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CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Capital and O&M Cost Assumptions

Construction Cost Criteria O&M Cost Criteria Financing and General Cost Criteria
Unit Cost Unit Cost Unit Cost

Source Water Systems Source Water Systems Contingency % 20%
New Well(s) Misc. Well Maintenance LS 25,000$         Engineering/Administration/CM % 12%

Drilling/casing/cap LS 900,000$       Treatment Energy Cost $/kWh 0.14
Equipping/sitework/elec/mech LS 1,000,000$    Regenerable IX $/1000 gal 0.30$             Midpoint of Construction 
Emergency generator LS 275,000$       Non-Regenerable IX $/1000 gal 0.30$             No. of Years (2009-2012) yr 3
Disinfection system LS 200,000$       Resin Replacement $/CF 170.00$         Escalation Rate % 3%
Pumphouse/electrical bldg LS 250,000$       No. of Years  Years 10 General facility online factor % 90%

New ASR Well(s) Escalation Rate % 3% ASR facility production factor % 50%
Drilling/casing/cap LS 1,250,000$    Conveyance Financing amortization period Years 25
Equipping/sitework/elec/mech LS 1,100,000$    Pipelines - general $/mile 4,000$          Financing discount rate % 6%
Emergency generator LS 275,000$       Pump station - general % const. 2%
Disinfection system LS 200,000$       SARI/NRW
Pumphouse/electrical bldg LS 250,000$       Monthly Capacity Charges

New Injection Well(s) North $/CU-mo. 262.20$         
Drilling/casing/cap LS 900,000$       South $/CU-mo. 182.76$         
Equipping/sitework/elec/mech LS 200,000$       Monthly Volumetric Charge
Building/enclosure LS 250,000$       North $/MG/mo 1,395.50$      

Well/ASR Conversion(s) South $/MG/mo 792.00$         
Casing/cap LS 500,000$       Monthly CIP Charge $/CU-mo. 85.00$          
Equipping/sitework/elec/mech LS 1,100,000$    
Emergency generator LS 275,000$       
Disinfection system LS 200,000$       
Pumphouse/electrical bldg LS 250,000$       

Well(s) Rehabilitation
Casing/cap LS 500,000$       
Equipping/sitework/elec/mech LS 1,000,000$    
Emergency generator LS 275,000$       
Disinfection system LS 200,000$       
Pumphouse/electrical bldg LS 250,000$       

Treatment Facilities
Regenerable IX

Typical $/gallon 0.76$             
ISEP $/gallon 0.85$             

Non-regenerable IX $/gallon 0.50$             
Pre-Engineered Bldg. LS 200,000$       
Conveyance Facilities
Pipelines

Collection (welded steel pipe) in-ft 15$                
Distribution (welded steel pipe) in-ft 15$                
Brine (double PVC) in-ft 15$                

Pump Station(s)
Distribution system booster station $/HP 5,000$           
Plant booster station $/HP 2,500$           

River Crossing 
HDD LS 1,800,000$    
Bridge supported $/LF 900$              

Freeway crossing (microtunnel) $/LF 1,080$           
Railroad crossing (auger boring) LS 200,000$       
Storm channel crossing (auger boring) LS 150,000$       
Transmission pipeline turnout LS 400,000$       
Connection to storm channel LS 50,000$         
Misc. valves & FM for interconnections LS 25,000$         
SARI/NRW
Brine connection $/C.U. 150,000$       
Brine capacity unit gpm 15
Land 
Undeveloped $/acre 500,000$       
General
General mechanical (1) % const. 3%
General electrical (1) % const. 10%
General site work (1) % const. 5%
General requirements (mob/demob) (2) % const. 2%

Notes:
(1) % of total construction cost for all IX facilities and booster stations
(2) % of total construction cost for all components except land and SARI/NRW capacity charges



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Opinion of Probable Capital and O&M Cost Summary

