










Monterey Bay Regional Water Supply Project
Project Cost Comparison- By Component (With Escalation to October 2012)

15-Apr-10

Intake Facilities Desalination Facility Product Water 
Distribution

CAW - Only 
Facilities Total Intake Facilities Desalination 

Facility
Product Water 

Distribution
CAW - Only 

Facilities Total Intake Facilities Desalination 
Facility

Product Water 
Distribution

CAW - Only 
Facilities Total

Escalated Capital Costs
Capital Costs (Including Contingency) 17,400,000$               95,200,000$                $              13,700,000 53,300,000$              179,600,000$            17,400,000$            95,200,000$            13,700,000$            53,300,000$            179,600,000$          17,400,000$            95,200,000$            13,700,000$            53,300,000$            179,600,000$     

Base Construction Cost 17,400,000$               95,200,000$               13,700,000$               53,300,000$              179,600,000$            17,400,000$            95,200,000$            13,700,000$            53,300,000$            179,600,000$          17,400,000$            95,200,000$            13,700,000$            53,300,000$            179,600,000$     

Post -Effective Date Implementation Costs 4,700,000$                  $              13,300,000  $                3,700,000 14,500,000$              36,200,000$              4,700,000$              13,300,000$            3,700,000$              14,500,000$            36,200,000$            4,700,000$              13,300,000$            3,700,000$              14,500,000$            36,200,000$       

Project Administration and Oversight Expenses 400,000$                    2,300,000$                 300,000$                    -$                               3,000,000$                400,000$                 2,300,000$              300,000$                 -$                             3,000,000$              400,000$                 2,300,000$              300,000$                 -$                             3,000,000$         

Start-up and Acceptance Costs  $                4,000,000 -$                               4,000,000$                -$                             4,000,000$              -$                             -$                             4,000,000$              -$                             4,000,000$              -$                             -$                             4,000,000$         

Pre-Effective Date Costs and Expenses 1,900,000$                 10,600,000$               1,500,000$                 36,900,000$              50,900,000$              1,900,000$              10,600,000$            1,500,000$              36,900,000$            50,900,000$            1,900,000$              10,600,000$            1,500,000$              36,900,000$            50,900,000$       

MRWPCA Outfall Capacity Charge 3,000,000$                  $                               - -$                               3,000,000$                -$                             3,000,000$              -$                             -$                             3,000,000$              -$                             3,000,000$              -$                             -$                             3,000,000$         

ROW Easements and Land Acquisition 1,000,000$                  $                     40,000  $                1,000,000 3,400,000$                5,400,000$                1,000,000$              40,000$                   1,000,000$              3,400,000$              5,400,000$              1,000,000$              40,000$                   1,000,000$              3,400,000$              5,400,000$         

Environmental Mitigation Measures Costs 200,000$                    1,200,000$                 200,000$                    1,000,000$                2,600,000$                200,000$                 1,200,000$              200,000$                 1,000,000$              2,600,000$              200,000$                 1,200,000$              200,000$                 1,000,000$              2,600,000$         
Litigation associated with Land Condemnation and 
Groundwater Transfer out of Zone 2C -$                               -$                               -$                             -$                             -$                             -$                             -$                             -$                             -$                             -$                             -$                             -$                        

Capital Costs (Excluding Contingency) 25,600,000$               129,600,000$             20,400,000$               109,100,000$            284,700,000$            25,600,000$            129,600,000$          20,400,000$            109,100,000$          284,700,000$          25,600,000$            129,600,000$          20,400,000$            109,100,000$          284,700,000$     

Project Contingency (25%) 6,200,000$                 31,100,000$               4,900,000$                 22,700,000$              64,900,000$              6,200,000$              31,100,000$            4,900,000$              22,700,000$            64,900,000$            6,200,000$              31,100,000$            4,900,000$              22,700,000$            64,900,000$       

MCWD Buy-In From Fees (22,000,000)$              (22,000,000)$             (22,000,000)$           (22,000,000)$           (22,000,000)$           (22,000,000)$      

Most Probable Capital Cost with Contingency 31,800,000$          138,700,000$         25,300,000$          132,000,000$        328,000,000$        31,800,000$        138,700,000$       25,300,000$        132,000,000$       328,000,000$       31,800,000$        138,700,000$      25,300,000$        132,000,000$      328,000,000$  

High End of Accuracy Range (+25%) 39,000,000$          171,000,000$         31,000,000$          156,000,000$        397,000,000$        39,000,000$        171,000,000$       31,000,000$        156,000,000$       397,000,000$       39,000,000$        171,000,000$      31,000,000$        156,000,000$      397,000,000$  

Low End of Accuracy Range (-15%) 27,000,000$          119,000,000$         22,000,000$          118,000,000$        286,000,000$        27,000,000$        119,000,000$       22,000,000$        118,000,000$       286,000,000$       27,000,000$        119,000,000$      22,000,000$        118,000,000$      286,000,000$  

Annual Costs 
Power 1,280,000$                 4,000,000$                 380,000$                    390,000$                   6,100,000$                1,280,000$              4,000,000$              380,000$                 390,000$                 6,100,000$              1,280,000$              4,000,000$              380,000$                 390,000$                 6,100,000$         
Chemicals 1,070,000$                 60,000$                     1,100,000$                -$                         1,070,000$              -$                         60,000$                   1,100,000$              -$                         1,070,000$              -$                         60,000$                   1,100,000$         
Membrane Replacement 600,000$                    -$                           600,000$                   -$                         600,000$                 -$                         -$                         600,000$                 -$                         600,000$                 -$                         -$                         600,000$            
Equipment Repair and Replacement 70,000$                      1,600,000$                 20,000$                      80,000$                     1,800,000$                70,000$                   1,600,000$              20,000$                   80,000$                   1,800,000$              70,000$                   1,600,000$              20,000$                   80,000$                   1,800,000$         
Labor 2,870,000$                 140,000$                   3,000,000$                -$                         2,870,000$              -$                         140,000$                 3,000,000$              -$                         2,870,000$              -$                         140,000$                 3,000,000$         
Outfall User Charge 430,000$                    -$                           400,000$                   -$                         430,000$                 -$                         -$                         400,000$                 -$                         430,000$                 -$                         -$                         400,000$            
MRWPCA Outfall Inspection (from MRWPCA) 20,000$                      -$                           -$                           -$                         20,000$                   -$                         -$                         -$                         -$                         20,000$                   -$                         -$                         -$                    
Groundwater Monitoring (from MCWRA) 570,000$                    -$                           600,000$                   570,000$                 -$                         -$                         -$                         600,000$                 570,000$                 -$                         -$                         -$                         600,000$            
Ocean Monitoring -$                            -$                           -$                          -$                        -$                        -$                        -$                        -$                         -$                         -$                        -$                        -$                        -$                   

Total Annual O&M 1,920,000$            10,590,000$           400,000$               670,000$               13,600,000$          1,920,000$          10,590,000$        400,000$             670,000$             13,600,000$        1,920,000$          10,590,000$        400,000$             670,000$             13,600,000$    
CAW Annual O&M Avoided (2,300,000)$           (2,300,000)$           (2,300,000)$         (2,300,000)$         (2,300,000)$         (2,300,000)$     

(excluding Implementation Allowances 
Grant Funding 8,000,000$              34,700,000$            6,300,000$              33,000,000$            

Net Capital Cost (Using Most Probable Cost) 31,800,000$               138,700,000$             25,300,000$               132,000,000$            327,800,000$            31,800,000$            138,700,000$          25,300,000$            132,000,000$          327,800,000$          23,800,000$            104,000,000$          19,000,000$            99,000,000$            245,800,000$     
Cost of Issuance 1.25% 1.25% 1.25% 0.0% 1.25% 1.25% 1.25% 0.0% 1.25% 1.25% 1.25% 0.0%

Capital Cost including cost of issuance 32,200,000$               140,400,000$             25,600,000$               132,000,000$            330,200,000$            32,200,000$            140,400,000$          25,600,000$            132,000,000$          330,200,000$          24,100,000$            105,300,000$          19,200,000$            99,000,000$            247,600,000$     

Annualized Capital Costs 2,000,000$                 8,900,000$                 1,600,000$                 12,300,000$              24,800,000$              2,100,000$              9,000,000$              1,600,000$              8,500,000$              21,200,000$            1,500,000$              6,800,000$              1,200,000$              6,400,000$              15,900,000$       
Annual O&M Costs 1,920,000$                 10,590,000$               400,000$                    (1,630,000)$               11,300,000$              1,920,000$              10,590,000$            400,000$                 (1,630,000)$             11,300,000$            1,920,000$              10,590,000$            400,000$                 (1,630,000)$             11,300,000$       

Total Annualized Cost 3,920,000$            19,490,000$           2,000,000$            10,700,000$          36,100,000$          4,020,000$          19,590,000$        2,000,000$          6,900,000$          32,500,000$        3,420,000$          17,390,000$        1,600,000$          4,800,000$          27,200,000$    

Net Cost of Water- Full Production
Total Production, AFY 10,500                        10,500                        10,500                        8,800                         10,500                     10,500                     10,500                     8,800                       10,500                     10,500                     10,500                     8,800                       

Groundwater (GW) Offset, AFY 1,700                          1,700                          1,700                          1,700                       1,700                       1,700                       1,700                       1,700                       1,700                       

CAW Delivery, AFY 8,800                          8,800                          8,800                          8,800                       8,800                       8,800                       8,800                       8,800                       8,800                       

Method of GW Offset  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 

Revenue from GW Offset Sales -$                           -$                            -$                           -$                         -$                         -$                         -$                         -$                         -$                         
Net Annualized Cost 4,000,000$                 19,700,000$               2,000,000$                 10,700,000$              4,100,000$              19,800,000$            2,000,000$              6,900,000$              3,500,000$              17,600,000$            1,600,000$              4,800,000$              

Cost of Delivery (CAW and MCWD), $/AF 380$                      1,880$                   190$                      1,220$                   3,670$                   390$                    1,890$                 190$                    780$                    3,250$                 330$                    1,680$                 150$                    550$                    2,710$             

Annualized Cost Calculation
Cost Basis (Date) Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09 Jan-09
Interest Rate 4.75% 4.75% 4.75% 8.55% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50%
Time (Years) 30 30 30 30 20 20 20 20 20 20 20 20
A/P Factor 0.063209 0.063209 0.063209 0.093476 0.064147 0.064147 0.064147 0.064147 0.064147 0.064147 0.064147 0.064147

Proposed Regional Project Desal
Assuming 5 Vertical and 1 Slant Wells

Proposed Regional Project Desal
Assuming 5 Vertical and 1 Slant Wells

With SRF Funding

Proposed Regional Project Desal
Assuming 5 Vertical and 1 Slant Wells

With SRF and Grant Funding
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Monterey Bay Regional Water Supply Project
Affects of SRF Funding on Net Cost of Water 

Financing Assumptions for Regional Project, Exhibit C Project, and CAW Facilities if included with Regional Project:
Assumes low interest SRF loans over 20 years for remainder of Capital Costs

Financing Assumptions for North Marina, Moss Landing, and CAW Facilities if not included with Regional Project:
Assumes 8.55% financing over 30 years for all Capital Costs
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(excluding Implementation 
Most Probable Capital Cost with Contingency 196,300,000$           240,300,000$            $        239,000,000  $       266,000,000 132,000,000$        132,000,000$           328,300,000$           372,300,000$           371,000,000$           398,000,000$            

Grant Funding -$                          -$                              -$                              -$                              -$                               

Net Capital Cost after Grants 196,300,000$           240,300,000$            $        239,000,000  $       266,000,000 132,000,000$        132,000,000$           328,300,000$           372,300,000$           371,000,000$           398,000,000$            
Cost of Issuance 1.25% 1.25% 0.0% 0.0% 0.0% 0.0% 1.25% 1.25% 0.0% 0.0%

