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U-TUBE COSTS 
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Table A-1. Summary of U-Tube Power Costs. 
U-Tube 

Alternative 
Power 
(hp) 

Power 
(kW) 

Power Usage 
(kW-hr) 

Annual Power 
Cost 
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SPEECE CONE COSTS 
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Table A-2. Summary of Speece Cone Power Costs. 
Speece Cone 

Alternative 
Power 
(hp) 

Power 
(kW) 

Power Usage 
(kW-hr) 

Annual Power 
Cost 
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BUBBLE PLUME 
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Table A-3. Summary of Bubble Plume Power Costs. 
Speece Cone 

Alternative 
Power 
(hp) 

Power 
(kW) 

Power Usage 
(kW-hr) 

Annual Power 
Cost 
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Table A-4. San Joaquin River Aeration Engineering Feasibility Study - Cost Summary. 

Type Alternative 
Total Capital 

Costs 

Present 
Value 

Recurring 
Expenses 

Annual O&M 
Costs 

Combined 
Annual 

Project Costs 

Annual Cost 
Oxygen  

(per Unit) 
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U-TUBE ALTERNATIVE A -  TWO 2' OUTER DIAMETER 
(1' OUTER RADIUS) U-TUBES X 150 FT HEIGHT

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CALIFORNIA BAY DELTA AUTHORITY
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUL 6, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Cut/Fill CY 5$                   725 3,625$                
2 Removable Bollards EA 300$               6 1,800$                
3 Fencing LS 6,500$            1 6,500$                
4 6" AB CY 36$                 50 1,800$                
5 3" AC SF 5$                   1600 8,000$                

6 O2 Tank Slab CY 500$               18 9,000$                
7 Building Slab CY 500$               10 5,000$                
8 Wet Well LS 6,500$            1 6,500$                

9 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$            
10

10 Coatings LS 20,000$          1 20,000$              
Division 11 - Equipment

11 Vertical Turbine Pumps and Appurtenances EA 26,800$          2 53,600$              
12 Drill & Prep 2' Diameter U-Tube Shaft FT 340$               300 102,000$            
13 U-Tube Casing Material (Assume Welded Steel, 1") LB 1$                   73,800 73,800$              
14 Install U-Tube Casing FT 50$                 300 15,000$              
15 Install Bottom Plug (concrete and mortar) CY 500$               6 3,000$                
16 Pump Water from Shaft and Prepare Casing LS 12,000$          2 24,000$              
17 Bubble Collector and Appurtenances EA 8,000$            2 16,000$              
18 Oxygen Diffuser EA 1,000$            2 2,000$                
19 Fish Screen (Barrel) EA 240,000$        1 240,000$            

Division 13 - Special Construction
20 Pressure Gages/Transmitters EA 1,500$            4 6,000$                
21 Flow Meter (10" Mag) EA 13,500$          2 27,000$              

Division 15 - Mechanical
22 O2 Supply Line Piping and Appurtenances LF 12$                200 2,400$                
23 O2 Control Valve and Equipment EA 3,000$           2 6,000$                
24 10" Pump Control Valve EA 9,000$            2 18,000$              
25 Isolation Valves EA 3,000$            3 9,000$                
26 16" Ductile Iron Pipe (Header) $/Dia-In 16 LF 144$               20 2,880$                
27 10" Ductile Iron Pipe (Supply) $/Dia-In 10 LF 90$                 20 1,800$                
28 16" Ductile Iron Pipe (Exhaust) $/Dia-In 16 LF 144$               40 5,760$                
29 16" Flexible Piping $/Dia-In 16 LF 144$               60 8,640$                
30 Inner Piping System (8 Inch) $/Dia-In 8 LF 72$                 300 21,600$              
31 HDPE Diffuser Pipe (Assume 24" Dia) $/Dia-In 24 LF 18$                 800 14,400$              
32 Pressure Regulating Station EA 8,000$            4 32,000$              
33 Diffuser Supports EA 150$               80 12,000$              
34 Lateral Installation LF 94$                 800 75,200$              

Division 16 - Electrical and Instrumentation
35 Supply LS 50,000$          1 50,000$              
36 Control Systems and Instrumentation LS 40,000$          1 40,000$              
37 Control Wiring LS 7,500$            1 7,500                  

Rounded Subtotal* 1,032,000$         

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,032,000$     25,800$              
Mobilization/Demobilization LS 22,500$          1 22,500$              

Rounded Subtotal* 49,000$              

Total Construction Costs 1,081,000$         
Contingencies 35% 378,350$            

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 1,460,000$         

Other Project Costs
Engineering/SDC 10.0% 146,000$            
Permitting 7.0% 102,200$            
Construction Services/Inspections 10.0% 146,000$            

Rounded Subtotal* 395,000$            
TOTAL ESTIMATED CAPITAL COSTS 1,855,000$         

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor 10 yrs 5,000$                
Impeller 10 yrs 5,000$                
Diffuser Lateral 10 yrs 101,600$            
Oxygen Diffuser 5 yrs 6,000$                