Cost Summary

Facility
Construction

Cost
Capital

Cost
Midpoint

Construction Cost
Annual

O&M Cost
Unit Water Cost 

($/AFY)
A-Chino Opt. A 6,975,000$              9,207,000$              10,061,000$            823,000$                 363$                        
A-Chino Opt. B 5,950,000$              7,854,000$              8,582,000$              686,000$                 366$                        
B-Chino Hills 1,632,000$              2,154,000$              2,354,000$              139,000$                 134$                        
C-Cucamonga 11,674,000$            15,410,000$            16,839,000$            1,108,000$              188$                        
D-Jurupa 8,732,000$              11,526,000$            12,595,000$            1,310,000$              136$                        
E-MVWD Opt.A 13,451,000$            17,755,000$            19,401,000$            965,000$                 513$                        
E-MVWD Opt.B 8,190,000$              10,811,000$            11,813,000$            501,000$                 312$                        
F-Ontario Opt.A 6,839,000$              9,028,000$              9,865,000$              9,000$                     260$                        
F-Ontario Opt.B 7,924,000$              10,460,000$            11,430,000$            10,000$                   301$                        
G-Pomona 5,567,000$              7,348,000$              8,029,000$              505,000$                 242$                        
H-Upland 2,397,000$              3,164,000$              3,457,000$              231,000$                 311$                        
I-TVMWD 4,856,000$              6,410,000$              7,004,000$              398,000$                 95$                          
J-WMWD Opt.A 9,185,000$              12,124,000$            13,248,000$            560,000$                 319$                        
J-WMWD Opt.B 18,211,000$            24,038,000$           26,267,000$           29,000$                   417$                       
TOTAL 111,583,000$          147,289,000$         160,945,000$         7,274,000$             --



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

A-Chino Opt. A (Wells 3 and 12 IX)
Facility capacity gpm 2,750

AFY 4,435

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power 62,000$               
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance 25,000$               
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General 434,000$             
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement 15,000$               
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping 1,000,000$          Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system 200,000$             Resin Replacement -$                     
Equipping No. 1 Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. 1 Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline 3,000$                 
Total installed HP for well(s) HP 75 Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 3,366,000$          Power 247,000$             
Pre-engineered building No. Pre-engineered building 200,000$             General 15,000$               
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 6,000$                 
Installed treated capacity gpm Distribution -$                     Non-Regenerable IX 
Pre-engineered building No. Brine 315,000$             Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station 750,000$             Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 14,000$               

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm 2,750 Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. 1 Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 750 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm 20 Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm 30 Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S N SARI/NRW Unit 1 2,000$                 
Brine capacity units No. 2 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 823,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 300,000$             Annualized Capital 787,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 1,610,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 123,000$             Total Unit Water Cost ($/AF-yr) 363$                    
Brine capacity units No. 0 General electrical 412,000$             
Land Acres General site work 206,000$             

Conveyance Facilities General requirements (mob/demob) 103,000$             
Pipeline(s)

Collection Total Construction Costs 6,975,000$          
Diameter in
Length ft Contingency 1,395,000$          

Distribution Engineering/administration/CM 837,000$             
Diameter in
Length ft Total Capital Cost 9,207,000$          

Brine
Diameter in 6 Midpoint of Construction Costs 10,061,000$       
Length ft 3,500

Pump Station(s)
Distribution system booster station HP
Plant booster station HP 300
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

A-Chino Opt. B (Well No. 14 IX and Injection Well)
Facility capacity gpm 2,300

AFY 3,709

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance 25,000$               
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling 900,000$             Treatment

New Injection Well(s) Equipping 200,000$             Regenerable IX - Typ.
Drilling/casing/cap No. 1 Building/enclosure -$                     Unit 1
Equipping No. 1 Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General 363,000$             
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement 14,000$               
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 2,815,000$          Power 247,000$             
Pre-engineered building No. Pre-engineered building 200,000$             General 15,000$               
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 6,000$                 
Installed treated capacity gpm Distribution -$                     Non-Regenerable IX 
Pre-engineered building No. Brine 36,000$               Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station 750,000$             Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 14,000$               

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm 2,300 Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. 1 Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 690 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm 20 Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm 30 Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S N SARI/NRW Unit 1 2,000$                 
Brine capacity units No. 2 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 686,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 300,000$             Annualized Capital 671,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 1,357,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 107,000$             Total Unit Water Cost ($/AF-yr) 366$                    
Brine capacity units No. 0 General electrical 357,000$             
Land Acres General site work 178,000$             

Conveyance Facilities General requirements (mob/demob) 107,000$             
Pipeline(s)

Collection Total Construction Costs 5,950,000$          
Diameter in
Length ft Contingency 1,190,000$          