Capital Cost including cost of issuance 198,800,000$           243,300,000$           239,000,000$         266,000,000$        132,000,000$        132,000,000$           332,400,000$           377,000,000$           371,000,000$           398,000,000$            

Type of Funding SRF Loans SRF Loans Equity Equity SRF Loans Equity SRF Loans SRF Loans Equity Equity

Interest Rate 2.5% 2.5% 8.55% 8.55% 2.5% 8.55% 2.5% 2.5% 8.55% 8.55%

Time (years) 20                             20                             30                           30                          20                          30                             20                             20                             30                             30                              

A/P Factor 0.064147129            0.064147129            0.093476404          0.093476404         0.064147129         0.093476404            0.064147129            0.064147129            0.093476404            0.093476404             

Annualized Capital Costs 12,800,000$             15,600,000$             22,300,000$           24,900,000$          8,500,000$            12,300,000$             21,300,000$             # 24,200,000$             0 34,700,000$             0 37,200,000$              

Annual O&M Costs 12,900,000$             12,500,000$             13,300,000$           13,000,000$          700,000$               700,000$                  13,600,000$             # 13,200,000$             # 14,000,000$             # 13,700,000$              
Annual O&M Avoided -$                          -$                          -$                       -$                       (2,300,000)$           (2,300,000)$              (2,300,000)$              # (2,300,000)$              # (2,300,000)$              # (2,300,000)$               

Total Annualized Cost 25,700,000$           28,100,000$           35,600,000$        37,900,000$       6,900,000$         10,700,000$          32,600,000$          # 35,100,000$          # 46,400,000$           # 48,600,000$           Total Annualized Cost 25,700,000$           28,100,000$           35,600,000$        37,900,000$       6,900,000$         10,700,000$          32,600,000$          # 35,100,000$          # 46,400,000$           # 48,600,000$           

Net Cost of Water- Full Production
Total Production, AFY 10,500                      10,500                      9,600                      8,800                     8,800                     8,800                        10,500                      10,500                      9,600                        8,800                         

Groundwater (GW) Offset, AFY 1,700                        1,700                        800                         -                         -                         -                            1,700                        1,700                        -                            -                             

CAW Delivery, AFY 8,800                        8,800                        8,800                      8,800                     8,800                     8,800                        8,800                        8,800                        8,800                        8,800                         

Method of GW Offset  N/A  N/A  Delivery to CSIP  N/A  N/A  N/A  N/A  N/A  Delivery to CSIP  N/A 

Revenue from GW Offset Sales -$                          -$                          -$                       -$                       -$                       -$                          -$                          -$                          N/A N/A
Net Annualized Cost 25,970,000$             28,560,000$             35,600,000$           37,900,000$          6,900,000$            10,700,000$             32,870,000$             35,460,000$             46,400,000$             48,600,000$              

Cost of Delivery (CAW and MCWD), $/AF 2,470$                    2,720$                    4,050$                 4,310$                 780$                    1,220$                    3,250$                    3,500$                    5,270$                    5,530$                     

Cost of Delivery at Full Production without Grants and SRF 3,670$                    3,940$                    5,270$                    5,530$                     

$4,500 

Potential Funding Benefits‐ Assuming Full Production
$6,000 

Potential Funding Benefits ‐ Project Comparison (Full Production)
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Page 6 of 23

Exhibit LWM-14



Monterey Bay Regional Water Supply Project
Affects of Grants and SRF Funding on Net Cost of Water 

Financing Assumptions for Regional Project, Exhibit C Project, and CAW Facilities if included with Regional Project:
Assumes 25% Grants for Regional Project, Exhibit C Project, and CAW Facilities if included with Regional Project
Assumes low interest SRF loans over 20 years for remainder of Capital Costs

Financing Assumptions for North Marina, Moss Landing, and CAW Facilities if not included with Regional Project:
Assumes 8.55% financing over 30 years for all Capital Costs
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(excluding Implementation Allowances 
Most Probable Capital Cost with Contingency 196,300,000$            240,300,000$             $        239,000,000  $       266,000,000 132,000,000$         132,000,000$           328,300,000$            372,300,000$            371,000,000$            398,000,000$             

Grant Funding 49,100,000$              60,100,000$               $                            -  $                           - 33,000,000$           -$                           82,100,000$              93,100,000$              -$                               -$                                

Net Capital Cost after Grants 147,200,000$            180,200,000$             $        239,000,000  $       266,000,000 99,000,000$           132,000,000$           246,200,000$            279,200,000$            371,000,000$            398,000,000$             
Cost of Issuance 1.25% 1.25% 0.0% 0.0% 0.0% 0.0% 1.25% 1.25% 0.0% 0.0%

Capital Cost including cost of issuance 149,000,000$            182,500,000$            239,000,000$         266,000,000$        99,000,000$           132,000,000$           249,300,000$            282,700,000$            371,000,000$            398,000,000$             

Type of Funding SRF Loans SRF Loans Equity Equity SRF Loans Equity SRF Loans SRF Loans Equity Equity

Interest Rate 2.5% 2.5% 8.55% 8.55% 2.5% 8.55% 2.5% 2.5% 8.55% 8.55%

Time (years) 20                              20                              30                            30                           20                           30                              20                              20                              30                              30                               

A/P Factor 0.064147129             0.064147129             0.093476404          0.093476404         0.064147129          0.093476404            0.064147129             0.064147129             0.093476404             0.093476404              

Annualized Capital Costs 9,600,000$                11,700,000$              22,300,000$           24,900,000$          6,400,000$             12,300,000$             16,000,000$              # 18,100,000$              0 34,700,000$              0 37,200,000$               

Annual O&M Costs 12,900,000$              12,500,000$              13,300,000$           13,000,000$          700,000$                700,000$                   13,600,000$              # 13,200,000$              0 14,000,000$              0 13,700,000$               
Annual O&M Avoided -$                           -$                           -$                        -$                       (2,300,000)$            (2,300,000)$              (2,300,000)$               # (2,300,000)$               # (2,300,000)$               # (2,300,000)$               

Total Annualized Cost 22,500,000$          24,200,000$          35,600,000$        37,900,000$       4,800,000$         10,700,000$          27,300,000$          29,000,000$          46,400,000$          48,600,000$           

Net Cost of Water- Full Production
Total Production, AFY 10,500                       10,500                       9,600                      8,800                     8,800                      8,800                         10,500                       10,500                       9,600                         8,800                          

Groundwater (GW) Offset, AFY 1,700                         1,700                         800                         -                         -                          -                             1,700                         1,700                         -                             -                              

CAW Delivery, AFY 8,800                         8,800                         8,800                      8,800                     8,800                      8,800                         8,800                         8,800                         8,800                         8,800                          

Method of GW Offset  N/A  N/A  Delivery to CSIP  N/A  N/A  N/A  N/A  N/A  Delivery to CSIP  N/A 

Revenue from GW Offset Sales -$                           -$                           -$                        -$                       -$                        -$                           -$                           -$                           N/A N/A
Net Annualized Cost 22,770,000$              24,660,000$              35,600,000$           37,900,000$          4,800,000$             10,700,000$             27,570,000$              29,460,000$              46,400,000$              48,600,000$               

Cost of Delivery (CAW and MCWD), $/AF 2,170$                   2,350$                   4,050$                 4,310$                550$                   1,220$                   2,720$                   2,900$                   5,270$                   5,530$                    

Cost of Delivery at Full Production without Grants and SRF 3,670$                   3,940$                   5,270$                   5,530$                    
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Date: April 15, 2010
Project Number:

Prepared by: RMC

Estimate Type: Conceptual Design

Process Cost Summary 
Cost for 5 Vertical and 1 Slant Well Intake Subtotal Notes
2 - Sitework 9,060,000$               
3 - Concrete 460,000$                  
11 - Equipment 1,800,000$               
16 - Electrical 450,000$                  
17- I&C -$                            

RAW CONSTRUCTION COST 11,770,000$             

Mobilization/Demobilization 1% 120,000$                  
Contractors Overhead and Profit 18% 640,000$                  Just intake well facilities

Construction Cost 12,530,000$             
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 3,760,000$               

Cost  All Slant Wells
Costs For All Slant Well Intake Subtotal Notes
2 - Sitework 15,250,000$             Replaces all wells with vertical wells.
3 - Concrete 460,000$                  
11 - Equipment 1,800,000$               
16 - Electrical 450,000$                 

Vertical Wells 18 in 6 EA 1,900,000$                       11,400,000$             Estimate from CAW

RAW CONSTRUCTION COST 17,960,000$             
Mobilization/Demobilization 1% 110,000$                  

Contractors Overhead and Profit 18% 2,310,000$               Just intake well facilities
Total 20,380,000$             

Implementation (Program Management, Design, CEQA, Legal, CM) 30% 6,110,000$               

Spec. Division Item Size Units Quantity Unit Unit Cost Total Cost Notes
Intake Wells and Pipeline 9,060,000$               

Intake Wells
Vertical Wells 18 in 4 EA 540,000$                          2,160,000$               Estimate from CAW

Well development and water disposal 6 EA 160,000$                          960,000$                  CAW unit costs
Test Well (Vertical) 1 EA 750,000$                          750,000$                  Assumes $1800/LF * 300ft + pump and testing costs
Test Well (Slant) 1 EA 2,300,000$                       2,300,000$               CAW unit Cost 

Pipelines Bore & Jack at Hwy 1 500 ft 1,786.00$                         890,000$                  CAW unit costs
Intake Water
MCWRA Pipeline 36 in 9,500 ft 212.50$                            2,000,000$               CAW unit costs
MCWD Pipeline 36 in 11,500 ft Included in MCWD- Intake & Desalination Facility

Structures 460,000$                  

Intake Well Head Structures Based on a 18' x 18' x 10' underground vault
Structural Excavation 435 CY 6 EA 35$                                  91,000$                    
Base Slab 18 CY 6 EA 800$                                86,000$                    
Walls 27 CY 6 EA 1,200$                              194,000$                  
Elevated Slab 12 6 EA 1,200$                              86,000$                    

Equipment 1,800,000$               

Intake Well Pumps 300 HP 6 total 300,000$                          1,800,000$               
CAW unit cost (increased cost proportional to hp 
increase)

Electrical 450,000$                  

Electrical Allowance Assumes 25% of Equipment 450,000$                 CAW unit costs
17 - I&C -$                             

included in electrical 

EASEMENT AND LAND ACQUISITION Total Cost
Item Size Units Quantity Unit Unit Cost 420,000$                  

Well Sites and Pipeline 420,000$                  

Project: Monterey Bay Regional Water Supply Project
Component: MCWRA- Intake Facilities
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Date: April 15, 2010
Project Number:

Prepared by: RMC

Estimate Type: Conceptual Design

Process Cost Summary by Division
Spec. Division Subtotal Notes
2 - Sitework 10,250,000$                
3 - Concrete 6,600,000$                  
11 - Equipment 43,220,000$                
16 - Electrical 15,020,000$                
17- I&C -$                                

D/B Components (Desal Facilities)
RAW CONSTRUCTION COST 70,400,000$               

Mobilization/Demobilization 1% 700,000$                    
Contractors Overhead and Profit 0% -$                                included in unit costs (18%)

Construction Cost 71,100,000$               
Design Build Engineering 15% 10,670,000$               

Construction Cost + Design Build) 81,770,000$               
Implementation (Program Management, Design, CEQA, Legal, CM) 15% 12,270,000$               

Non D/B Components (MCWD Pipeline)
RAW CONSTRUCTION COST 2,440,000$                 

Mobilization/Demobilization 1% 20,000$                      
Contractors Overhead and Profit 18% 390,000$                    

Construction Cost 2,850,000$                 
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 860,000$                    