Total Recurring Capital Expenses Rounded Subtotal* 118,000$            

ANNUAL OPERATIONS AND MAINTENANCE COSTS
Equipment Maintenance (Equipment and Mechanical) 3.0% 12,660$              
Monitoring and Adaptive Management 2.0% 37,100$              
Oxygen Tank Rental Month 750$               12 9,000$                
Oxygen Supply (10,800 lbs/day) lbs 0.07$              1,080,000 75,600$              
Power Costs kW-hr 0.06$              39,380 2,370$                

Total Annual O & M Costs* 137,000$            
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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U-TUBE ALTERNATIVE B -  ONE 3.5' OUTER DIAMETER 
(1.75' OUTER RADIUS) U-TUBE X 220 FT HEIGHT

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CALIFORNIA BAY DELTA AUTHORITY
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUL 6, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Cut/Fill CY 5$                   725 3,625$                
2 Removable Bollards EA 300$               6 1,800$                
3 Fencing LS 6,500$            1 6,500$                
4 9" AB CY 36$                 50 1,800$                
5 3" AC SF 5$                   1600 8,000$                

6 O2 Tank slab CY 500.0$            18 9,000$                
7 Building slab CY 500.0$            10 5,000$                
8 Wet Well LS 6,500.0$         1 6,500$                

9 Split-block Masonry Building (20' x 20') SF 250.0$            400 100,000$            
Division 9 - Finishes

10 Coatings LS 20,000.0$       1 20,000$              
Division 11 - Equipment

11 Vertical Turbine Pumps and Appurtenances EA 61,200$          1 61,200$              
12 Drill & Prep 3.5' Diameter U-Tube Shaft FT 720$               220 158,400$            
13 Casing Material (Assume Welded Steel, 1") LB 1$                   99,300 99,300$              
14 Install U-Tube Casing FT 50$                 220 11,000$              
15 Install Bottom Plug (concrete and mortar) CY 500$               6 3,000$                
16 Pump Water from Shaft and Prepare Casing LS 25,000$          1 25,000$              
17 Bubble Collector and Appurtenances EA 8,000$            1 8,000$                
18 Oxygen Diffuser EA 1,500$            1 1,500$                
19 Fish Screen (Barrel) EA 275,000$        1 275,000$            

Division 13 - Special Construction
20 Pressure Gages/Transmitters EA 1,500$            2 3,000$                
21 Flow Meter (18" Mag) EA 16,800$          1 16,800$              

Division 15 - Mechanical
22 O2 Supply Line Piping and Appurtenances LF 12$                100 1,200$                
23 O2 Control Valve and Equipment EA 3,000$           1 3,000$                
24 18" Pump Control Valve EA 24,000$          1 24,000$              
25 Isolation Valves EA 6,000$            2 12,000$              
26 18" Ductile Iron Pipe $/Dia-In 18 LF 162$               40 6,480$                
27 18" Flexible Piping $/Dia-In 18 LF 162$               60 9,720$                
28 Inner Piping System (12 Inch) $/Dia-In 12 LF 108$               220 23,760$              
29 HDPE Diffuser Pipe (Assume 24" Dia) $/Dia-In 24 LF 18$                 800 14,400$              
30 Pressure Regulating Station EA 5,000$            4 20,000$              
31 Diffuser Supports EA 150$               80 12,000$              
32 Lateral Installation (Within Water Column) LF 94$                 800 75,200$              

Division 16 - Electrical and Instrumentation
33 Supply LS 50,000$          1 50,000$              
34 Control Systems and Instrumentation LS 30,000$          1 30,000$              
35 Control Wiring LS 5,000$            1 5,000                  

Rounded Subtotal* 1,112,000$         

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,112,000$     27,800$              
Mobilization/Demobilization LS 22,500$          1 22,500$              

Rounded Subtotal* 51,000$              

Total Construction Costs 1,163,000$         
Contingencies 35% 407,050$            

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 1,571,000$         

Other Project Costs
Engineering/SDC 10.0% 157,100$            
Permitting 7.0% 109,970$            
Construction Services/Inspections 10.0% 157,100$            

Rounded Subtotal* 425,000$            
TOTAL ESTIMATED CAPITAL COSTS 1,996,000$         

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor 10 yrs 5,000$                
Impeller 10 yrs 5,000$                
Diffuser Lateral 10 yrs 101,600$            
Oxygen Diffuser 5 yrs 4,500$                

Total Recurring Capital Expenses Rounded Subtotal* 117,000$            

ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment Maintenance (Equipment and Mechanical) 3.0% 14,780$              
Monitoring and Adaptive Management 2.0% 39,920$              
Oxygen Tank Rental Month 750$               12 9,000$                
Oxygen Supply (10,750 lbs/day) lbs 0.07$              1,075,000 75,250$              
Power Costs kW-hr 0.06$              64,430 3,870$                

Total Annual O & M Costs* 143,000$            
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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U-TUBE ALTERNATIVE C -  ONE 4' OUTER DIAMETER 
(2' OUTER RADIUS) U-TUBE X 165 FT HEIGHT

