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Section 4.0: Business and Price Proposal 

A. SUMMARY OF BUSINESS AND PRICE PROPOSAL 
The following chart summarizes the financial capacity information and the key 

aspects of the business and price proposal, arranged in order of the Proposal 

Forms. In some cases, there does not appear to be an effective way to summarize 

the Proposal Forms information so we ask that the reviewers please refer to the 

specific forms for those cases indicated below. Finally, at the end of the 

summary presentation, we have included clarifications in this section. 

FORM TITLE SUMMARY OF BUSINESS PROPOSAL COST PROPOSAL 

7 Financial 
Capacity Data 

Financial data is provided for Black & Veatch 
Holding Company with detail for FY2010 
through 2012 on the form. Proposer BVCI is a 
subsidiary of the Guarantor Black & Veatch 
Holding Company and therefore the data 
presented covers both entities. Audited 
financial statements for past 3 years are also 
included as specified in RFP. 

See data 

13 Fixed Design-
Build Price 

Fixed Design-Build Price for the 9.6 mgd water 
treatment plant, including UV disinfection and 
allowances. 

Engineering design cost includes costs for 
designing both the 9.6 mgd and 6.4 mgd plant. 

$99,042,543 

13A Fixed Design-
Build Price for 

Reduced 
Capacity 

Fixed Design-Build Price for the 6.4 mgd water 
treatment plant, including UV disinfection and 
allowances.  

Engineering design cost includes costs for 
designing both the 9.6 mgd and 6.4 mgd plant. 

$88,888,553 

13B Required 
Alternative 

Proposals for 9.6 
mgd Facility 

1.b Deduct to the Fixed Design-Build Price 
proposed on Proposal Form 13 if CAW elects to 
not construct the UV disinfection system 

2.a Post Stabilization Process: Hydrated lime 
saturation system 

2.b Add for Hydrated Lime System: NA 

2.c Add for Calcite Contactor System 

2.d Add for Hydrated Lime Saturation System 
with RDP Tekkam 

1.b Deduct $307,020  

 

  

                                                   
2.b $NA 

2.c Add $2,110,131                             

2.d $NA 
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FORM TITLE SUMMARY OF BUSINESS PROPOSAL COST PROPOSAL 

2.e Add for Hydrated Lime Saturation System 
with RDP Tekkam 

3.c Add for five-year membrane warranty for 
the membrane elements and membrane system 
performance 

4.c Add for additional one-year warranty for the 
high pressure RO feed pumps 

2.e Add $1,461,293 

                                           
3.c $0 

 

4.c Add $93,425 

13C Required 
Alternative 

Proposals for 6.4 
mgd Facility 

1.b Deduct to the Fixed Design-Build Price 
proposed on Proposal Form 13 if CAW elects to 
not construct the UV disinfection system 

2.a Post Stabilization Process: Hydrated Lime 
Saturation System 

2.b Add for Hydrated Lime System: NA 

2.c Add for Calcite Contactor System 

2.d Add for Hydrated Lime Saturation System 
with RDP Tekkam 

2.e Add for Hydrated Lime Saturation System 
with RDP Tekkam 

3.c Add for five-year membrane warranty for 
the membrane elements and membrane system 
performance 

4.c Add for additional one-year warranty for the 
high pressure RO feed pumps 

1.b Deduct $307,020 

 

 

                                             
2.b $NA 

2.c Add $1,433,491 

2.d $NA 

                                               
2.e Add $1,451,932 

                                          
3.c $0 

 

4.c $68,409 

13D Voluntary 
Alternative 
Proposals 

1A Remove filtered water tank & filtered water 
pumps to operate as a pressurized system 
through the cartridge 

1B Remove filtered water tank & filtered water 
pumps to operate as a pressurized system 
through the cartridge 

2 Provide precast concrete building shell in lieu 
of pre-engineered metal/CMU building 

3A Provide canopy over pipe gallery for 
pressure filters in lieu of enclosed precast 
building 

3B Provide canopy over pipe gallery for 

Deduct $1,411,170 

 

Deduct $1,318,439 

 

Add $1,896,413 

 

Deduct $312,962 

 

4-2



California American Water | MONTEREY PENINSULA WATER SUPPLY PROJECT DESALINATION INFRASTRUCTURE 

 
BLACK & VEATCH | Proposal 

 
 

