454,965
$318,476
$90,000
$63,000



Activity Cost Summary
Item #

1 Permitting & Submittals
2 Site Mobilization  
3 Portal Access Improvements
4 Tunnel Safety & Access
5 Material Handling System Installation
6 Demolish Existing Piping & Bulkheads No. 1, 2, and 3
7 Build Piping & Bulkheads No. 1, 2, 3, 4
8 Commission Rehabilitated Tunnel
9 Site Restoration & Demobilization

10 Reserved
11 Reserved
12 Reserved

Activity Subtotal 

Indirect Costs
Item Indirect Total

Unallocated Indirects
Field Overhead (Indirect costs)
Home Office Overhead (3% of direct costs)
Bonding & Insurance (2% of direct costs)

Indirect Subtotal

Total Contractor Cost
Activity Cost + Indirect Costs Total Contractor Cost

Profit
Profit (30%)
Total Cost with Profit

Engineer's Opinion of Probable Cost Range
High End of High Range (+50%)
Low End of Low Range (-30%)

$430,000

$1,997,218
$8,654,613

$12,981,919
$6,058,229

$0
$1,255,932
$154,328
$102,885

$1,513,145

$5,144,250

$0
$0
$0

$352,500
$945,000

$1,903,250

$197,000

Estimate Summary
Engineer's Opinion of Probable Cost: Alternative 2
Ha'ikū Tunnel 

$6,657,395

Schedule Activity Activity Total
$95,000

$577,000
$405,500

$239,000



Engineer's Opinion of Probable Cost: Alternative 2
Ha'ikū Tunnel 

Item # 1 Permitting & Submittals

Quantity Activity Sub Item
1 LS Permitting Fees
1 LS Outside Engineering 
1 LS Industrial Hygenist Planning

Item Subtotal

Item # 2 Site Mobilization

Quantity Activity Sub Item Sub Item Cost
8 Crew Labor Weeks $214,000
8 Crew Tools & Supplies $64,000
4 Industrial Hygenist On-site Weeks $16,000
4 Support Equipment $8,000
1 Fencing/Barricades/Signage $25,000
1 Decontamination Facility (Furnish) $100,000
1 Ventilation Equipment (Furnish) $150,000

Item Subtotal $577,000

Item # 3 Portal Access Improvements

Quantity
6 Crew Labor Weeks
6 Crew Tools & Supplies
6 Support Equipment

2500 Gravel (CY)
20000 Lumber (BF)

Item Subtotal

Sub Item Cost
$25,000
$50,000
$20,000
$95,000

$405,500

$125,000
$60,000

Activity Cost Items

Activity Sub Item Sub Item Cost
$160,500
$48,000
$12,000



Engineer's Opinion of Probable Cost: Alternative 2
Ha'ikū Tunnel 

Item # 4 Tunnel Safety & Access

Quantity
8 Crew Labor Weeks
8 Crew Tools & Supplies
4 Industrial Hygenist On-site Weeks
8 Support Equipment

120 Rock Bolts (ea.)
Item Subtotal

Item # 5 Material Handling System Installation

Quantity
6 Crew Labor Weeks
6 Crew Tools & Supplies
3 Industrial Hygenist On-site Weeks
6 Support Equipment

1 LS Tunnel Access System - Materials
Item Subtotal

Item # 6 Demolish Existing Piping & Bulkheads No. 1, 2, and 3

Quantity
20 Crew Labor Weeks
20 Crew Tools & Supplies
10 Industrial Hygenist On-site Weeks
20 Demolition & Support Equipment

1 LS Haul off & dispose/recycle waste materials
Item Subtotal

Sub Item Cost
$535,000
$160,000

$430,000

Sub Item Cost

$945,000

$16,000
$16,000

$120,000

Sub Item Cost
$214,000
$64,000

$352,500

$160,500
$48,000
$12,000
$12,000

$120,000

$40,000
$140,000

Activity Sub Item

Activity Sub Item

Activity Sub Item

$70,000



Engineer's Opinion of Probable Cost: Alternative 2
Ha'ikū Tunnel 

Item # 7 Build Piping & Bulkheads No. 1, 2, 3, 4

Quantity
27 Crew Labor Weeks
27 Crew Tools & Supplies
14 Industrial Hygenist On-site Weeks
27 Support Equipment
65 CY Concrete

15000 LB Reinforcing Steel
4 Bulkhead Grouting

3750 Lumber (BF)
1950 LF 12in Ductile Iron Pipe

1 DIP Valves, Fittings, Controls
1 Tunnel Instrumentation & Controls

Item Subtotal

Item # 8 Commission Rehabilitated Tunnel

Quantity
4 Crew Labor Weeks
2 Crew Tools & Supplies
2 Industrial Hygenist On-site Weeks
4 Support Equipment
1 Commissioning Chemicals & Supplies

Item Subtotal

Item # 9 Site Restoration & Demobilization

Quantity
4 Crew Labor Weeks
4 Crew Tools & Supplies
0 Industrial Hygenist On-site Weeks
4 Support Equipment

1 LS Haul off & dispose/recycle waste materials
Item Subtotal $197,000

$722,250
$216,000

$0
$8,000

$50,000

$239,000

$107,000
$32,000

Activity Sub Item

Activity Sub Item

Sub Item Cost

$16,000

$100,000

Sub Item Cost

$107,000

$8,000
$8,000

$1,903,250

$11,250
$243,750
$215,000
$250,000

Activity Sub Item

$56,000
$54,000
$65,000
$30,000
$40,000

Sub Item Cost



Engineer's Opinion of Probable Cost: Alternative 2
Ha'ikū Tunnel 

Item # Indirect Indirect Costs

Quantity
24 Project Manager (MO)
24 Field Engineer (MO)
20 Field Office (MO)
48 Pickup Truck - operated (MO)
20 Ventilation Equipment O & M (MO)

Item Subtotal

Sub Item Cost
$519,960
$363,972
$100,000
$72,000

$1,255,932
$200,000

Activity Sub Item



Activity Cost Summary
Item #

1 Permitting & Submittals
2 Site Mobilization
3 Portal Access Improvements
4 Tunnel Safety & Access
5 Excavation of Tunnel No. 2
6 Install & grout carrier piping
7 Commission New Tunnel
8 Decommission Existing Haiku Tunnel
9 Site Restoration & Demobilization

10
11
12

Activity Subtotal 

Indirect Costs
Item Indirect Total

Unallocated Indirects
Field Overhead (Indirect costs)
Home Office Overhead (3% of direct costs)
Bonding & Insurance (2% of direct costs)

Indirect Subtotal

Total Contractor Cost
Activity Cost + Indirect Costs Total Contractor Cost

Profit
Profit (30%)
Total Cost with Profit

Engineer's Opinion of Probable Cost Range
High End of High Range (+100%)
Low End of Low Range (-50%)

$400,000

$250,000

Estimate Summary
Engineer's Opinion of Probable Cost: Alternative 4
Ha'ikū Tunnel 

$19,970,148

Schedule Activity Activity Total
$150,000
$750,000
$125,000

$500,000

$750,000

$5,991,044
$25,961,192

$51,922,385
$12,980,596

$0
$1,883,898
$516,750
$344,500

$2,745,148

$17,225,000

$0
$0
$0

$11,000,000
$3,300,000
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APPENDIX F 
 

“HAIKU TUNNEL STUDY” BY S.P. BOWLES 
BOARD OF WATER SUPPLY  

1969 
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APPENDIX G 

 
COMMISSION ON WATER RESOURCE MANAGEMENT 

NOTICE OF COMMISSION ACTION 
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