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CALIFORNIA BAY DELTA AUTHORITY
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUL 6, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Cut/Fill CY 5$                   725 3,625$                
2 Removable Bollards EA 300$               6 1,800$                
3 Fencing LS 6,500$            1 6,500$                
4 9" AB CY 36$                 50 1,800$                
5 3" AC SF 5$                   1600 8,000$                

6 O2 Tank slab CY 500.0$            18 9,000$                
7 Building slab CY 500.0$            10 5,000$                
8 Wet Well LS 6,500.0$         1 6,500$                

9 Split-block Masonry Building (20' x 20') SF 250.0$            400 100,000$            
Division 9 - Finishes

10 Coatings LS 20,000.0$       1 20,000$              
Division 11 - Equipment

11 Vertical Turbine Pumps and Appurtenances EA 76,500$          1 76,500$              
12 Drill & Prep 4' Diameter U-Tube Shaft FT 510$               165 84,150$              
13 Casing Material (Assume Welded Steel, 1") LB 1$                   82,900 82,900$              
14 Install U-Tube Casing FT 50$                 165 8,250$                
15 Install Bottom Plug (concrete and mortar) CY 500$               8 4,000$                
16 Pump Water from Shaft and Prepare Casing LS 12,000$          1 12,000$              
17 Bubble Collector and Appurtenances EA 8,000$            1 8,000$                
18 Oxygen Diffuser EA 2,000$            1 2,000$                
19 Fish Screen (Barrel) EA 357,500$        1 357,500$            

Division 13 - Special Construction
20 Pressure Gages/Transmitters EA 1,500$            2 3,000$                
21 Flow Meter (12" Mag) EA 13,500$          1 13,500$              

Division 15 - Mechanical 16,500$              
22 O2 Supply Line Piping and Appurtenances LF 12$                100 1,200$                
23 O2 Control Valve and Equipment EA 3,000$           1 3,000$                
24 18" Pump Control Valve EA 24,000$          1 24,000$              
25 Isolation Valves EA 11,000$          2 22,000$              
26 18" Ductile Iron Pipe $/Dia-In 18 LF 162$               20 3,240$                
27 18" Flexible Piping $/Dia-In 18 LF 162$               60 9,720$                
28 Inner Piping System (18 Inch) $/Dia-In 18 LF 162$               165 26,730$              
29 HDPE Diffuser Pipe (Assume 24" Dia) $/Dia-In 24 LF 18$                 800 14,400$              
30 Pressure Regulating Station EA 5,000$            4 20,000$              
31 Diffuser Supports EA 150$               80 12,000$              
32 Lateral Installation (Within Water Column) LF 94$                 800 75,200$              

Division 16 - Electrical and Instrumentation
33 Supply LS 50,000$          1 50,000$              
34 Control Systems and Instrumentation LS 30,000$          1 30,000$              
35 Control Wiring LS 5,000$            1 5,000                  

Rounded Subtotal* 1,128,000$         

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,128,000$     28,200$              
Mobilization/Demobilization LS 22,500$          1 22,500$              

Rounded Subtotal* 51,000$              

Total Construction Costs 1,179,000$         
Contingencies 35% 412,650$            

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 1,592,000$         

Other Project Costs
Engineering/SDC 10.0% 159,200$            
Permitting 7.0% 111,440$            
Construction Services/Inspections 10.0% 159,200$            

Rounded Subtotal* 430,000$            
TOTAL ESTIMATED CAPITAL COSTS 2,022,000$         

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor 10 yrs 5,000$                
Impeller 10 yrs 5,000$                
Diffuser Lateral 10 yrs 101,600$            
Oxygen Diffuser 5 yrs 6,000$                

Total Recurring Capital Expenses Rounded Subtotal* 118,000$            

ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment Maintenance (Equipment and Mechanical) 3.0% 12,370$              
Monitoring and Adaptive Management 2.0% 40,440$              
Oxygen Tank Rental Month 750$               12 9,000$                
Oxygen Supply (13,700 lbs/day) lbs 0.07$              1,370,000 95,900$              
Power Costs kW-hr 0.06$              80,540 4,840$                

Total Annual O & M Costs* 163,000$            
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

6

Division 4 - Masonry
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U-TUBE ALTERNATIVE D - ONE 6' OUTER DIAMETER 
(3' OUTER RADIUS) U-TUBE X 115 FT HEIGHT

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CALIFORNIA BAY DELTA AUTHORITY
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUL 6, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Cut/Fill CY 5$                   725 3,625$                         
2 Removable Bollards EA 300$               6 1,800$                         
3 Fencing LS 6,500$            1 6,500$                         
4 9" AB CY 36$                 50 1,800$                         
5 3" AC SF 5$                   1600 8,000$                         

6 O2 Tank Slab CY 500$               18 9,000$                         
7 Building Slab CY 500$               10 5,000$                         
8 Wet Well LS 6,500$            1 6,500$                         

9 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$                     
Division 9 - Finishes