MRWPCA Component
RAW CONSTRUCTION COST 2,250,000$                 

Mobilization/Demobilization 1% 20,000$                      
Contractors Overhead and Profit 0% -$                                included in cost

Construction Cost 2,270,000$                 
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 680,000$                    

Spec. Division Item Size Units Quantity Unit Unit Cost Total Cost Notes
2 - Sitework 10,250,000$               
Intake

MCWD Pipeline 36 in 11500 ft 212.50$                             2,440,000$                  MCWD Portion on Pipeline
Desal Facility
Sitework and Yard piping 10.0 acres 435,600 sf 5.00$                                 2,180,000$                  CAW unit cost 

Outfall Facilities
Pipeline 36 in 2500 ft 150.00$                             380,000$                     CAW unit cost 

Brine Disposal Building (at PCA) 2,250,000$                  
Estimate from PCA:  reduced 25% to account for 
contingency added on summary sheets

Tank/Reservoir 3 MG 1 1.00$                                 3,000,000$                  Cost used for Clearwells

3 - Structures 6,600,000$                 

Desalination Facility
RO Building 19,000 SF 137$                                  2,600,000$                  CAW unit cost 
Admin/O&M/lab 15,000 SF 200$                                  3,000,000$                  CAW unit cost 

Chemical Storage 6,000 SF 1,000,000$                  CAW unit cost 

11 - Equipment 43,220,000$               

Intake Facilities
Brackish Source Water Receipt Point Meter 250,000$                     RMC Estimate

Pretreatment

Filters 4,200,000$                  From CAW (includes filters and backwash pump station)

Residual Handling
Wash Water Treatment / Recovery 60,000 Gal Equipment/Structure 200,000$                     CAW unit cost 
Treated Wash Water Pump Station 2 mgd 2 x 10 hp. No building 50,000$                       CAW unit cost 
Solids Dewatering Equipment 1,000 ppd (1) Gravity Belt Thickener 120,000$                     CAW unit cost 
Solids Dewatering Building 1,600 Sq. Ft Canopy 100,000$                     CAW unit cost 
Dried Solids Storage 5,000 SF Asphalt Pad 30,000$                       CAW unit cost 
RO CIP Effluent Treatment 20,000 Gal Storage Sump 80,000$                       CAW unit cost 

Cartridge Filters 5 micron 8 EA 80,000$                             640,000$                     Included in RO system estimate

RO Process Equipment
 (First Pass and Partial Second) 10 mgd 1 EA 3,100,000$                        31,000,000$                CAW Unit Cost

NaOCL Feed System
FRP tank 4500 GAL 2 EA 41,475$                             80,000$                       Based on scaled HDPE tank cost
Metering Pumps 0.5 HP 2 EA 8,000$                               20,000$                        Vendor Quote (Watson-Marlow 2008) 

pH Adjustment NaOH tanks 2,000 gal 2 ea 9,500$                               20,000$                       Trussell March 2008
NaOH pumps 4 ea 8,000$                               30,000$                       Trussell March 2008
NaOH piping and fittings 1 ls 20,000$                             20,000$                       Trussell March 2009

Lime Feeding and Storage
Lime Silo and Slaker 1 EA 400,000$                           400,000$                     Vendor Quote (RDP Technologies April 2009)
Lime Saturator 1 EA 250,000$                           250,000$                     Vendor Quote (Degremont March 2009)

Carbon Dioxide CO2 Feed and Storage 18 Tons 1 EA 325,000$                           330,000$                     Vendor Quote and Trussell April 2009

Clearwells 1.5 MG 2 EA 1.00$                                 3,000,000$                  CAW unit cost (includes install)

Product Water Pump Station 10 mgd 1 EA 2,400,000$                        2,400,000$                   CAW unit cost 

16 - Electrical 15,020,000$               

Electrical Allowance 25% of plant construction cost 25% 15,020,000$               CAW unit cost
17 - I&C -$                                
I&C Allowance included in electrical 

WPCA OUTFALL CAPACITY CHARGE (for brine to outfall) Total Cost
Item Quantity Units Unit Cost 2,500,000$                  

MRWPCA Outfall Capacity Charge 2,500,000$                  Capital Cost

EASEMENT AND LAND ACQUISITION Total Cost
Item Size Units Quantity Unit Unit Cost 200,000$                     

Intake Pipeline 200,000$                     

MCWD- Intake / Desalination Facilities
Project:
Component: 

Monterey Bay Regional Water Supply Project
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Date: April 15, 2010
Project Number:

Prepared by: RMC

Estimate Type: Conceptual Design

Process Cost Summary by Division
Spec. Division Subtotal Notes
Common Pipelines 11,950,000$            
MCWD-Only Tie-In Pipeline 4,420,000$              
11 - Equipment
16 - Electrical 130,000$                 
17- I&C -$                            

RAW CONSTRUCTION COST of Common Pipelines 12,080,000$            
RAW CONSTRUCTION COST of MCWD Distribution 4,420,000$              

Mobilization/Demobilization 0% -$                             included
Contractors Overhead and Profit 0% -$                             included in unit costs (18%)

Implementation of Common Pipelines 30% 3,600,000$              
Implementation of Common Pipelines 30% 1,300,000$              

Spec. Division Item Size Units Quantity Unit Unit Cost Total Cost Notes
Pipelines 16,370,000$            
Pipelines
Product Water Delivery

North of Reservation Road 36 inch 16,000 LF 369.33$                      5,910,000$              CAW unit costs
Reservation Road to MCWD Tie In 36 inch 15,000 LF 369.33$                      5,540,000$              CAW unit costs

Pipe from MCWD Tie in to Seaside Pipeline 36 inch 15,000 LF included in CAW Components
Seaside Pipeline to Terminal 36 inch 13,000 LF included in CAW Components

MCWD Tie in pipeline 24 inch 12,250 LF 288.00$                      3,530,000$              
Bore & Jack at Hwy 1 500 ft 1,786.00$                   890,000$                 

MCWD Meter 250,000$                 RMC Estimate- includes Mag meter and underground vault
CAW Meter 250,000$                 RMC Estimate- includes Mag meter and underground vault

16 - Electrical 130,000$                 
Electrical Allowance Assumes 25% of MCWD and CAW Meter 130,000$                 CAW unit costs

17 - I&C -$                             
included in cost above

WPCA OUTFALL CAPACITY CHARGE (for brine to outfall)
Item Quantity Units Unit Cost

Not Applicable -$                             

EASEMENT AND LAND ACQUISITION Total Cost
Item Size Units Quantity Unit Unit Cost 890,000$                 

From Desal Facility to Tie-in Location 21,000 LF 1.70$                          890,000$                 

Project:
Component: 

Monterey Bay Regional Water Supply Project
MCWD- Product Water Pipeline
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Date: April 15, 2010
Project Number:

Prepared by: RMC

Estimate Type: Conceptual Design

Process Cost Summary by Division
Spec. Division Subtotal Notes
Pipelines 13,570,000$       
Common Product Water Delivery Components 33,480,000$       
16 - Electrical -$                         
17- I&C -$                        

RAW CONSTRUCTION COST 47,050,000$      

Mobilization/Demobilization 0% -$                        included in costs below
Contractors Overhead and Profit 0% -$                        included in costs below

Construction Cost 47,050,000$      
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 14,120,000$      

Spec. Division Item Size Units Quantity Unit Unit Cost Total Cost Notes
Pipelines 13,570,000$      

Seaside Pipeline to Terminal 36 inch 12,000 LF 669.23$                               8,030,000$         CAW unit cost
From Delivery Point  to Seaside Pipeline 36 inch 15,000 LF 369.33$                               5,540,000$         CAW unit costs

CAW Components 33,480,000$      

Terminal Reservoir 2 x 3 MG,130 ft., DYK 6,600,000$         CAW unit cost
ASR Pump Station 4 x 50 hp vs, 1200 sf bldg 1,500,000$         CAW unit cost
Earthwork, sitework, and piping 100kcuyds, 60ksf, 4000 LF 2,600,000$         CAW unit cost
ASR System 9,680,000$         CAW unit cost
Monterey Pipeline 36 in. ML/CSP 150 psi 12,800,000$       CAW unit cost
Valley Greens Pump station 4 x 25 hp, 800 sf 300,000$             CAW unit cost

16 - Electrical -$                        
Included in cost above

17 - I&C -$                        
Included in costs above

WPCA OUTFALL CAPACITY CHARGE (for brine to outfall)
Item Quantity Units Unit Cost

Not Applicable -$                         

EASEMENT AND LAND ACQUISITION Total Cost
Item Size Units Quantity Unit Unit Cost 3,300,000$         

nes in TAMC ROW (to Monterey Bike Path) 765,000$             CAW unit costs
Terminal Reservoir 1,000,000$         CAW unit costs

ASR Well Sites 800,000$             CAW unit costs
Pipelines in Bike Path 500,000$             CAW unit costs

Pipelines through Presidio 50,000$               CAW unit costs
Valley Greens Pump Station 180,000$             CAW unit costs

Project: Monterey Bay Regional Water Supply Project
Component: CAW Components
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Initial Production O&M

Desalination Option
Delivery to CAW, 

AFY GW Offset %
Total Production, 

AFY
Summer 

Production, AFY Winter Production, AFY
Summer 

Production, gpm
Winter 

Production, gpm
Regional Project 8,800                   15.0% 10,120                 5,768                   4,352                                 7,152                   5,395                   
North Marina 8,800                   9.0% 9,592                   5,467                   4,125                                 6,779                   5,114                   
Moss Landing 8,800                   0.0% 8,800                   5,016                   3,784                                 6,219                   4,692                   

Assumptions
First Pass Recovery 45%
Second Pass Recovery 90%
Overall Recovery 43%
Pretreatment Eff. 99%

RO System Summer gpm Winter gpm Summer gpm Winter gpm Summer gpm Winter gpm
Pretreatment Feed 16,555 12,489 15,691 11,837 14,396 10,860
1st Pass Feed 16,390 12,364 15,535 11,719 14,252 10,751
1st Pass Production 7,375 5,564 6,991 5,274 6,413 4,838
2nd Pass Percentage 40% 40% 40% 40% 40% 40%
2nd Pass Feed 2,950 2,226 2,796 2,109 2,565 1,935
2nd Pass Production 2,655 2,003 2,517 1,898 2,309 1,742
Total Desal Production 7,152 5,395 6,779 5,114 6,219 4,692

DESALINATION FACILITIES

Units Regional North Marina Moss Landing
Intake Facilities

Type Vertical Wells Slant Wells Open Intake
Summer Average Flow gpm 16,555 15,691 14,396
Winter Average Flow gpm 12,489 11,837 10,860
Total Head ft 300 300 40
Summer Energy kw-hrs 5,456,711            5,172,013            632,662               
Winter Energy kw-hrs 4,116,466            3,901,694            477,271               
Summer Energy Cost $ 748,000$             709,000$             87,000$               
Winter Energy Cost $ 383,000$             363,000$             44,000$               

Total Annual Energy Cost for Intake Facilities $ 1,131,000$         1,072,000$         131,000$            

Pretreatment
Mixing Units Regional North Marina Moss Landing
Mixing Horsepower hp 0 0 90
Summer Energy kw-hrs -                       -                       293,955               
Winter Energy kw-hrs -                       -                       293,955               
Summer Energy Cost $ -$                     -$                     35,000$               
Winter Energy Cost $ -$                     -$                     24,000$               

Total Annual Pretreatment Mixing Energy -$                    -$                    59,000$              

Filtration Units Regional North Marina Moss Landing
Type Granular Media Granular Media Membrane
Lift ft 0 0 25
Summer Energy kw-hrs -                       -                       395,414               
Winter Energy kw-hrs -                       -                       298,295               
Summer Energy Cost $ -$                     -$                     47,000$               
Winter Energy Cost $ -$                     -$                     24,000$               