Distribution Engineering/administration/CM 714,000$             
Diameter in
Length ft Total Capital Cost 7,854,000$          

Brine
Diameter in 6 Midpoint of Construction Costs 8,582,000$         
Length ft 400

Pump Station(s)
Distribution system booster station HP
Plant booster station HP 300
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

B-Chino Hills
Facility capacity gpm 1,500

AFY 2,419

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power 114,000$             
Emergency generator No. Disinfection system -$                     Misc. well maintenance 25,000$               
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap 500,000$             Unit 2

Well/ASR Conversion(s) Equipping 1,100,000$          General -$                     
Casing/cap No. 1 Emergency generator -$                     Resin Replacement -$                     
Equipping No. 1 Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP 250 Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution -$                     Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 139,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 184,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 323,000$             
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 134$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 32,000$               
Pipeline(s)

Collection Total Construction Costs 1,632,000$          
Diameter in
Length ft Contingency 326,000$             

Distribution Engineering/administration/CM 196,000$             
Diameter in
Length ft Total Capital Cost 2,154,000$          

Brine
Diameter in Midpoint of Construction Costs 2,354,000$         
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

C-CVWD
Facility capacity gpm 8,000

AFY 12,902

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power 1,006,000$          
Total installed HP for well(s) HP Land -$                     Misc. well maintenance 100,000$             
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling 5,000,000$          Misc. well maintenance -$                     
Drilling/casing/cap No. 4 Equipping 4,400,000$          ASR Conversion(s) 
Equipping No. 4 Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system 600,000$             Misc. well maintenance -$                     
Disinfection system No. 3 Pumphouse/electrical bldg 1,000,000$          Well(s) Rehabilitation
Pumphouse/electrical bldg No. 4 Land 50,000$               Power -$                     
Total installed HP for well(s) HP 2,200 New Injection Well(s) Misc. well maintenance -$                     
Land Acres 0.10 Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline 2,000$                 
Disinfection system No. Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection 396,000$             Unit 1 --
Installed treated capacity gpm Distribution -$                     Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 1,108,000$          

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 1,317,000$          
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 2,425,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 188$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 228,000$             
Pipeline(s)

Collection Total Construction Costs 11,674,000$        
Diameter in 12
Length ft 2,200 Contingency 2,335,000$          

Distribution Engineering/administration/CM 1,401,000$          
Diameter in
Length ft Total Capital Cost 15,410,000$        

Brine
Diameter in Midpoint of Construction Costs 16,839,000$       
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

D-JCSD
Facility capacity gpm 10,500

AFY 16,934

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. 3 Drilling 2,700,000$          New Well(s) 
Equipping No. 3 Equipping 3,000,000$          Power 1,235,000$          
Emergency generator No. 3 Emergency generator 825,000$             Misc. well maintenance 75,000$               
Disinfection system No. 3 Disinfection system 600,000$             ASR Well(s) 
Pumphouse/electrical bldg No. 3 Pumphouse/electrical bldg 750,000$             Power -$                     
Total installed HP for well(s) HP 1,500 Land 615,000$             Misc. well maintenance -$                     
Land Acres 1.23 New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 83,000$               Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 1,310,000$          

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 985,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 2,295,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 136$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 159,000$             
Pipeline(s)

Collection Total Construction Costs 8,732,000$          
Diameter in
Length ft Contingency 1,746,000$          

Distribution Engineering/administration/CM 1,048,000$          
Diameter in 16
Length ft 345 Total Capital Cost 11,526,000$        

Brine
Diameter in Midpoint of Construction Costs 12,595,000$       
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

E-MVWD Opt. A (New ASR Well IX Facility, Well No. 2 Replacement and IX)
Facility capacity gpm 3,000