10 Coatings LS 20,000$          1 20,000$                       
Division 11 - Equipment

11 Vertical Turbine Pumps and Appurtenances EA 76,500$          2 153,000$                     
12 Drill & Prep 6' Diameter U-Tube Shaft FT 871$               115 100,165$                     
13 Casing Material (Assume Welded Steel, 1") LB 1$                   87,300 87,300$                       
14 Install U-Tube Casing FT 50$                 115 5,750$                         
15 Install Bottom Plug (concrete and mortar) CY 500$               25 12,500$                       
16 Pump Water from Shaft and Prepare Casing LS 35,000$          1 35,000$                       
17 Bubble Collector and Appurtenances EA 8,000$            1 8,000$                         
18 Oxygen Diffusers EA 3,000$            1 3,000$                         
19 Fish Screen (Barrel) EA 500,000$        1 500,000$                     

Division 13 - Special Construction
20 Pressure Gages/Transmitters EA 1,500$            2 3,000$                         
21 Flow Meter (12" Mag) EA 13,500$          1 13,500$                       

Division 15 - Mechanical
22 O2 Supply Line Piping and Appurtenances LF 12$                100 1,200$                         
23 O2 Control Valve EA 3,000$           2 6,000$                         
24 20" Pump Control Valve EA 28,000$          2 56,000$                       
25 Isolation Valves EA 14,000$          3 42,000$                       
26 20" Ductile Iron Pipe (Header) $/Dia-In 20 LF 180$               40 7,200$                         
27 30" Ductile Iron Pipe (Collector/Disch) $/Dia-In 30 LF 270$               20 5,400$                         
28 20" Ductile Iron Pipe (Discharge) $/Dia-In 20 LF 180$               21 3,780$                         
29 20" Flexible Piping $/Dia-In 20 LF 180$               120 21,600$                       
30 Inner Piping System $/Dia-In 50 LF 450$               60 27,000$                       
31 HDPE Diffuser Pipe (Assume 24" Dia) $/Dia-In 20 LF 15$                 1600 24,000$                       
32 Pressure Regulating Station EA 5,000$            8 40,000$                       
33 Diffuser Supports EA 150$               160 24,000$                       
34 Lateral Installation (Within Water Column) LF 94$                 1600 150,400$                     

Division 16 - Electrical and Instrumentation
35 Supply LS 50,000$          1 50,000$                       
36 Control Systems and Instrumentation LS 30,000$          1 30,000$                       
37 Contol Wiring LS 5,000$            1 5,000                           

Rounded Subtotal* 1,578,000$                  

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,578,000$     39,450$                       
Mobilization/Demobilization LS 28,000$          1 28,000$                       

Rounded Subtotal* 68,000$                       

Total Construction Costs 1,646,000$                  
Contingencies 35% 576,100$                     

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 2,223,000$                  

Other Project Costs
Engineering/SDC 10.0% 222,300$                     
Permitting 7.0% 155,610$                     
Construction Services/Inspections 10.0% 222,300$                     

Rounded Subtotal* 600,000$                     
TOTAL ESTIMATED CAPITAL COSTS 2,823,000$                  

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor 10 yrs 12,000$                       
Impeller 10 yrs 10,000$                       
Diffuser Lateral 10 yrs 198,400$                     
Oxygen Diffuser 5 yrs 9,000$                         

Total Recurring Capital Expenses Rounded Subtotal* 230,000$                     

ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment Maintenance (Equipment and Mechanical) 3.0% 12,060$                       
Monitoring and Adaptive Management 2.0% 56,460$                       
Oxygen Tank Rental Month 750$               12 9,000$                         
Oxygen Supply (19,200 lbs/day) lbs 0.07$              1,920,000 134,400$                     
Power Costs kW-hr 0.06$              178,970 10,740$                       

Total Annual O & M Costs* 223,000$                     
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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SPEECE CONE ALTERNATIVE A - LOW PRESSURE
2 SPEECE CONES, TOP RADIUS=0.83', BOTTOM RADIUS=4.5'

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUNE 24, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 1,800$                 
2 Fencing LS 6,500$            1 6,500$                 
3 9" AB CY 36$                 20 720$                    
4 3" AC SF 5$                   300 1,500$                 

5 O2 Tank Slab CY 500$              15 7,500$                 
6 Building Slab CY 500$               10 5,000$                 

7 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$             

8 Coatings LS 10,000$          1 10,000$               
Division 11 - Equipment

9 Vertical Turbine Pump and Appurtenances EA 45,900$          2 91,800$               
10 Speece Cone -15 ft height, 0.83 ft/4.5 ft radius EA 35,000$          2 70,000$               
11 Movable Equipment Platform LS 220,000$        1 220,000$             
12 Fish Screen EA 240,000$        1 240,000$             

Division 15 - Special Construction
13 Pressure Gages/Transmitters EA 1,500$            4 6,000$                 
14 Flow Meter (12" Mag) EA 13,500$          2 27,000$               