Total Annual Filtration Energy -$                    -$                    71,000$              

Pre-treatment Chemicals Units Regional North Marina Moss Landing
Coagulation (FeCl3) mg/l 0 0 10

Consumption lb/year 0 -                       553,547               
Unit Cost, $/lb 0.75$                   -$                     -$                     415,000$             

Chlorination (Chlorine Gas) mg/l 2 2 3
Consumption lb/year 127,316               120,673               166,064               
Unit Cost, $/lb 0.20$                   25,000$               24,000$               33,000$               

Dechlorination (NaHSO3) mg/l 2 2 3
Consumption lb/year 127,316               120,673               166,064               
Unit Cost, $/lb 2.40$                   306,000$             290,000$             399,000$             

Antiscalant mg/l 1 1 1
Consumption lb/year 63,658                 60,337                 55,355                 
Unit Cost, $/lb 1.45$                   153,000$             145,000$             133,000$             

Total Pre-Treatment Chemical Cost 484,000$            459,000$            980,000$            

Materials Replacement Units Regional North Marina Moss Landing
Cartridge Filter Replacement LS 85,000$               85,000$               85,000$               
Media Replacement LS 3,000$                 3,000$                 -$                     
Membrane Replacement LS -$                     -$                     120,000$             

Total Pre-treatment Materials Replacement 88,000$              88,000$              205,000$            

Reverse Osmosis Process Units Regional North Marina Moss Landing
Summer Annual Flow (Applied-1st Pass) gpm 16,390 15,535 14,252
Winter Annual Flow (Applied-1st Pass) gpm 12,364 11,719 10,751
Summer Annual Permeate Production (1st Pass) gpm 7,375 6,991 6,413
Winter Annual Permeate Production (1st Pass) gpm 5,564 5,274 4,838
Summer Annual Brine Production (1st Pass) gpm 9,014 8,544 7,839
Winter Annual Brine Production (1st Pass) gpm 6,800 6,445 5,913

Units Regional North Marina Moss Landing
Filtrate Forwarding Pump (First Pass) boost to 50 psi 30 30 50

Summer Energy kw-hrs 1,102,119            1,044,617            1,597,273            
Winter Energy kw-hrs 831,423               788,044               1,204,960            
Summer Energy Cost $ 132,000$             125,000$             192,000$             
Winter Energy Cost $ 67,000$               63,000$               96,000$               

Total Filtrate Forwarding Pump Energy 199,000$            188,000$            288,000$            

Units Regional North Marina Moss Landing
High Pressure Pump (First Pass) 900 900 900

Summer Energy kw-hrs 14,878,600          14,102,325          12,937,913          
Winter Energy kw-hrs 11,224,207          10,638,596          9,760,180            
Summer Energy Cost $ 1,785,000$          1,692,000$          1,553,000$          
Winter Energy Cost $ 898,000$             851,000$             781,000$             

Total High Pressure Pump Energy 2,683,000$          2,543,000$          2,334,000$          

Units Regional North Marina Moss Landing
Energy Recovery Booster Pump (First Pass) 95 95 95

Summer Energy kw-hrs 959,762               909,687               834,575               
Winter Energy kw-hrs 724,031               686,255               629,592               
Summer Energy Cost $ 115,000$             109,000$             100,000$             
Winter Energy Cost $ 58,000$               55,000$               50,000$               

Total ER Booster Pump Energy 173,000$             164,000$             150,000$             

Units Regional North Marina Moss Landing

Operations Cost Estimate (2009 Dollars)
Project Cost Comparison

Regional Project North Marina Moss Landing

OPERATION & MAINTENANCE (O & M) COSTS
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Initial Production O&M
Second Pass Booster Pump 280 280 280

Summer Energy kw-hrs 1,851,559            1,754,956            1,610,051            
Winter Energy kw-hrs 1,396,790            1,323,914            1,214,600            
Summer Energy Cost $ 222,000$             211,000$             193,000$             
Winter Energy Cost $ 112,000$             106,000$             97,000$               

Total Second Pass  Booster Pump Energy 334,000$             317,000$             290,000$             

Units Regional North Marina Moss Landing
Miscellaneous Chemicals mg/l 3 3 3

Consumption lb/year 189,064               179,200               164,403               
Unit Cost, $/lb 1.00$                   142,000$             134,000$             123,000$             

Total RO Chemicals 142,000$            134,000$            123,000$            

Units Regional North Marina Moss Landing
RO Materials Replacement

Membrane Replacement (15 year cycle- replacing 
approximately 15% a year) LS 445,000$             490,000$             445,000$             

Total  Materials Replacement 445,000$            490,000$            445,000$            

Post-Treatment Process Units Regional North Marina Moss Landing
Remineralization (Lime) mg/l 56.4 56.4 56.4

Consumption lb/year 1,551,012            1,470,090            1,348,706            
Unit Cost, $/lb 0.15$                   233,000$             221,000$             202,000$             

Remineralization (CO2) mg/l 27 27 27
Consumption lb/year 742,506               703,766               645,657               
Unit Cost, $/lb 0.20$                   149,000$             141,000$             129,000$             

Chlorination (Sodium Hypochlorite) mg/l 2.3 2.3 2.3
Consumption lb/year 63,250                 59,950                 55,000                 
Unit Cost, $/lb 1.00$                   63,000$               60,000$               55,000$               

pH adjustment (Sodium Hydroxide) mg/l 2.4 2.4 2.4
Consumption lb/year 66,001                 62,557                 57,392                 
Unit Cost, $/lb 0.20$                   13,000$               13,000$               11,000$               

Total Post-Treatment Chemical Cost 458,000$            435,000$            397,000$            

Wash Water Treatment/Recovery Units Regional North Marina Moss Landing
Chemicals

Summer Average Flow gpm 166 157 144
Winter Average Flow gpm 125                      118                      109                      
Coagulation (FeCl3) mg/l 10                        10                        10                        
Consumption lb/yr 7,894                   7,482                   6,864                   
Unit Cost, $/lb 0.75$                   6,000$                 6,000$                 5,000$                 

Total Wash Water Chemical Cost 6,000$                6,000$                5,000$                

Units Regional North Marina Moss Landing
Treated Wash Water Pump Station ft 30 30 30

Summer Energy kw-hrs 6,463                   6,126                   5,620                   
Winter Energy kw-hrs 4,875                   4,621                   4,239                   
Summer Energy Cost $ 1,000$                 1,000$                 1,000$                 
Winter Energy Cost $ -$                     -$                     -$                     

Total Second Pass  Booster Pump Energy 1,000$                1,000$                1,000$                

Product Water Delivery Pump Station Units Regional North Marina Moss Landing
Lift ft 240 240 390
Summer Energy kw-hrs 1,885,839            1,787,448            2,664,773            
Winter Energy kw-hrs 1,422,651            1,348,425            2,010,267            
Summer Energy Cost $ 226,000$             214,000$             320,000$             
Winter Energy Cost $ 114,000$             108,000$             161,000$             

Total Annual Product Water PS Energy 340,000$            322,000$            481,000$            

Units Regional North Marina Moss Landing
Miscellaneous Facility Power Usage kw 150 150 150

Summer Energy kw-hrs 657,000               657,000               657,000               
Winter Energy kw-hrs 657,000               657,000               657,000               
Summer Energy Cost $ 79,000$               79,000$               79,000$               
Winter Energy Cost $ 53,000$               53,000$               53,000$               

Total Miscellaneous  Energy 132,000$            132,000$            132,000$            

Units Regional North Marina Moss Landing
Labor $/hr Total Hours

Plant Operator (8) 50 800,000$             800,000$             800,000$             16,000 hrs
Operations Foreman (2) 55 220,000$             220,000$             220,000$             4,000 hrs
Utility Worker (3) 45 270,000$             270,000$             270,000$             6,000 hrs
Utility Foreman 50 100,000$             100,000$             100,000$             2,000 hrs
Operations Supervisor 69 138,000$             138,000$             138,000$             2,000 hrs
Operations Supervisor 69 138,000$             138,000$             138,000$             2,000 hrs
Plant Manager 69 138,000$             138,000$             138,000$             2,000 hrs
Admin Assistance (on-site) 35 70,000$               70,000$               70,000$               2,000 hrs
Admin Assistance (off-site) 35 70,000$               70,000$               70,000$               2,000 hrs
SCADA Supervisor 55 110,000$             110,000$             110,000$             2,000 hrs
Lab Water Quality Specialist 55 110,000$             110,000$             110,000$             2,000 hrs
Lab Assistant 45 90,000$               90,000$               90,000$               2,000 hrs
Contract Services, Disposal, Security, etc. 280,000$             280,000$             280,000$             

Total Labor 2,534,000$         2,534,000$         2,534,000$         

Brine Disposal Units Regional North Marina Moss Landing
Summer Flow gpm 9,238 8,756 8,033
Winter Flow gpm 6,969 6,605 6,060
Total Annual Flow kgal 4,259,125            4,036,910            3,703,587            
Unit Cost, $/kgal 0.089$                 379,000$             359,000$             -$                     

Total Brine Discharge Fee 379,000$            359,000$            -$                     

Summary of Desalination O&M Costs Units Regional North Marina Moss Landing
Power LS 4,993,000$          4,739,000$          3,937,000$          
Chemicals LS 943,000$             895,000$             1,378,000$          
Membrane Replacement LS 533,000$             578,000$             650,000$             
Equipment Repair and Replacement LS 1,500,000$          2,100,000$          2,700,000$          
Labor LS 2,534,000$          2,534,000$          2,534,000$          
Brine Discharge LS 379,000$             359,000$             -$                     
MRWPCA Outfall Inspection (from MRWPCA) LS 20,000$               20,000$               -$                     
Groundwater Monitoring (from MCWRA) LS 500,000$             500,000$             -$                     
Ocean Monitoring LS 250,000$             

Total O&M Costs 11,402,000$       11,725,000$       11,449,000$       

12,884,260$        13,249,250$        12,937,370$        

CAW-ONLY FACILITIES
DESALINATED WATER CONVEYANCE FACILITIES

Valley Greens Pump Station 
Summer Annual Flow 1,700 afy
Winter Annual Flow 0 afy

Lift 90 ft $342,000 Power
Summer Energy 196,771 kw-hrs 0.14$                   /kw-hrs $27,941 $54,000 Chemicals
Winter Energy 0 kw-hrs 0.10$                   /kw-hrs $0

Subtotal VGPS $28,000 $73,000 Equipment Repair and Replacement
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Initial Production O&M
$126,000 Labor

ASR Pump Station Outfall User Charge
Summer Annual Flow 0 afy MRWPCA Outfall Inspection (from MRWPCA)
Winter Annual Flow 700 afy Groundwater Monitoring (from MCWRA)

Lift 60 ft Ocean Monitoring
Summer Energy 0 kw-hrs 0.14$                   /kw-hrs $0
Winter Energy 54,015 kw-hrs 0.10$                   /kw-hrs $5,402

Subtotal ASRPS $6,000
Labor
Operators 500 hrs 50$                      hr $25,000

$60,000

ASR SYSTEM
Segunda Pump Station 600 afy
Summer Annual Flow 1,900 afy
Winter Annual Flow 280 ft

Lift 216,062 kw-hrs 0.14$                   /kw-hrs $30,681
Summer Energy 760,218 kw-hrs 0.10$                   /kw-hrs $76,022
Winter Energy 200 hrs 50$                      hr $10,000

Labor (Operators) Subtotal SPS $116,703

Begonia Iron Removal Plant
Summer Annual Flow 0 afy
Winter Annual Flow (Excess for ASR) 1,300 afy
Annual Chem Cost 27$                      /AF $35,100
Annual Labor 42$                      /AF $54,600
Annual Power 10$                      /AF $13,000

Source Well Lift 420 ft
Summer Source Well Energy 0 kw-hrs 0.14$                   /kw-hrs $0
Winter Source Well Energy 780,224 kw-hrs 0.10$                   /kw-hrs $78,022

Source Well Labor 20$                      /AF $26,000
Subtotal BIRP $206,722

Seaside ASR Wells -
Summer Annual Flow 2,000 afy
Winter Annual Flow 0 afy

Lift 500 ft
Summer Energy 1,071,736 kw-hrs 0.10$                   /kw-hrs $110,389
Winter Energy 0 kw-hrs 0.09$                   /kw-hrs $0
Labor (Operators) 200 hrs 50$                      hr $10,000
Chlorination (NaOCl) 1 mg/L lbs.