AFY 4,838

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. 1 Drilling 900,000$             New Well(s) 
Equipping No. 1 Equipping 1,000,000$          Power 165,000$             
Emergency generator No. Emergency generator -$                     Misc. well maintenance 25,000$               
Disinfection system No. 1 Disinfection system 200,000$             ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power 252,000$             
Total installed HP for well(s) HP 200 Land -$                     Misc. well maintenance 25,000$               
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling 1,250,000$          Misc. well maintenance -$                     
Drilling/casing/cap No. 1 Equipping 1,100,000$          ASR Conversion(s) 
Equipping No. 1 Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system 200,000$             Misc. well maintenance -$                     
Disinfection system No. 1 Pumphouse/electrical bldg 250,000$             Well(s) Rehabilitation
Pumphouse/electrical bldg No. 1 Land -$                     Power -$                     
Total installed HP for well(s) HP 550 New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General 290,000$             
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement 20,000$               
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General 143,000$             
Casing/cap No. Emergency generator -$                     Resin Replacement 10,000$               
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 9,000$                 
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline 4,000$                 
Total installed HP for well(s) HP Unit 1 2,009,000$          Pump Station(s)
Land Acres Pre-engineered building 200,000$             Distribution system booster station

Treatment Facilities Unit 2 995,000$             Power -$                     
Regenerable IX - Typical Pre-engineered building 200,000$             General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm 1,836 Unit 1 -$                     Power -$                     
Pre-engineered building No. 1 Pre-engineered building -$                     General -$                     
Resin volume ft3 981 Non-regenerable IX SARI/NRW
Brine flow - average gpm 10 Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm 115 Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S N Land -$                     Unit 1 3,000$                 
Brine capacity units No. 1 Conveyance Facilities Unit 2 3,000$                 
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm 909 Distribution 3,540,000$          Non-Regenerable IX 
Pre-engineered building No. 1 Brine 488,000$             Unit 1 --
Resin volume ft3 485 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm 10 Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm 85 Plant booster station -$                     Unit 1 7,000$                 
NRWS connection N or S N Land -$                     Unit 2 7,000$                 
Brine capacity units No. 1 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 1,000$                 
Brine flow - average gpm Connection to storm channel -$                     Unit 2 1,000$                 
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 150,000$             
Unit 1 Unit 2 150,000$             Total Annual O&M 965,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 1,518,000$          
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 2,483,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 90,000$               Total Unit Water Cost ($/AF-yr) 513$                    
Brine capacity units No. 0 General electrical 300,000$             
Land Acres General site work 150,000$             

Conveyance Facilities General requirements (mob/demob) 254,000$             
Pipeline(s)

Collection Total Construction Costs 13,451,000$        
Diameter in
Length ft Contingency 2,690,000$          

Distribution Engineering/administration/CM 1,614,000$          
Diameter in 20
Length ft 11,800 Total Capital Cost 17,755,000$        

Brine
Diameter in 6 Midpoint of Construction Costs 19,401,000$       
Length ft 5,420

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

E-MVWD Opt. B (Well Nos. 4 and 27 IX)
Facility capacity gpm 2,830

AFY 4,564

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General 443,000$             
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement 30,000$               
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 9,000$                 
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline 4,000$                 
Total installed HP for well(s) HP Unit 1 3,077,000$          Pump Station(s)
Land Acres Pre-engineered building 200,000$             Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm 2,812 Unit 1 -$                     Power -$                     
Pre-engineered building No. 1 Pre-engineered building -$                     General -$                     
Resin volume ft3 1,503 Non-regenerable IX SARI/NRW
Brine flow - average gpm 15 Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm 120 Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S N Land -$                     Unit 1 3,000$                 
Brine capacity units No. 1 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 3,540,000$          Non-Regenerable IX 
Pre-engineered building No. Brine 486,000$             Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 11,000$               
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 1,000$                 
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 150,000$             
Unit 1 Unit 2 -$                     Total Annual O&M 501,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 924,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 1,425,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 92,000$               Total Unit Water Cost ($/AF-yr) 312$                    
Brine capacity units No. 0 General electrical 308,000$             
Land Acres General site work 154,000$             

Conveyance Facilities General requirements (mob/demob) 158,000$             
Pipeline(s)

Collection Total Construction Costs 8,190,000$          
Diameter in
Length ft Contingency 1,638,000$          

Distribution Engineering/administration/CM 983,000$             
Diameter in 20
Length ft 11,800 Total Capital Cost 10,811,000$        

Brine
Diameter in 6 Midpoint of Construction Costs 11,813,000$       
Length ft 5,400

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

F-Ontario Opt. A
Facility capacity gpm 1,860

AFY 3,000

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 9,000$                 
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 6,480,000$          Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) 200,000$             CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 9,000$                 