Division 15 - Mechanical
15 O2 Supply Piping and appertenances LF 12$                65 780$                    
16 O2 Control Valve EA 2,500$           2 5,000$                 
17 12" Ductile Iron Pipe $/Dia-In 12 LF 108$               60 6,480$                 
18 Vent $/Dia-In 2 LF 6$                   30 180$                    
19 12" Flexible Connection $/Dia-In 12 LF 108$               60 6,480$                 
20 Other Miscellaneous Piping LS 4,500$            1 4,500$                 
21 Throttling Valve EA 3,400$            2 6,800$                 
22 12" Pump Control Valve EA 8,000$            2 16,000$               
23 HDPE Diffuser Pipe $/Dia-In 20 LF 10$                 800 8,000$                 
24 Diffuser Supports EA 150$               80 12,000$               
25 Diffuser in Speece-Cone for oxygen LS 1,000$            2 2,000$                 
26 Lateral Installation LF 94$                 800 75,200$               

Division 16 - Electrical and Instrumentation
27 Supply LS 50,000$          1 50,000$               
28 Control Systems and Instrumentation EA 40,000$          1 40,000$               
29 Control Wiring LS 12,000$         2 24,000$               

Rounded Subtotal* 1,046,000$          

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,046,000$      26,150$               
Mobilization 2.0% 1,046,000$      20,920$               

Rounded Subtotal* 47,000$               

Total Construction Costs 1,093,000$          
Contingencies 35% 382,550$             

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 1,476,000$          

Other Project Costs
Engineering/SDC 10.0% 147,600$             
Permitting 7.0% 103,320$             
Construction Services/Inspections 10.0% 147,600$             

Rounded Subtotal* 399,000$             
TOTAL ESTIMATED CAPITAL COSTS 1,875,000$          

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor 10 yrs 10,000$               
Impeller 10 yrs 10,000$               
Diffuser Lateral 10 yrs 95,200$               
Diffusers in Speece (2X) 5 yrs 6,000$                 

Total Recurring Capital Expenses Rounded Subtotal* 122,000$             

ANNUAL OPERATION AND MAINTENANCE
Pumps 2.5% 2,300$                 
Pipes 1.0% 2,680$                 
Monitoring and Adaptive Management 2.0% 37,500$               
Oxygen Tank Rental Month 750.00$          12 9,000$                 
Oxygen Supply (13,333 lbs/day) lbs 0.07$              1,333,300 93,340$               
Power Costs kW-hr 0.06$             107,381 6,450$                 

Total Annual O & M Costs* 152,000$             
*Rounded up to the nearest $1,000.

Division 9 - Finishes

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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SPEECE CONE ALTERNATIVE B - PRESSURIZED
2 SPEECE CONES, TOP RADIUS=0.83', BOTTOM RADIUS=4.5'

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUNE 24, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 1,800$                 
2 Fencing LS 6,500$            1 6,500$                 
3 9" AB CY 36$                 20 720$                    
4 3" AC SF 5$                   300 1,500$                 

5 O2 Tank Slab CY 500$               15 7,500$                 
6 Building Slab CY 500$               10 5,000$                 

7 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$             

8 Coatings LS 10,000$          1 10,000$               
Division 11 - Equipment

9 Vertical Turbine Pump and Appurtenances EA 105,000$        2 210,000$             
10 Speece Cone -15 ft height, 0.83 ft/4.5 ft radius EA 35,000$          2 70,000$               
11 Movable Equipment Platform LS 220,000$        1 220,000$             
12 Fish Screen EA 240,000$        1 240,000$             

Division 13 - Special Construction
13 Pressure Gages/Transmitters EA 1,500$            4 6,000$                 
14 Flow Meter (12" Mag) EA 13,500$          2 27,000$               

Division 15 - Mechanical
15 O2 Supply Piping and Appurtanances LF 12$                65 780$                    
16 O2 Control Valve EA 2,500$           2 5,000$                 
17 10" Ductile Iron Pipe $/Dia-In 10 LF 30$                 40 1,200$                 
18 Vent $/Dia-In 2 LF 6$                   30 180$                    
19 12" Ductile Iron Pipe $/Dia-In 10 LF 50$                 20 1,000$                 
20 12" Flexible Connection $/Dia-In 12 EA 60$                 60 3,600$                 
21 Other Misc Piping LS 4,500$            1 4,500$                 
22 Throttling Valve EA 3,400$            2 6,800$                 
23 12" Pump Control Valve EA 8,000$            2 16,000$               
24 HDPE Diffuser Pipe $/Dia-In 12 LF 9$                   800 7,200$                 
25 Diffuser Supports EA 150$               40 6,000$                 
26 Diffuser in Speece-Cone for oxygen EA 1,000.00$       2 2,000$                 
27 Lateral Installation LF 94$                 800 75,200$               

Division 16 - Electrical and Instrumentation
28 Supply LS 50,000$          1 50,000$               
29 Control Systems and Instrumentation LS 40,000$          1 40,000$               
30 Control Wiring LS 12,000$          1 12,000                 

Rounded Subtotal* 1,138,000$          

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,138,000$     28,450$               
Mobilization/Demobilization 2.0% 1,138,000$     22,760$               