Consumption 5,436 lbs/yr 1.00$                   lbs. $5,436
De-Chlorination (NaHSO3) 1 mg/L lbs.

Consumption 5,436 lbs/yr 2.40$                   lbs. $13,046
Subtotal ASR $138,871

$470,000

Repair and Replacement
ASR Wells $61,000
ASR PS $6,000
Valley Greens PS $6,000

$73,000

Total O&M CAW-Only Facilities $603,000

CAW-ONLY O&M COSTS AVOIDED
Segunda Pump Station
Summer Annual Flow Reduction 5,000 afy
Winter Annual Flow Reduction 1,900 afy

Lift 280 ft
Summer Energy Reduction 1,800,516 kw-hrs 0.14$                   /kw-hrs $255,673
Winter Energy Reduction 760,218 kw-hrs 0.10$                   /kw-hrs $76,022

Labor (Operators) Reduction 5$                        /AF $34,500
Subtotal Segunda PS Reductions $366,195

Begonia Iron Removal Plant 5,000 afy
Summer Flow Reduction 1,900 afy
Winter Flow Reduction 27$                      /AF $186,300
Annual Chemical Cost Reduction 42$                      /AF $289,800
Annual Labor Cost Reduction 10$                      /AF $69,000
Annual Treatment Power Reduction 420 ft

Source Well Lift 3,000,860 kw-hrs 0.14$                   /kw-hrs $426,122
Summer Source Well Energy Reduction 1,140,327 kw-hrs 0.10$                   /kw-hrs $114,033
Winter Source Well Energy Reduction 20$                      /AF $138,000

Misc. Water Treatment Plant Reduction 20$                      /AF $138,000
Annual Well Labor Cost Reduction Subtotal BIRP Reductions $1,361,255

-
Seaside Wells 2,200 afy
Summer Annual Flow Reduction 0 afy
Winter Annual Flow Reduction 330 ft

Lift 1,037,440 kw-hrs 0.14$                   /kw-hrs $147,317
Summer Energy Reduction 0 kw-hrs 0.10$                   /kw-hrs $0
Winter Energy Reduction 50$                      /AF $110,000
Annual Labor Reduction 3 mg/L
Chlorination (NaOCl) 17,938 lbs/yr 1.00$                   lbs. $17,938

Consumption Reduction Subtotal Seaside Well Reductions $275,255

$2,010,000SUBTOTAL COSTS AVOIDED O&M

SUBTOTAL DESALINATED WATER CONVEYANCE O&M

SUBTOTAL SEGUNDA-ASR SYSTEM O&M

SUBTOTAL REPAIR AND REPLACEMENT
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Full Production O&M

Desalination Option
Delivery to CAW, 

AFY GW Offset %
Total Production, 

AFY
Summer 

Production, AFY Winter Production, AFY
Summer 

Production, gpm
Winter 

Production, gpm
Regional Project 8,800                   N/A 10,500                 5,985                   4,515                                 7,420                   5,598                   
North Marina 8,800                   9.0% 9,592                   5,467                   4,125                                 6,779                   5,114                   
Moss Landing 8,800                   0.0% 8,800                   5,016                   3,784                                 6,219                   4,692                   

Assumptions
First Pass Recovery 45%
Second Pass Recovery 90%
Overall Recovery 43%
Pretreatment Eff. 99%

RO System Summer gpm Winter gpm Summer gpm Winter gpm Summer gpm Winter gpm
Pretreatment Feed 17,177 12,958 15,691 11,837 14,396 10,860
1st Pass Feed 17,005 12,828 15,535 11,719 14,252 10,751
1st Pass Production 7,652 5,773 6,991 5,274 6,413 4,838
2nd Pass Percentage 40% 40% 40% 40% 40% 40%
2nd Pass Feed 3,061 2,309 2,796 2,109 2,565 1,935
2nd Pass Production 2,755 2,078 2,517 1,898 2,309 1,742
Total Desal Production 7,420 5,598 6,779 5,114 6,219 4,692

DESALINATION FACILITIES

Units Regional North Marina Moss Landing
Intake Facilities

Type Vertical Wells Slant Wells Open Intake
Summer Average Flow gpm 17,177 15,691 14,396
Winter Average Flow gpm 12,958 11,837 10,860
Total Head ft 300 300 40
Summer Energy kw-hrs 5,661,607            5,172,013            632,662               
Winter Energy kw-hrs 4,271,037            3,901,694            477,271               
Summer Energy Cost $ 776,000$             709,000$             87,000$               
Winter Energy Cost $ 397,000$             363,000$             44,000$               

Total Annual Energy Cost for Intake Facilities $ 1,173,000$         1,072,000$         131,000$            

Pretreatment
Mixing Units Regional North Marina Moss Landing
Mixing Horsepower hp 0 0 90
Summer Energy kw-hrs -                       -                       293,955               
Winter Energy kw-hrs -                       -                       293,955               
Summer Energy Cost $ -$                     -$                     35,000$               
Winter Energy Cost $ -$                     -$                     24,000$               

Total Annual Pretreatment Mixing Energy -$                    -$                    59,000$              

Filtration Units Regional North Marina Moss Landing
Type Granular Media Granular Media Membrane
Lift ft 0 0 25
Summer Energy kw-hrs -                       -                       395,414               
Winter Energy kw-hrs -                       -                       298,295               
Summer Energy Cost $ -$                     -$                     47,000$               
Winter Energy Cost $ -$                     -$                     24,000$               

Total Annual Filtration Energy -$                    -$                    71,000$              

Pre-treatment Chemicals Units Regional North Marina Moss Landing
Coagulation (FeCl3) mg/l 0 0 10

Consumption lb/year 0 -                       553,547               
Unit Cost, $/lb 0.75$                   -$                     -$                     415,000$             

Chlorination (Chlorine Gas) mg/l 2 2 3
Consumption lb/year 132,096               120,673               166,064               
Unit Cost, $/lb 0.20$                   26,000$               24,000$               33,000$               

Dechlorination (NaHSO3) mg/l 2 2 3
Consumption lb/year 132,096               120,673               166,064               
Unit Cost, $/lb 2.40$                   317,000$             290,000$             399,000$             

Antiscalant mg/l 1 1 1
Consumption lb/year 66,048                 60,337                 55,355                 
Unit Cost, $/lb 1.45$                   159,000$             145,000$             133,000$             

Total Pre-Treatment Chemical Cost 502,000$            459,000$            980,000$            

Materials Replacement Units Regional North Marina Moss Landing
Cartridge Filter Replacement LS 85,000$               85,000$               85,000$               
Media Replacement LS 3,000$                 3,000$                 -$                     
Membrane Replacement LS -$                     -$                     120,000$             

Total Pre-treatment Materials Replacement 88,000$              88,000$              205,000$            

Reverse Osmosis Process Units Regional North Marina Moss Landing
Summer Annual Flow (Applied-1st Pass) gpm 17,005 15,535 14,252
Winter Annual Flow (Applied-1st Pass) gpm 12,828 11,719 10,751
Summer Annual Permeate Production (1st Pass) gpm 7,652 6,991 6,413
Winter Annual Permeate Production (1st Pass) gpm 5,773 5,274 4,838
Summer Annual Brine Production (1st Pass) gpm 9,353 8,544 7,839
Winter Annual Brine Production (1st Pass) gpm 7,056 6,445 5,913

Units Regional North Marina Moss Landing
Filtrate Forwarding Pump (First Pass) boost to 50 psi 30 30 50

Summer Energy kw-hrs 1,143,502            1,044,617            1,597,273            
Winter Energy kw-hrs 862,642               788,044               1,204,960            
Summer Energy Cost $ 137,000$             125,000$             192,000$             
Winter Energy Cost $ 69,000$               63,000$               96,000$               

Total Filtrate Forwarding Pump Energy 206,000$            188,000$            288,000$            

Units Regional North Marina Moss Landing
High Pressure Pump (First Pass) 900 900 900

Summer Energy kw-hrs 15,437,283          14,102,325          12,937,913          
Winter Energy kw-hrs 11,645,669          10,638,596          9,760,180            
Summer Energy Cost $ 1,852,000$          1,692,000$          1,553,000$          
Winter Energy Cost $ 932,000$             851,000$             781,000$             

Total High Pressure Pump Energy 2,784,000$          2,543,000$          2,334,000$          

Units Regional North Marina Moss Landing
Energy Recovery Booster Pump (First Pass) 95 95 95

Summer Energy kw-hrs 995,800               909,687               834,575               
Winter Energy kw-hrs 751,218               686,255               629,592               
Summer Energy Cost $ 119,000$             109,000$             100,000$             
Winter Energy Cost $ 60,000$               55,000$               50,000$               

Total ER Booster Pump Energy 179,000$             164,000$             150,000$             

Units Regional North Marina Moss Landing

Operations Cost Estimate (2009 Dollars)
Project Cost Comparison

Regional Project North Marina Moss Landing

OPERATION & MAINTENANCE (O & M) COSTS
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Full Production O&M
Second Pass Booster Pump 280 280 280

Summer Energy kw-hrs 1,921,084            1,754,956            1,610,051            
Winter Energy kw-hrs 1,449,239            1,323,914            1,214,600            
Summer Energy Cost $ 231,000$             211,000$             193,000$             
Winter Energy Cost $ 116,000$             106,000$             97,000$               

Total Second Pass  Booster Pump Energy 347,000$             317,000$             290,000$             

Units Regional North Marina Moss Landing
Miscellaneous Chemicals mg/l 3 3 3

Consumption lb/year 196,163               179,200               164,403               
Unit Cost, $/lb 1.00$                   147,000$             134,000$             123,000$             

Total RO Chemicals 147,000$            134,000$            123,000$            

Units Regional North Marina Moss Landing
RO Materials Replacement

Membrane Replacement (15 year cycle- replacing 
approximately 15% a year) LS 445,000$             490,000$             445,000$             

Total  Materials Replacement 445,000$            490,000$            445,000$            

Post-Treatment Process Units Regional North Marina Moss Landing
Remineralization (Lime) mg/l 56.4 56.4 56.4

Consumption lb/year 1,609,252            1,470,090            1,348,706            
Unit Cost, $/lb 0.15$                   241,000$             221,000$             202,000$             

Remineralization (CO2) mg/l 27 27 27
Consumption lb/year 770,386               703,766               645,657               
Unit Cost, $/lb 0.20$                   154,000$             141,000$             129,000$             

Chlorination (Sodium Hypochlorite) mg/l 2.3 2.3 2.3
Consumption lb/year 65,626                 59,950                 55,000                 
Unit Cost, $/lb 1.00$                   66,000$               60,000$               55,000$               

pH adjustment (Sodium Hydroxide) mg/l 2.4 2.4 2.4
Consumption lb/year 68,479                 62,557                 57,392                 
Unit Cost, $/lb 0.20$                   14,000$               13,000$               11,000$               

Total Post-Treatment Chemical Cost 475,000$            435,000$            397,000$            

Wash Water Treatment/Recovery Units Regional North Marina Moss Landing
Chemicals

Summer Average Flow gpm 172 157 144
Winter Average Flow gpm 130                      118                      109                      
Coagulation (FeCl3) mg/l 10                        10                        10                        
Consumption lb/yr 8,191                   7,482                   6,864                   
Unit Cost, $/lb 0.75$                   6,000$                 6,000$                 5,000$                 