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 772,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 781,000$             
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 260$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 134,000$             
Pipeline(s)

Collection Total Construction Costs 6,839,000$          
Diameter in
Length ft Contingency 1,368,000$          

Distribution Engineering/administration/CM 821,000$             
Diameter in 36
Length ft 12,000 Total Capital Cost 9,028,000$          

Brine
Diameter in Midpoint of Construction Costs 9,865,000$         
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No. 1
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

F-Ontario Opt. B
Facility capacity gpm 1,860

AFY 3,000

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 10,000$               
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 7,344,000$          Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) 400,000$             CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 10,000$               

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 894,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 904,000$             
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 301$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 155,000$             
Pipeline(s)

Collection Total Construction Costs 7,924,000$          
Diameter in
Length ft Contingency 1,585,000$          

Distribution Engineering/administration/CM 951,000$             
Diameter in 36
Length ft 13,600 Total Capital Cost 10,460,000$        

Brine
Diameter in Midpoint of Construction Costs 11,430,000$       
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No. 2
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

G-Pomona
Facility capacity gpm 2,900

AFY 4,677

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General 426,000$             
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement 29,000$               
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline 9,000$                 
Total installed HP for well(s) HP Unit 1 2,959,000$          Pump Station(s)
Land Acres Pre-engineered building 200,000$             Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm 2,704 Unit 1 -$                     Power -$                     
Pre-engineered building No. 1 Pre-engineered building -$                     General -$                     
Resin volume ft3 1,446 Non-regenerable IX SARI/NRW
Brine flow - average gpm 40 Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm 117 Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S N Land -$                     Unit 1 9,000$                 
Brine capacity units No. 3 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution -$                     Non-Regenerable IX 
Pre-engineered building No. Brine 1,125,000$          Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 29,000$               
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) 200,000$             CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 3,000$                 
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 450,000$             
Unit 1 Unit 2 -$                     Total Annual O&M 505,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 628,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 1,133,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 89,000$               Total Unit Water Cost ($/AF-yr) 242$                    
Brine capacity units No. 0 General electrical 296,000$             
Land Acres General site work 148,000$             

Conveyance Facilities General requirements (mob/demob) 100,000$             
Pipeline(s)

Collection Total Construction Costs 5,567,000$          
Diameter in
Length ft Contingency 1,113,000$          

Distribution Engineering/administration/CM 668,000$             
Diameter in
Length ft Total Capital Cost 7,348,000$          

Brine
Diameter in 6 Midpoint of Construction Costs 8,029,000$         
Length ft 12,500

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No. 1
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

H-Upland
Facility capacity gpm 1,000

AFY 1,613

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. 1 Drilling 900,000$             New Well(s) 
Equipping No. 1 Equipping 1,000,000$          Power 206,000$             
Emergency generator No. Emergency generator -$                     Misc. well maintenance 25,000$               
Disinfection system No. 1 Disinfection system 200,000$             ASR Well(s) 
Pumphouse/electrical bldg No. 1 Pumphouse/electrical bldg 250,000$             Power -$                     
Total installed HP for well(s) HP 250 Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline -$                     
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution -$                     Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections -$                     Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 231,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 270,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 501,000$             
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 311$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 47,000$               
Pipeline(s)

Collection Total Construction Costs 2,397,000$          
Diameter in
Length ft Contingency 479,000$             

Distribution Engineering/administration/CM 288,000$             
Diameter in
Length ft Total Capital Cost 3,164,000$          

Brine
Diameter in Midpoint of Construction Costs 3,457,000$         
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No.

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

I-TVMWD
Facility capacity gpm 6,200

AFY 9,999

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 4,000$                 
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power 371,000$             
Pre-engineered building No. Pre-engineered building -$                     General 23,000$               
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 2,808,000$          Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station 1,125,000$          Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) 150,000$             Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout 400,000$             Unit 1 -$                     
Brine flow - average gpm Connection to storm channel 50,000$               Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 398,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 548,000$             
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 946,000$             
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 34,000$               Total Unit Water Cost ($/AF-yr) 95$                      
Brine capacity units No. 0 General electrical 113,000$             
Land Acres General site work 56,000$               

Conveyance Facilities General requirements (mob/demob) 95,000$               
Pipeline(s)