Rounded Subtotal* 52,000$               

Total Construction Costs 1,190,000$          
Contingencies 35% 416,500$             

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 1,607,000$          

Other Project Costs
Engineering/SDC 10.0% 160,700$             
Permitting 7.0% 112,490$             
Construction Services/Inspections 10.0% 160,700$             

Rounded Subtotal* 434,000$             
TOTAL ESTIMATED CAPITAL COSTS 2,041,000$          

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor (2X) 10 yrs 14,000$               
Impeller 10 yrs 10,000$               
Diffuser Lateral 10 yrs 88,400$               
Diffusers in Speece (2X) 5 yrs 6,000$                 

Total Recurring Capital Expenses Rounded Subtotal* 119,000$             

ANNUAL OPERATION AND MAINTENANCE COSTS
Pumps 2.5% 5,250$                 
Pipes 1.0% 3,650$                 
Monitoring and Adaptive Management 2.0% 40,820$               
Oxygen Tank Rental Month 750$               12 9,000$                 
Oxygen Supply (10,737 lbs/day) lbs 0.07$              1,073,700 75,160$               
Power Costs kW-hr 0.06$              429,523 25,780$               

Total O & M Costs 160,000$             
*Rounded up to the nearest $1,000.

Division 9 - Finishes

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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SPEECE CONE ALTERNATIVE C - PRESSURIZED
1 SPEECE CONE, TOP RADIUS=1.8', BOTTOM RADIUS=9.4'

PRELIMINARY COST ESTIMATE
ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUNE 24, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 1,800$                  
2 Fencing LS 6500 1 6500

3 9" AB CY 36$                 20 720$                     
4 3" AC SF 5$                   300 1,500$                  

5 O2 Tank Slab CY 500$              15 7,500$                  
6 Building Slab CY 500$               10 5,000$                  

7 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$              

8 Coatings LS 10,000$          1 10,000$                
Division 11 - Equipment

9 Vertical Turbine Pump and Appurtenances EA 45,900$          3 137,700$              
10 Speece Cone (30 ft height) EA 80,500$          2 161,000$              
11 Movable Equipment Platform LS 220,000$        1 220,000$              
12 Fish Screen (Barrel) EA 500,000$        1 500,000$              

Division 13 - Special Construction
13 Pressure Gages/Transmitters EA 1,500$            4 6,000$                  
14 Flow Meter (12" Mag) EA 13,500$          2 27,000$                

Division 15 - Mechanical
15 O2 Supply Piping and Appurtanances LF 12$                65 780$                     
16 O2 Control Valve EA 2,500$           2 5,000$                  
17 24" Ductile Iron Pipe (Header) $/Dia-In 24 LF 216$               60 12,960$                
18 Vent $/Dia-In 2 LF 6$                   30 180$                     
19 24" Ductile Iron Pipe (Discharge) $/Dia-In 24 LF 216$               20 4,320$                  
20 24" Flexible Connection $/Dia-In 24 EA 216$               60 12,960$                
21 Other Misc Piping LS 4,500$            1 4,500$                  
22 Throttling Valve EA 3,400$            2 6,800$                  
23 24" Pump Control Valve EA 30,000$          2 60,000$                
24 HDPE Diffuser Pipe $/Dia-In 12 LF 9$                   1600 14,400$                
25 Diffuser Supports EA 150$               160 24,000$                
26 Diffuser in Speece-Cone for oxygen EA 1,000$            2 2,000$                  
27 Lateral Installation LF 94$                 1600 150,400$              

Division 16 - Electrical and Instrumentation
28 Supply LS 50,000$          1 50,000$                
29 Control Systems and Instrumentation LS 40,000$          1 40,000$                
30 Control Wiring LS 12,000$         1 12,000                  

Rounded Subtotal* 1,586,000$           

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,586,000$      39,650$                
Mobilization/Demobilization 2.0% 1,586,000$      31,720$                

Rounded Subtotal* 72,000$                

Total Construction Costs 1,658,000$           
Contingencies 35% 580,300$              

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 2,239,000$           

Other Project Costs
Engineering/SDC 10.0% 223,900$              
Permitting 7.0% 156,730$              
Construction Services/Inspections 10.0% 223,900$              

Rounded Subtotal* 605,000$              
TOTAL ESTIMATED CAPITAL COSTS 2,844,000$           

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Pump Motor 10 yrs 18,000$                
Impeller 10 yrs 10,000$                
Diffuser Lateral 10 yrs 188,800$              
Diffusers in Speece (2X) 5 yrs 6,000$                  

Total Recurring Capital Expenses Rounded Subtotal* 223,000$              

ANNUAL OPERATION AND MAINTENANCE COSTS
Pumps 2.5% 3,443$                  
Pipes 1.0% 8,090$                  
Monitoring and Adaptive Management 2.0% 56,880$                
Oxygen Tank Rental Month 750$               12 9,000$                  
Oxygen Supply (14,444 lbs/day) lbs 0.07$              1,444,400 101,110$              
Power Costs kW-hr 0.06$             1,234,879 74,100$                

Total O & M Costs* 253,000$              
*Rounded up to the nearest $1,000.