Total Wash Water Chemical Cost 6,000$                6,000$                5,000$                

Units Regional North Marina Moss Landing
Treated Wash Water Pump Station ft 30 30 30

Summer Energy kw-hrs 6,705                   6,126                   5,620                   
Winter Energy kw-hrs 5,058                   4,621                   4,239                   
Summer Energy Cost $ 1,000$                 1,000$                 1,000$                 
Winter Energy Cost $ -$                     -$                     -$                     

Total Second Pass  Booster Pump Energy 1,000$                1,000$                1,000$                

Product Water Delivery Pump Station Units Regional North Marina Moss Landing
Lift ft 240 240 390
Summer Energy kw-hrs 1,956,651            1,787,448            2,664,773            
Winter Energy kw-hrs 1,476,070            1,348,425            2,010,267            
Summer Energy Cost $ 235,000$             214,000$             320,000$             
Winter Energy Cost $ 118,000$             108,000$             161,000$             

Total Annual Product Water PS Energy 353,000$            322,000$            481,000$            

Units Regional North Marina Moss Landing
Miscellaneous Facility Power Usage kw 150 150 150

Summer Energy kw-hrs 657,000               657,000               657,000               
Winter Energy kw-hrs 657,000               657,000               657,000               
Summer Energy Cost $ 79,000$               79,000$               79,000$               
Winter Energy Cost $ 53,000$               53,000$               53,000$               

Total Miscellaneous  Energy 132,000$            132,000$            132,000$            

Units Regional North Marina Moss Landing
Labor $/hr Total Hours

Plant Operator (8) 50 800,000$             800,000$             800,000$             16,000 hrs
Operations Foreman (2) 55 220,000$             220,000$             220,000$             4,000 hrs
Utility Worker (3) 45 270,000$             270,000$             270,000$             6,000 hrs
Utility Foreman 50 100,000$             100,000$             100,000$             2,000 hrs
Operations Supervisor 69 138,000$             138,000$             138,000$             2,000 hrs
Operations Supervisor 69 138,000$             138,000$             138,000$             2,000 hrs
Plant Manager 69 138,000$             138,000$             138,000$             2,000 hrs
Admin Assistance (on-site) 35 70,000$               70,000$               70,000$               2,000 hrs
Admin Assistance (off-site) 35 70,000$               70,000$               70,000$               2,000 hrs
SCADA Supervisor 55 110,000$             110,000$             110,000$             2,000 hrs
Lab Water Quality Specialist 55 110,000$             110,000$             110,000$             2,000 hrs
Lab Assistant 45 90,000$               90,000$               90,000$               2,000 hrs
Contract Services, Disposal, Security, etc. 280,000$             280,000$             280,000$             

Total Labor 2,534,000$         2,534,000$         2,534,000$         

Brine Disposal Units Regional North Marina Moss Landing
Summer Flow gpm 9,585 8,756 8,033
Winter Flow gpm 7,231 6,605 6,060
Total Annual Flow kgal 4,419,053            4,036,910            3,703,587            
Unit Cost, $/kgal 0.089$                 393,000$             359,000$             -$                     

Total Brine Discharge Fee 393,000$            359,000$            -$                     

Summary of Desalination O&M Costs Units Regional North Marina Moss Landing
Power LS 5,175,000$          4,739,000$          3,937,000$          
Chemicals LS 978,000$             895,000$             1,378,000$          
Membrane Replacement LS 533,000$             578,000$             650,000$             
Equipment Repair and Replacement LS 1,500,000$          2,100,000$          2,700,000$          
Labor LS 2,534,000$          2,534,000$          2,534,000$          
Brine Discharge LS 393,000$             359,000$             -$                     
MRWPCA Outfall Inspection (from MRWPCA) LS 20,000$               20,000$               -$                     
Groundwater Monitoring (from MCWRA) LS 500,000$             500,000$             -$                     
Ocean Monitoring LS 250,000$             

Total O&M Costs 11,633,000$       11,725,000$       11,449,000$       

CAW-ONLY FACILITIES
DESALINATED WATER CONVEYANCE FACILITIES

Valley Greens Pump Station 
Summer Annual Flow 1,700 afy
Winter Annual Flow 0 afy

Lift 90 ft $342,000 Power
Summer Energy 196,771 kw-hrs 0.14$                   /kw-hrs $27,941 $54,000 Chemicals
Winter Energy 0 kw-hrs 0.10$                   /kw-hrs $0

Subtotal VGPS $28,000 $73,000 Equipment Repair and Replacement
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Full Production O&M
$126,000 Labor

ASR Pump Station Outfall User Charge
Summer Annual Flow 0 afy MRWPCA Outfall Inspection (from MRWPCA)
Winter Annual Flow 700 afy Groundwater Monitoring (from MCWRA)

Lift 60 ft Ocean Monitoring
Summer Energy 0 kw-hrs 0.14$                   /kw-hrs $0
Winter Energy 54,015 kw-hrs 0.10$                   /kw-hrs $5,402

Subtotal ASRPS $6,000
Labor
Operators 500 hrs 50$                      hr $25,000

$60,000

ASR SYSTEM
Segunda Pump Station 600 afy
Summer Annual Flow 1,900 afy
Winter Annual Flow 280 ft

Lift 216,062 kw-hrs 0.14$                   /kw-hrs $30,681
Summer Energy 760,218 kw-hrs 0.10$                   /kw-hrs $76,022
Winter Energy 200 hrs 50$                      hr $10,000

Labor (Operators) Subtotal SPS $116,703

Begonia Iron Removal Plant
Summer Annual Flow 0 afy
Winter Annual Flow (Excess for ASR) 1,300 afy
Annual Chem Cost 27$                      /AF $35,100
Annual Labor 42$                      /AF $54,600
Annual Power 10$                      /AF $13,000

Source Well Lift 420 ft
Summer Source Well Energy 0 kw-hrs 0.14$                   /kw-hrs $0
Winter Source Well Energy 780,224 kw-hrs 0.10$                   /kw-hrs $78,022

Source Well Labor 20$                      /AF $26,000
Subtotal BIRP $206,722

Seaside ASR Wells -
Summer Annual Flow 2,000 afy
Winter Annual Flow 0 afy

Lift 500 ft
Summer Energy 1,071,736 kw-hrs 0.10$                   /kw-hrs $110,389
Winter Energy 0 kw-hrs 0.09$                   /kw-hrs $0
Labor (Operators) 200 hrs 50$                      hr $10,000
Chlorination (NaOCl) 1 mg/L lbs.

Consumption 5,436 lbs/yr 1.00$                   lbs. $5,436
De-Chlorination (NaHSO3) 1 mg/L lbs.

Consumption 5,436 lbs/yr 2.40$                   lbs. $13,046
Subtotal ASR $138,871

$470,000

Repair and Replacement
ASR Wells $61,000
ASR PS $6,000
Valley Greens PS $6,000

$73,000

Total O&M CAW-Only Facilities $603,000

CAW-ONLY O&M COSTS AVOIDED
Segunda Pump Station
Summer Annual Flow Reduction 5,000 afy
Winter Annual Flow Reduction 1,900 afy

Lift 280 ft
Summer Energy Reduction 1,800,516 kw-hrs 0.14$                   /kw-hrs $255,673
Winter Energy Reduction 760,218 kw-hrs 0.10$                   /kw-hrs $76,022

Labor (Operators) Reduction 5$                        /AF $34,500
Subtotal Segunda PS Reductions $366,195

Begonia Iron Removal Plant 5,000 afy
Summer Flow Reduction 1,900 afy
Winter Flow Reduction 27$                      /AF $186,300
Annual Chemical Cost Reduction 42$                      /AF $289,800
Annual Labor Cost Reduction 10$                      /AF $69,000
Annual Treatment Power Reduction 420 ft

Source Well Lift 3,000,860 kw-hrs 0.14$                   /kw-hrs $426,122
Summer Source Well Energy Reduction 1,140,327 kw-hrs 0.10$                   /kw-hrs $114,033
Winter Source Well Energy Reduction 20$                      /AF $138,000

Misc. Water Treatment Plant Reduction 20$                      /AF $138,000
Annual Well Labor Cost Reduction Subtotal BIRP Reductions $1,361,255

-
Seaside Wells 2,200 afy
Summer Annual Flow Reduction 0 afy
Winter Annual Flow Reduction 330 ft

Lift 1,037,440 kw-hrs 0.14$                   /kw-hrs $147,317
Summer Energy Reduction 0 kw-hrs 0.10$                   /kw-hrs $0
Winter Energy Reduction 50$                      /AF $110,000
Annual Labor Reduction 3 mg/L
Chlorination (NaOCl) 17,938 lbs/yr 1.00$                   lbs. $17,938

Consumption Reduction Subtotal Seaside Well Reductions $275,255

$2,010,000

SUBTOTAL DESALINATED WATER CONVEYANCE O&M

SUBTOTAL SEGUNDA-ASR SYSTEM O&M

SUBTOTAL REPAIR AND REPLACEMENT

SUBTOTAL COSTS AVOIDED O&M
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Regional Project- Assuming All Slant Wells O&M

Desalination Option
Delivery to CAW, 

AFY GW Offset %
Total Production, 

AFY
Summer 

Production, AFY Winter Production, AFY
Summer 

Production, gpm
Winter 

Production, gpm
Regional Project- Initial Production (All Slant Wells) 8,800                    9.0% 9,592                    5,467                    4,125                                  6,779                    5,114                    
Regional Project- Full Production (All Slant Wells) 8,800                    N/A 10,500                  5,985                    4,515                                  7,420                    5,598                    

Assumptions
First Pass Recovery 45%
Second Pass Recovery 90%
Overall Recovery 43%
Pretreatment Eff. 99%

RO System Summer gpm Winter gpm Summer gpm Winter gpm
Pretreatment Feed 15,691 11,837 17,177 12,958
1st Pass Feed 15,535 11,719 17,005 12,828
1st Pass Production 6,991 5,274 7,652 5,773
2nd Pass Percentage 40% 40% 40% 40%
2nd Pass Feed 2,796 2,109 3,061 2,309
2nd Pass Production 2,517 1,898 2,755 2,078
Total Desal Production 6,779 5,114 7,420 5,598

DESALINATION FACILITIES

Units Regional-Initial Regional- Full
Intake Facilities

Type Vertical Wells Slant Wells
Summer Average Flow gpm 15,691 17,177
Winter Average Flow gpm 11,837 12,958
Total Head ft 300 300
Summer Energy kw-hrs 5,172,013             5,661,607             
Winter Energy kw-hrs 3,901,694             4,271,037             
Summer Energy Cost $ 709,000$              776,000$              
Winter Energy Cost $ 363,000$              397,000$              

Total Annual Energy Cost for Intake Facilities $ 1,072,000$          1,173,000$          

Pretreatment
Mixing Units Regional-Initial Regional- Full
Mixing Horsepower hp 0 0
Summer Energy kw-hrs -                        -                        
Winter Energy kw-hrs -                        -                        
Summer Energy Cost $ -$                      -$                      
Winter Energy Cost $ -$                      -$                      

Total Annual Pretreatment Mixing Energy -$                     -$                     

Filtration Units Regional-Initial Regional- Full
Type Granular Media Granular Media
Lift ft 0 0
Summer Energy kw-hrs -                        -                        
Winter Energy kw-hrs -                        -                        
Summer Energy Cost $ -$                      -$                      
Winter Energy Cost $ -$                      -$                      

Total Annual Filtration Energy -$                     -$                     

Pre-treatment Chemicals Units Regional-Initial Regional- Full
Coagulation (FeCl3) mg/l 0 0