Collection Total Construction Costs 4,856,000$          
Diameter in
Length ft Contingency 971,000$             

Distribution Engineering/administration/CM 583,000$             
Diameter in 36
Length ft 5,200 Total Capital Cost 6,410,000$          

Brine
Diameter in Midpoint of Construction Costs 7,004,000$         
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP 450
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No. 1
Transmission pipeline turnout No. 1
Connection to storm channel No. 1
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

J-WMWD Opt. A (RC Feeder Interconnection)
Facility capacity gpm 3,100

AFY 5,000

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 6,000$                 
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power 494,000$             
Regenerable IX - Typical Pre-engineered building -$                     General 60,000$               

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 5,166,000$          Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station 3,000,000$          Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land 75,000$               Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported -$                     Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) 200,000$             CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 560,000$             

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 1,036,000$          
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 1,596,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical 90,000$               Total Unit Water Cost ($/AF-yr) 319$                    
Brine capacity units No. 0 General electrical 300,000$             
Land Acres General site work 150,000$             

Conveyance Facilities General requirements (mob/demob) 179,000$             
Pipeline(s)

Collection Total Construction Costs 9,185,000$          
Diameter in
Length ft Contingency 1,837,000$          

Distribution Engineering/administration/CM 1,102,000$          
Diameter in 42
Length ft 8,200 Total Capital Cost 12,124,000$        

Brine
Diameter in Midpoint of Construction Costs 13,248,000$       
Length ft

Pump Station(s)
Distribution system booster station HP 600
Plant booster station HP
Land Acres 0.15

River Crossing(s)
HDD No.
Bridge supported LF

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No. 1
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs



CHINO BASIN DRY YEAR YIELD PROGRAM EXPANSION PROJECT
COST DEVELOPMENT TOOL
Engineering Criteria and Opinion of Probable Capital and O&M Costs

J-WMWD Opt. B (Arlington Desalter Pipeline Interconnection)
Facility capacity gpm 3,100

AFY 5,000

Criteria Capital Costs Annual Cost Summary
Source Water Systems Unit Value Source Water Systems O&M
New Well(s) New Well(s) Source Water Systems

Drilling/casing/cap No. Drilling -$                     New Well(s) 
Equipping No. Equipping -$                     Power -$                     
Emergency generator No. Emergency generator -$                     Misc. well maintenance -$                     
Disinfection system No. Disinfection system -$                     ASR Well(s) 
Pumphouse/electrical bldg No. Pumphouse/electrical bldg -$                     Power -$                     
Total installed HP for well(s) HP Land -$                     Misc. well maintenance -$                     
Land Acres New ASR Well(s) Injection Well(s) 

New ASR Well(s) Drilling -$                     Misc. well maintenance -$                     
Drilling/casing/cap No. Equipping -$                     ASR Conversion(s) 
Equipping No. Emergency generator -$                     Power -$                     
Emergency generator No. Disinfection system -$                     Misc. well maintenance -$                     
Disinfection system No. Pumphouse/electrical bldg -$                     Well(s) Rehabilitation
Pumphouse/electrical bldg No. Land -$                     Power -$                     
Total installed HP for well(s) HP New Injection Well(s) Misc. well maintenance -$                     
Land Acres Drilling -$                     Treatment

New Injection Well(s) Equipping -$                     Regenerable IX - Typ.
Drilling/casing/cap No. Building/enclosure -$                     Unit 1
Equipping No. Land -$                     General -$                     
Building/enclosure No. Well/ASR Conversion(s) Resin Replacement -$                     
Land Acres Casing/cap -$                     Unit 2

Well/ASR Conversion(s) Equipping -$                     General -$                     
Casing/cap No. Emergency generator -$                     Resin Replacement -$                     
Equipping No. Disinfection system -$                     Regenerable IX - ISEP
Emergency generator No. Pumphouse/electrical bldg -$                     Unit 1
Disinfection system No. Land -$                     General -$                     
Pumphouse/electrical bldg No. Well(s) Rehabilitation Resin Replacement -$                     
Total installed HP for well(s) HP Casing/cap -$                     Non-Regenerable IX
Land Acres Equipping -$                     Unit 1