Division 9 - Finishes

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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BUBBLE PLUME ALTERNATIVE A - AIR

PRELIMINARY COST ESTIMATE ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUNE 24, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 2,000$                
2 Fencing LS 6,500$            1 6,500$                
3 9" AB CY 36$                 45 1,620$                
4 3" AC SF 5$                   1600 8,000$                

5 Building Slab CY 500$               10 5,000$                

6 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$            
Division 9 - Finishes

7 Coatings LS 10,000$          1 10,000$              
Division 11 - Equipment

8 Compressor and Appurtenances EA 26,000$          1 26,000$              
Division 15 - Mechanical

9 Distribution Line (10" HDPE) Dia 10 LF 5$                   5500 27,500$              
10 Air Bubble Diffuser LF 12$                 5500 66,000$              
11 Diffuser Supports and Anchorage EA 150$               550 82,500$              
12 Diffuser Installation LF 94$                 11000 1,034,000$         
13 Pressure Regulating Station EA 5,000$            27 135,000$            

Division 16 - Electrical and Instrumentation
14 Supply LS 50,000$          1 50,000$              
15 Control Systems and Instrumentation EA 35,000$          1 35,000$              
16 Control Wiring LS 5,500              1 5,500                  

Rounded Subtotal* 1,595,000$         

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,595,000$     39,875$              
Mobilization 2.0% 1,595,000$     31,900$              

Rounded Subtotal* 72,000$              

Total Construction Costs 1,667,000$         
Contingencies 35% 583,450$            

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 2,251,000$        

Other Project Costs

Engineering/SDC 10.0% 225,100$            
Permitting 7.0% 157,570$            
Construction Services/Inspections 10.0% 225,100$            

Rounded Subtotal* 608,000$           
TOTAL ESTIMATED CAPITAL COSTS 2,859,000$        

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Air Bubble Diffuser 10 yrs 1,182,500$         
Compressor Motor 10 yrs 5,000$                

Total Recurring Capital Expenses Rounded Subtotal* 1,188,000$        

TOTAL ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment and Maintenance (Equipment and Mechanical) 10.0% 124,000$            
Monitoring and Adaptive Management 3.0% 86,000$              
Power Costs kW-hr 0.06$              84,120 5,000$                

Total Annual O & M Costs* 215,000$           
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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BUBBLE PLUME ALTERNATIVE B - AIR

PRELIMINARY COST ESTIMATE ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUNE 24, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 2,000$                
2 Fencing LS 6,500$            1 6,500$                
3 9" AB CY 36$                 45 1,620$                
4 3" AC SF 5$                   1600 8,000$                

5 Building Slab CY 500$               10 5,000$                

6 Split-block Masonry Building (20' x 20') SF 250$               400 100,000$            
Division 9 - Finishes

7 Coatings LS 10,000$          1 10,000$              
Division 11 - Equipment

8 Compressor and Appurtenances EA 52,000$          1 52,000$              
Division 15 - Mechanical

9 Distribution Line Dia 12 LS 6$                   3000 18,000$              
10 Air Bubble Diffuser LF 12$                 3000 36,000$              
11 Diffuser Supports and Anchorage EA 150$               300 45,000$              
12 Diffuser Installation LF 94$                 6000 564,000$            
13 Pressure Regulating Station EA 5,000$            15 75,000$              

Division 16 - Electrical and Instrumentation
14 Supply LS 50,000$          1 50,000$              
15 Control Systems and Instrumentation EA 35,000$          1 35,000$              
16 Control Wiring LS 5,500              1 5,500                  

Rounded Subtotal* 1,014,000$         

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 1,014,000$     25,350$              
Mobilization 2.0% 1,014,000$     20,280$              

Rounded Subtotal* 46,000$              

Total Construction Costs 1,060,000$         
Contingencies 35% 371,000$            

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES 1,431,000$        

Other Project Costs

Engineering/SDC 10.0% 143,100$            
Permitting 7.0% 100,170$            
Construction Services/Inspections 10.0% 143,100$            

Rounded Subtotal* 387,000$           
TOTAL ESTIMATED CAPITAL COSTS 1,818,000$        

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Air Bubble Diffuser 10 yrs 645,000$            
Compressor Motor 10 yrs 10,000$              

Total Recurring Capital Expenses Subtotal 655,000$           

TOTAL ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment and Maintenance (Equipment and Mechanical) 10.0% 71,500$              
Monitoring and Adaptive Management 3.0% 54,540$              
Power Costs kW-hr 0.06$              155,710 9,350$                

Total Annual O & M Costs* 136,000$           
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

Division 4 - Masonry
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BUBBLE PLUME ALTERNATIVE C - OXYGEN

PRELIMINARY COST ESTIMATE ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  JULY 2, 2004 CHD: JUNE 24, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 1,800$                
2 Fencing LS 6,500$            1 6,500$                
3 9" AB CY 36$                 16 576$                   
4 3" AC SF 5$                   400 2,000$                