Consumption lb/year 0 -                        
Unit Cost, $/lb 0.75$                    -$                      -$                      

Chlorination (Chlorine Gas) mg/l 2 2
Consumption lb/year 120,673                132,096                
Unit Cost, $/lb 0.20$                    24,000$                26,000$                

Dechlorination (NaHSO3) mg/l 2 2
Consumption lb/year 120,673                132,096                
Unit Cost, $/lb 2.40$                    290,000$              317,000$              

Antiscalant mg/l 1 1
Consumption lb/year 60,337                  66,048                  
Unit Cost, $/lb 1.45$                    145,000$              159,000$              

Total Pre-Treatment Chemical Cost 459,000$             502,000$             

Materials Replacement Units Regional-Initial Regional- Full
Cartridge Filter Replacement LS 85,000$                85,000$                
Media Replacement LS 3,000$                  3,000$                  
Membrane Replacement LS -$                      -$                      

Total Pre-treatment Materials Replacement 88,000$               88,000$               

Reverse Osmosis Process Units Regional-Initial Regional- Full
Summer Annual Flow (Applied-1st Pass) gpm 15,535 17,005
Winter Annual Flow (Applied-1st Pass) gpm 11,719 12,828
Summer Annual Permeate Production (1st Pass) gpm 6,991 7,652
Winter Annual Permeate Production (1st Pass) gpm 5,274 5,773
Summer Annual Brine Production (1st Pass) gpm 8,544 9,353
Winter Annual Brine Production (1st Pass) gpm 6,445 7,056

Units Regional North Marina
Filtrate Forwarding Pump (First Pass) boost to 50 psi 30 30

Summer Energy kw-hrs 1,044,617             1,143,502             
Winter Energy kw-hrs 788,044                862,642                
Summer Energy Cost $ 125,000$              137,000$              
Winter Energy Cost $ 63,000$                69,000$                

Total Filtrate Forwarding Pump Energy 188,000$             206,000$             

Units Regional-Initial Regional- Full
High Pressure Pump (First Pass) 900 900

Summer Energy kw-hrs 14,102,325           15,437,283           
Winter Energy kw-hrs 10,638,596           11,645,669           
Summer Energy Cost $ 1,692,000$           1,852,000$           
Winter Energy Cost $ 851,000$              932,000$              

Total High Pressure Pump Energy 2,543,000$          2,784,000$          

Units Regional North Marina
Energy Recovery Booster Pump (First Pass) 95 95

Summer Energy kw-hrs 909,687                995,800                
Winter Energy kw-hrs 686,255                751,218                
Summer Energy Cost $ 109,000$              119,000$              
Winter Energy Cost $ 55,000$                60,000$                

Total ER Booster Pump Energy 164,000$             179,000$             

Units Regional-Initial Regional- Full
Second Pass Booster Pump 280 280

Summer Energy kw-hrs 1,754,956             1,921,084             
Winter Energy kw-hrs 1,323,914             1,449,239             
Summer Energy Cost $ 211,000$              231,000$              
Winter Energy Cost $ 106,000$              116,000$              

Total Second Pass  Booster Pump Energy 317,000$             347,000$             

OPERATION & MAINTENANCE (O & M) COSTS

Operations Cost Estimate (2009 Dollars)
Project Cost Comparison

Regional Project- Initial Regional Project- Full
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Regional Project- Assuming All Slant Wells O&M
Units Regional-Initial Regional- Full

Miscellaneous Chemicals mg/l 3 3
Consumption lb/year 179,200                196,163                
Unit Cost, $/lb 1.00$                    134,000$              147,000$              

Total RO Chemicals 134,000$             147,000$             

Units Regional-Initial Regional- Full
RO Materials Replacement

Membrane Replacement (15 year cycle- replacing 
approximately 15% a year) LS 445,000$              445,000$              

Total  Materials Replacement 445,000$             445,000$             

Post-Treatment Process Units Regional-Initial Regional- Full
Remineralization (Lime) mg/l 56.4 56.4

Consumption lb/year 1,470,090             1,609,252             
Unit Cost, $/lb 0.15$                    221,000$              241,000$              

Remineralization (CO2) mg/l 27 27
Consumption lb/year 703,766                770,386                
Unit Cost, $/lb 0.20$                    141,000$              154,000$              

Chlorination (Sodium Hypochlorite) mg/l 2.3 2.3
Consumption lb/year 59,950                  65,626                  
Unit Cost, $/lb 1.00$                    60,000$                66,000$                

pH adjustment (Sodium Hydroxide) mg/l 2.4 2.4
Consumption lb/year 62,557                  68,479                  
Unit Cost, $/lb 0.20$                    13,000$                14,000$                

Total Post-Treatment Chemical Cost 435,000$             475,000$             

Wash Water Treatment/Recovery Units Regional-Initial Regional- Full
Chemicals

Summer Average Flow gpm 157 172
Winter Average Flow gpm 118                       130                       
Coagulation (FeCl3) mg/l 10                         10                         
Consumption lb/yr 7,482                    8,191                    
Unit Cost, $/lb 0.75$                    6,000$                  6,000$                  

Total Wash Water Chemical Cost 6,000$                 6,000$                 

Units Regional-Initial Regional- Full
Treated Wash Water Pump Station ft 30 30

Summer Energy kw-hrs 6,126                    6,705                    
Winter Energy kw-hrs 4,621                    5,058                    
Summer Energy Cost $ 1,000$                  1,000$                  
Winter Energy Cost $ -$                      -$                      

Total Second Pass  Booster Pump Energy 1,000$                 1,000$                 

Product Water Delivery Pump Station Units Regional-Initial Regional- Full
Lift ft 240 240
Summer Energy kw-hrs 1,787,448             1,956,651             
Winter Energy kw-hrs 1,348,425             1,476,070             
Summer Energy Cost $ 214,000$              235,000$              
Winter Energy Cost $ 108,000$              118,000$              

Total Annual Product Water PS Energy 322,000$             353,000$             

Units Regional-Initial Regional- Full
Miscellaneous Facility Power Usage kw 150 150

Summer Energy kw-hrs 657,000                657,000                
Winter Energy kw-hrs 657,000                657,000                
Summer Energy Cost $ 79,000$                79,000$                
Winter Energy Cost $ 53,000$                53,000$                

Total Miscellaneous  Energy 132,000$             132,000$             

Units Regional-Initial Regional- Full
Labor $/hr Total Hours

Plant Operator (8) 50 800,000$              800,000$              16,000 hrs
Operations Foreman (2) 55 220,000$              220,000$              4,000 hrs
Utility Worker (3) 45 270,000$              270,000$              6,000 hrs
Utility Foreman 50 100,000$              100,000$              2,000 hrs
Operations Supervisor 69 138,000$              138,000$              2,000 hrs
Operations Supervisor 69 138,000$              138,000$              2,000 hrs
Plant Manager 69 138,000$              138,000$              2,000 hrs
Admin Assistance (on-site) 35 70,000$                70,000$                2,000 hrs
Admin Assistance (off-site) 35 70,000$                70,000$                2,000 hrs
SCADA Supervisor 55 110,000$              110,000$              2,000 hrs
Lab Water Quality Specialist 55 110,000$              110,000$              2,000 hrs
Lab Assistant 45 90,000$                90,000$                2,000 hrs
Contract Services, Disposal, Security, etc. 280,000$              280,000$              

Total Labor 2,534,000$          2,534,000$          

Brine Disposal Units Regional-Initial Regional- Full
Summer Flow gpm 8,756 9,585
Winter Flow gpm 6,605 7,231
Total Annual Flow kgal 4,036,910             4,419,053             
Unit Cost, $/kgal 0.089$                  359,000$              393,000$              

Total Brine Discharge Fee 359,000$             393,000$             

Summary of Desalination O&M Costs Units Regional-Initial Regional- Full
Power LS 4,739,000$           5,175,000$           
Chemicals LS 895,000$              978,000$              
Membrane Replacement LS 533,000$              533,000$              
Equipment Repair and Replacement LS 1,500,000$           1,500,000$           
Labor LS 2,534,000$           2,534,000$           
Brine Discharge LS 359,000$              393,000$              
MRWPCA Outfall Inspection (from MRWPCA) LS 20,000$                20,000$                
Groundwater Monitoring (from MCWRA) LS 500,000$              500,000$              
Ocean Monitoring LS

Total O&M Costs 11,080,000$        11,633,000$        
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Date: April 15, 2010
Project Number:

Prepared by: RMC

Estimate Type: Conceptual Design

Process Cost Summary by Division
Spec. Division Subtotal Notes
Intake 1,800,000$                 
Product Water Delivery 27,467,790$               
Desal Facility 91,000,000$               
16 - Electrical -$                                
17- I&C -$                               

D/B Components (Desal Facilities)
RAW CONSTRUCTION COST 91,000,000$               

Mobilization/Demobilization 1% 910,000$                    
Contractors Overhead and Profit 0% -$                                included in unit costs (18%)

Construction Cost 91,910,000$               
Design Build Engineering 15% 13,790,000$               

Construction Cost + Design Build) 105,700,000$             
Implementation (Program Management, Design, CEQA, Legal, CM) 15% 15,860,000$               

Non D/B Components (Pipelines)
RAW CONSTRUCTION COST 29,267,790$               

Mobilization/Demobilization 1% 290,000$                    
Contractors Overhead and Profit 18% included in unit costs

Construction Cost 29,560,000$               
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 8,870,000$                 

Spec. Division Item Size Units Quantity Unit Unit Cost Total Cost Notes
2 - Sitework 29,267,790$               

Intake
Dual 30-inch Vac. Act. Siphons 1 ea 500,000$                    CAW Estimate
54 inch diam. HDPE 7,000 feet 1,300,000$                 CAW Estimate

Product Water Delivery
Pipeline to CAW Area 36 in 63,000 feet 369.33$                            23,267,790$               From Moss Landing to Tie-In location

Special Construction 1,800 feet 4,200,000$                 
Length included in line item above.  CAW 
Estimate

11 - Equipment 91,000,000$               

Desalination Facility 10 mgd 90,000,000$               CAW estimate
Plant Inlet Facilities

Equalization Basin 5.0 MG 570,000$                          Hypalon/Gunnite-Lined Basin
Plant Inlet Pump Station 200 hp 390,000$                          4 x 50 hp pumps
Plant Inlet Vert Travelling Screens 2 ea 200,000$                          Vertical Traveling Screens

Pretreatment
Chemical Storage and Feed Equipment 10 mgd 600,000$                          FeCl3, Calcite, CO2, Cl2, NaHSO3
Automatic Cleaning Fine Screens 3 EA 600,000$                          
Granular Media Pressure Filters -$                                      
Initial Mix and Flocculation Equipment 450,000$                          
Membrane Filter Feed Pump Station 300 hp 960,000$                          4 x 75 hp, 300kgal sump
Membrane Filter Equipment 22 mgd 15,300,000$                     12 Pressure UF Units

Structures, Building, and Misc Piping & Equipmen 1 LS 2,400,000$                       
300kgal Floc/9000 sf Membrane 
Building/6000 sf Chem building

Cartridge Filters 1 LS 700,000$                          8 x 5 micron filters
Reverse Osmosis

Process Equipment, Including CIP and Chemical 10 mgd 31,300,000$                     6 arrays x 2 mgd & Partial 2 Pass
Structures, Building, and Misc Piping & Equipmen 19,000 Sq.Ft 3,400,000$                       Incl. 500kgal UF Filtrate Storage

Carbon Dioxide Treatment
Process Equipment Included in Pretreatment
Structures, Building, and Misc Piping & Equipment Included in Pretreatment

Calcite Contactors
Process Equipment Included in Pretreatment
Structures, Building, and Misc Piping & Equipmen 15,000 cu ft 400,000$                          Covered Contactors