Well(s) Rehabilitation Emergency generator -$                     General -$                     
Casing/cap No. Disinfection system -$                     Resin Replacement -$                     
Equipping No. Pumphouse/electrical bldg -$                     Coveyance
Emergency generator No. Land -$                     Collection Pipeline -$                     
Disinfection system No. Treatment Facilities Distribution Pipeline 29,000$               
Pumphouse/electrical bldg No. Regenerable IX - Typ. Brine Pipeline -$                     
Total installed HP for well(s) HP Unit 1 -$                     Pump Station(s)
Land Acres Pre-engineered building -$                     Distribution system booster station

Treatment Facilities Unit 2 -$                     Power -$                     
Regenerable IX - Typical Pre-engineered building -$                     General -$                     

Unit 1 Regenerable IX - ISEP Plant booster station
Installed treated capacity gpm Unit 1 -$                     Power -$                     
Pre-engineered building No. Pre-engineered building -$                     General -$                     
Resin volume ft3 Non-regenerable IX SARI/NRW
Brine flow - average gpm Unit 1 -$                     Brine - Capacity Charge
Brine flow - max rate gpm Pre-engineered building -$                     Regenerable IX - Typ.
NRWS connection N or S Land -$                     Unit 1 --
Brine capacity units No. 0 Conveyance Facilities Unit 2 --
Land Acres Pipeline(s) Regenerable IX - ISEP

Unit 2 Collection -$                     Unit 1 --
Installed treated capacity gpm Distribution 17,235,000$        Non-Regenerable IX 
Pre-engineered building No. Brine -$                     Unit 1 --
Resin volume ft3 Pump Station(s) Brine - Volumetric Charge
Brine flow - average gpm Distribution system booster station -$                     Regenerable IX - Typ.
Brine flow - max rate gpm Plant booster station -$                     Unit 1 --
NRWS connection N or S Land -$                     Unit 2 --
Brine capacity units No. 0 River Crossing Regenerable IX - ISEP
Land Acres HDD -$                     Unit 1 --

Regenerable IX - ISEP Bridge supported 594,000$             Non-Regenerable IX 
Unit 1 Freeway crossing (microtunnel) -$                     Unit 1 --

Installed treated capacity gpm Railroad crossing (auger boring) -$                     CIP Charge
Pre-engineered building No. Storm channel crossing (auger boring) -$                     Regenerable IX - Typ.
Resin volume ft3 Transmission pipeline turnout -$                     Unit 1 -$                     
Brine flow - average gpm Connection to storm channel -$                     Unit 2 -$                     
Brine flow - max rate gpm Misc. valves & FM for interconnections 25,000$               Regenerable IX - ISEP
NRWS connection N or S SARI/NRW Unit 1 -$                     
Brine capacity units No. 0 NRWS Initial Capacity Charge Non-Regenerable IX 
Land Acres Regenerable IX - Typical Unit 1 -$                     

Non-regenerable IX Unit 1 -$                     
Unit 1 Unit 2 -$                     Total Annual O&M 29,000$               

Installed treated capacity gpm Regenerable IX - ISEP
Pre-engineered building No. Unit 1 -$                     Annualized Capital 2,055,000$          
Resin volume ft3 Non-Regenerable IX 
Brine flow - average gpm Unit 1 -$                     Total Annual Cost 2,084,000$          
Brine flow - max rate gpm General
NRWS connection N or S General mechanical -$                     Total Unit Water Cost ($/AF-yr) 417$                    
Brine capacity units No. 0 General electrical -$                     
Land Acres General site work -$                     

Conveyance Facilities General requirements (mob/demob) 357,000$             
Pipeline(s)

Collection Total Construction Costs 18,211,000$        
Diameter in
Length ft Contingency 3,642,000$          

Distribution Engineering/administration/CM 2,185,000$          
Diameter in 30
Length ft 38,300 Total Capital Cost 24,038,000$        

Brine
Diameter in Midpoint of Construction Costs 26,267,000$       
Length ft

Pump Station(s)
Distribution system booster station HP
Plant booster station HP
Land Acres

River Crossing(s)
HDD No.
Bridge supported LF 660

Freeway crossing (microtunnel) LF
Railroad crossing (auger boring) No.
Storm channel crossing (auger boring) No.
Transmission pipeline turnout No.
Connection to storm channel No.
Misc. valves & FM for interconnections No. 1

Engineering Criteria Costs