5 O2 Tank Slab CY 500$              15 7,500$               
Division 9 - Finishes

6 Coatings LS 4,000$            1 4,000$                
Division 15 - Mechanical

7 Distribution Line Dia 3 LF 2$                   1900 2,850$                
8 O2 Supply Piping and Appurtenances LF 12$                30 360$                  
9 O2 Control Valve EA 2,500$           1 2,500$               
10 Pressure Regulating Station EA 5,000$            10 47,500$              
11 Air Bubble Diffuser LF 12$                 1900 22,800$              
12 Diffuser Supports and Anchorage EA 150$               190 28,500$              
13 Diffuser Installation LF 94$                 3800 357,200$            

Division 16 - Electrical and Instrumentation
14 Supply LS 25,000$          1 25,000$              
15 Control Systems and Instrumentation EA 15,000$          1 15,000$              
16 Control Wiring LS 3,500              1 3,500.00$           

Rounded Subtotal* 528,000$            

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 528,000$        13,200$              
Mobilization 2.0% 528,000$        10,560$              

Rounded Subtotal* 24,000$              

Total Construction Costs 552,000$            
Contingencies 35% 193,200$            

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 746,000$           

Other Project Costs
Engineering/SDC 10.0% 74,600$              
Permitting 7.0% 52,220$              
Construction Services/Inspections 10.0% 74,600$              

Rounded Subtotal* 202,000$           
TOTAL ESTIMATED PROJECT COSTS 948,000$           

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Air Bubble Diffuser 10 yrs 408,500$           

Total Recurring Capital Expenses* 409,000$           

ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment and Maintenance (Equipment and Mechanical) 10.0% 94,800$              
Monitoring and Adaptive Management 3.0% 28,440$              
Oxygen Tank Rental Month 750.00$          12 9,000$                
Oxygen Supply lbs 0.07$              1,219,500 85,365$              

Total Annual O & M Costs* 218,000$           
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete

HDR Project No.10681.11395.141 A-13



BUBBLE PLUME ALTERNATIVE D - OXYGEN

PRELIMINARY COST ESTIMATE ENGINEER'S COST OPINION: PRELIMINARY DESIGN
CAL-FED Bay Delta Authority
SAN JOAQUIN RIVER AERATION ENGINEERING FEASIBILITY STUDY

Construction Costs DATE:  MAY 17, 2004 CHD: JUNE 1, 2004
Unit Item 

Item Description Unit Price Quantity Price

1 Removable Bollards EA 300$               6 1,800$                
2 Fencing LS 6,500$            1 6,500$                
3 9" AB CY 36$                 16 576$                   
4 3" AC SF 5$                   400 2,000$                

5 O2 Tank Slab CY 500$              15 7,500$               
Division 9 - Finishes

6 Coatings LS 4,000$            1 4,000$                
Division 15 - Mechanical

7 Distribution Line Dia 4 LF 2$                   800 1,600$                
8 O2 Supply Piping and Appurtenances LF 12$                30 360$                  
9 O2 Control Valve EA 2,500$           1 2,500$               
10 Pressure Regulating Station EA 5,000$            4 20,000$              
11 Air Bubble Diffuser LF 12$                 800 9,600$                
12 Diffuser Supports and Anchorage EA 100$               80 8,000$                
13 Diffuser Installation LF 94$                 1600 150,400$            

Division 16 - Electrical and Instrumentation
14 Supply LS 25,000$          1 25,000$              
15 Control Systems and Instrumentation EA 15,000$          1 15,000$              
16 Control Wiring LS 3,500              1 3,500                  

Rounded Subtotal* 259,000$            

General Contractor Indirect Costs
Construction Management (Contractor) 2.5% 259,000$        6,475$                
Mobilization 2.0% 259,000$        5,180$                

Rounded Subtotal* 12,000$              

Total Construction Costs 271,000$            
Contingencies 35% 94,850$              

TOTAL CONSTRUCTION COSTS WITH CONTINGENCIES* 366,000$           

Other Project Costs
Engineering/SDC 10.0% 36,600$              
Permitting 7.0% 25,620$              
Construction Services/Inspections 10.0% 36,600$              

Rounded Subtotal* 99,000$             
TOTAL ESTIMATED PROJECT COSTS 465,000$           

RECURRING CAPITAL EXPENSES REPLACEMENT INTERVAL
Air Bubble Diffuser 10 yrs 168,000$           

Total Recurring Capital Expenses 168,000$           

ANNUAL OPERATION AND MAINTENANCE COSTS
Equipment and Maintenance (Equipment and Mechanical) 10.0% 46,500$              
Monitoring and Adaptive Management 3.0% 13,950$              
Oxygen Tank Rental Month 750.00$          12 9,000$                
Oxygen Supply lbs 0.07$              1,538,500 107,695$            

Total Annual O & M Costs* 178,000$           
*Rounded up to the nearest $1,000.

Division 1 - General Requirements

Division 2 - Site Work

Division 3 - Concrete
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