Chlorination
Process Equipment Gas Chlor. Incl. w/pretreatment
Structures, Building, and Misc Piping & Equipment Included in Pretreatment

Sodium Hydroxide (ph Adjustment)
Process Equipment 70,000$                             
Structures, Building, and Misc Piping & Equipment Included in above

Residuals Handling & Treatment
Wash Water Treatment / Recovery 60,000 Gal 200,000$                          Equipment/Structure
Treated Wash Water Pump Station 2 mgd 50,000$                            2 x 10 hp, no building
Solids Dewatering Equipment 10,000 ppd 300,000$                          (1) 0.5 meter Filter Belt Press
Solids Dewatering Building 1,600 sq ft 100,000$                          Canopy
Dried Solids Storage 5,000 SF 30,000$                            Asphalt Pad
RO CIP Effluent Treatment 20,000 Gal 80,000$                            Storage Sump

Clearwell and Pump Stations
Clearwell Pump Station 10 mgd 300,000$                          3 x 40 hp, 200kgal wet well
Clearwell Reservoirs 3 MG 2,100,000$                       2 x 1.5 MG, 90 ft diam., 32 ft swd
Desalinated Water Pump Station 10 mgd 2,600,000$                       4 x 300 hp vs, 2200 sf, surge tanks

Plant Infrastructure
Admin/O&M/Lab Building 15,000 Sq Ft 3,000,000$                       
Site Work and Yard Piping 1,000,000 Sq Ft 5,100,000$                       
Transmission Power to Primary Power Substation 1,000,000$                       230KV to 12KV substn
Electrical, Instrumentation and Control Systems 17,800,000$                     

Return Flow Pipeline 24-36 IN 7,000 feet 1,000,000$                 CAW Estimate

16 - Electrical -$                                

Electrical Allowance 25% of plant construction cost 25% Included above
17 - I&C -$                                
I&C Allowance included in electrical 

WPCA OUTFALL CAPACITY CHARGE (for brine to outfall) Total Cost
Item Quantity Units Unit Cost -$                                

EASEMENT AND LAND ACQUISITION Total Cost
Item Size Units Quantity Unit Unit Cost 4,700,000$                 

Desalination Plant Intakes 200,000$                    
Desalination Plant 1,700,000$                 

roperty Easements for Desalinated Water Pipelines 300,000$                    
Pipelines in TAMC ROW Tie-in Location 2,500,000$                 

Project: Monterey Bay Regional Water Supply Project
Component: CAW Moss Landing Desal Facility
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Date: April 15, 2010
Project Number:

Prepared by: RMC

Estimate Type: Conceptual Design

Process Cost Summary by Division
Spec. Division Subtotal Notes
Intake $20,337,500
Product Water Delivery 11,950,000$                
Desal Facility 74,938,000$                
16 - Electrical 130,000$                     
17- I&C -$                                  

D/B Components (Desal Facilities)
RAW CONSTRUCTION COST 74,938,000$                

Mobilization/Demobilization 1% 750,000$                     
Contractors Overhead and Profit 0% -$                                  included in unit costs (18%)

Construction Cost 75,690,000$                
Design Build Engineering 15% 11,350,000$                

Construction Cost + Design Build) 87,040,000$                
Implementation (Program Management, Design, CEQA, Legal, CM) 15% 13,060,000$                

Non D/B Components (Intake)
RAW CONSTRUCTION COST $20,337,500

Mobilization/Demobilization 1% 200,000$                     
Contractors Overhead and Profit 18% included in unit costs

Construction Cost 20,540,000$                
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 6,160,000$                  

Non D/B Components (Product Water Delivery)
RAW CONSTRUCTION COST 12,080,000$                

Mobilization/Demobilization -$                                  
Contractors Overhead and Profit 18% included in unit costs

Construction Cost 12,080,000$                
Implementation (Program Management, Design, CEQA, Legal, CM) 30% 3,620,000$                  

Spec. Division Item Size Units Quantity Unit Unit Cost Total Cost Notes
2 - Sitework 32,287,500$                

Intake
700 LF 12-inch Slant Well 1 $2,300,000 CAW Unit Cost
700 LF 12-inch Slant Wells 6 $9,100,000 CAW Unit Cost
2500 gpm, 250 hp 6 $1,900,000 CAW Unit Cost
Well Equipping $500,000 CAW Unit Cost

Source Water Pipeline 36 In 19,000 212.50$                  4,037,500$                  Same as Regional Project
Source Water Pipeline Special Construction 1,400 2,500,000$                  CAW Unit Cost

Product Water Delivery
North of Reservation Road 36 inch 16,000 LF 369.33$                  5,910,000$                  Same as Regional Project

Reservation Road to MCWD Tie In 36 inch 15,000 LF 369.33$                  5,540,000$                  Same as Regional Project
Pipe from MCWD Tie in to Seaside Pipeline 36 inch 15,000 LF -$                                  included in CAW Components

Seaside Pipeline to Terminal 36 inch 13,000 LF -$                                  included in CAW Components
CAW Meter 250,000$                     
Meter for CSIP Delivery 250,000$                     

11 - Equipment 74,938,000$                

Desalination Facility 11 MGD 69,308,000$                CAW Unit Cost
Return Flow Pipeline 380,000$                     CAW Unit Cost
Pretreatment

Chemical Storage and Feed Equipment 11 mgd 600,000.00$          Calcite, CO2, NaOCl, NaHSO3
Automatic Cleaning Fine Screens 0 EA -$                        
Granular Media Pressure Filters 22 mgd 4,600,000.00$       See text
Initial Mix and Flocculation Equipment -$                        None
Membrane Filter Feed Pump Station -$                        None
Membrane Filter Equipment -$                        None
Structures, Building, and Misc Piping & Equipment 1,000,000.00$       No Filter building/ 6000 sf Chem building
Cartridge Filters 1 LS 700,000.00$          Cartridge Filters 

Reverse Osmosis
Process Equipment, Including CIP and Chemical 11 mgd 34,100,000.00$      6 arrays x 2.2 mgd & Partial 2nd Pass
Structures, Building, and Misc Piping & Equipment 19,000 Sq.Ft 2,600,000.00$       superstructure, crane, etc

Carbon Dioxide Treatment
Process Equipment Included in Pretreatment
Structures, Building, and Misc Piping & Equipment Included in Pretreatment

Calcite Contactors
Process Equipment
Structures, Building, and Misc Piping & Equipment 15,000 cu ft 400,000.00$          Covered Contactors

Chlorination
Process Equipment NaOCl feed incl w/pretreatment
Structures, Building, and Misc Piping & Equipment Included in Pretreatment

Sodium Hydroxide (ph Adjustment)
Process Equipment 70,000.00$              
Structures, Building, and Misc Piping & Equipment Included in above

Residuals Handling & Treatment
Wash Water Treatment / Recovery 60,000 Gal 200,000.00$          Equipment/Structure
Treated Wash Water Pump Station 2 mgd 50,000.00$             2 x 10 hp, no building
Solids Dewatering Equipment 1,000 ppd 300,000.00$          (1) 0.5 meter Filter Belt Press
Solids Dewatering Building 1,600 sq ft 100,000.00$          Canopy
Dried Solids Storage 5,000 SF 30,000.00$             Asphalt Pad
RO CIP Effluent Treatment 20,000 Gal 80,000.00$             Storage Sump

Clearwell and Pump Stations
Clearwell Pump Station Not Required
Clearwell Reservoirs 3 MG 3,000,000.00$       Same as MLP, but partially buried
Desalinated Water Pump Station 10 mgd 2,400,000.00$       4 x 200 hp vs.,2200 sf, surge tanks

Plant Infrastructure
Admin/O&M/Lab Building 15,000 Sq Ft 3,000,000.00$       
Site Work and Yard Piping 435,600 Sq Ft 2,178,000.00$       
Transmission Power to Primary Power Substation -$                        
Electrical, Instrumentation and Control Systems 25 % 13,900,000.00$     

Brine Disposal Building (at PCA) 2,250,000$                  

Estimate from PCA:  reduced 25% to 
account for contingency added on summary 
sheets

Tank/Reservoir 3 MG 1 1.00$                      3,000,000$                  Cost used for Clearwells

16 - Electrical 130,000$                     

Electrical Allowance 25% of plant construction cost 25% 130,000$                     Included above
17 - I&C -$                                  
I&C Allowance included in electrical 

WPCA OUTFALL CAPACITY CHARGE (for brine to outfall) Total Cost
Item Quantity Units Unit Cost -$                                  

EASEMENT AND LAND ACQUISITION Total Cost
Item Size Units Quantity Unit Unit Cost 2,317,500$                  

Desalination Plant Intakes 600,000$                     From CAW Estimate
Desalination Plant 400,000$                     From CAW Estimate

Product Water Pipeline to Tie-in Location 31000 ft 775000 SF 1.70$                      1,317,500$                  Same unit cost used for Regional Project

Project: Monterey Bay Regional Water Supply Project
Component: CAW North Marina Desal Facility
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Regional Project Land and ROW 

Project Component
Length

(Ft)
Width

(Ft)
Area
(SF) Quantity Cost ($/SF) Total

Intake Well Sites 50 50 2,500 6 0.92$                                        13,800$         

Intake Pipeline 4,000 25 100,000 1 1.70$                                        170,000$       

Intake Pipeline 100 25 2,500 1 1.70$                                        4,250$           

Intake Pipeline 800 25 20,000 1 1.70$                                        34,000$         

Intake Pipeline 1,100 25 27,500 1 1.70$                                        46,750$         

Intake Pipeline 3,600 25 90,000 1 1.70$                                        153,000$       

Intake Pipeline 5,800 25 145,000 1 0.60$                                        87,000$         

Intake Pipeline 3,000 25 75,000 1 0.60$                                        45,000$         

Intake Pipeline 2,000 25 50,000 1 0.60$                                        30,000$         

Brine Disposal Pipeline 2,300 25 57,500 1 0.60$                                        34,500$         

Product Water Pipeline 21,000 25 525,000 1 1.70$                                        892,500$       
Total 1,510,800$   

MCWRA 421,800$       
MCWD 1,089,000$    

Intake Wells/Pipeline MCWRA 421,800$       
Intake Pipeline MCWD 162,000$       
Brine: 34,500$         
Product Water 892,500$       
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CAW Land and ROW
50 ft-2 yr

Length Area
(LF) (sf) $/year $/sf/yr ($) ($) ($) $/LF $/sf

TAMC From Nashua Road to Auto Center Drive 54000 1350000 $108,000 $0.08 $0 $564,000 $2,300,000 $40 $1.70
TAMC From Nashua Road to Bike Path 59000 1475000 $118,000 $0.08 $0 $620,000 $2,500,000 $40 $1.70
TAMC From Beach Road to Bike Path 33000 825000 $66,000 $0.08 $1 $340,000 $1,400,000 $40 $1.70
TAMC From Beach Road to CAW Service Area 28000 700000 $56,000 $0.08 $1 $290,000 $1,200,000 $40 $1.70
Tottino Property North of Castroville 7000 175000 $0 $0 $45,000 $50,000 $100,000 $10 $0.60
Private Property on Desal Pipeline Alignment 21000 525000 $0 $0 $140,000 $150,000 $300,000 $10 $0.60
Bike Path in Monterey 11000 275000 $280,000 $200,000 $500,000 $50 $1.80
Pipelines Through Presidio 3000 75000 $40,000 $10,000 $50,000 $20 $0.70

SITE COSTS Site
Desalination Plant at Moss Landing 1100000 $1,700,000 $1.50
Desalination Plant at North Marina 440,000 $400,000 $0.90
Terminal Reservoir 80000 $1,000,000 $12.00
Valley Greens Pump Station 9000 $180,000 $20.00

ML Sum $2,880,000
NM sum $1,580,000

25 foot Perm Easement
Annual Rental Basis Lump Sum 50 yr PW
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