FORM TITLE SUMMARY OF BUSINESS PROPOSAL COST PROPOSAL 

pressure filters in lieu of enclosed precast 
building 

4 Provide solar panels on the Administration 
Building roof 

5A Doosan 3.2 MGD train option combines two 
trains with one common pump set 

5B Doosan 3.2 MGD train option combines two 
trains with one common pump set 

6A Doosan – optimize instrumentation on RO 
trains and equipment 

6B Doosan – optimize instrumentation on RO 
trains and equipment 

7 Upgrade RO Test Skid 

8A Provide Dezurik butterfly valves in lieu of 
Bray 

8B Provide Dezurik butterfly valves in lieu of 
Bray 

9 Use Pritchard-Brown enclosure for generator 

10A Replace super duplex ss cartridge filter with 
lined carbon steel 

10B Replace super duplex ss cartridge filter with 
lined carbon steel 

Deduct $265,632 

 

Add $268, 742 

Deduct $920,570 

 

Deduct $452,953 

Deduct $174,246 

 

Deduct $123,737 

Add $82,225 

Add $496,674 

 

Add $462,424 

Add$63,854 

Deduct $102,900 

 

Deduct $73,500 

14 Estimated 
Drawdown 

Schedule for 9.6 
mgd Facility 

See Form 14 for the detailed drawdown 
schedule. There is no apparent summary 
demonstration to place here. 

See Form 14. Note if 
bonds/insurance required 
at beginning of pre-
construction phase, then 
a larger initial payment in 
month 1 will have to be 
discussed. 

14A Estimated 
Drawdown 

Schedule for 6.4 
mgd Facility 

See Form 14A for the detailed drawdown 
schedule. There is no apparent summary 
demonstration to place here. 

See Form 14 A. Note if 
bonds/insurance required 
at beginning of pre-
construction phase, then 
a larger initial payment in 
month 1 will have to be 
discussed.  
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FORM TITLE SUMMARY OF BUSINESS PROPOSAL COST PROPOSAL 

15 Estimated 
Operation and 
Maintenance 
Costs for 9.6 
mgd Facility  

See Form 15 for the detailed O&M costs for the 
9.6 mgd facility. There is no apparent summary 
demonstration to place here. 

 

See Form 15 

15A Estimated 
Operation and 
Maintenance 
Costs for 6.4 
mgd Facility 

See Form 15A for the detailed O&M costs for 
the 6.4 mgd facility. There is no apparent 
summary demonstration to place here.  

 

See Form 15A 

16 Estimated 
Maximum 
Electricity 
Utilization 

Flowrate produced by a 6.4 mgd plant (with 
standby train off line) 

Flowrate produced by a 9.6 mgd plant (with 
standby train off line) 

12.7 kWh/kgal 

                                              
12.5 kWh/kgal 

17 Maximum 
Electricity 

Utilization for 
Acceptance 

Testing 

See Form 17 for the maximum electricity 
utilization for acceptance testing. There is no 
apparent summary demonstration to place 
here. 

 

See Form 17 

18 Maximum 
Combined RO 

Train Permeate 
Salt 

Concentrations 
for Acceptance 

Testing  

See Form 18 for the maximum combined RO 
train permeate salt concentrations for 
acceptance testing. There is no apparent 
summary demonstration to place here. 

 

See Form 18 

19 Estimated Major 
Maintenance, 

Repair, and 
Replacement 

Schedule for 9.6 
mgd Facility 

See Form 19 for the major maintenance, repair 
and replacement schedule for 9.6 mgd facility. 
There is no apparent summary demonstration 
to place here.  

 

See Form 19 

19A Estimated Major 
Maintenance, 

Repair, and 
Replacement 

Schedule for 6.4 
mgd Facility 

 

See Form 19A for the major maintenance, 
repair and replacement schedule for 6.4 mgd 
facility. There is no apparent summary 
demonstration to place here.  

 

See Form 19A 
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FORM TITLE SUMMARY OF BUSINESS PROPOSAL COST PROPOSAL 

20 Estimated RO 
System 

Membrane 
Replacement 

Schedule for 9.6 
mgd Facility 

See Form 20 for the RO System Membrane 
Replacement Schedule for 9.6 mgd Facility. 
There is no apparent summary demonstration 
to place here.  

See Form 20 

20A Estimated RO 
System 

Membrane 
Replacement 

Schedule for 6.4 
mgd Facility 

See Form 20A for the RO System Membrane 
Replacement Schedule for 6.4 mgd Facility. 
There is no apparent summary demonstration 
to place here.  

 

See Form 20A 

21 Acceptance of 
DB Agreement 

See Form 21 for our signed acceptance of the 
DB Agreement except as expressly provided in 
the track changes version of the draft DB 
Agreement that is attached to the Proposal. 
Several issues are summarized below for easier 
understanding: 

 Schedule – Contractor has proposed a 

schedule and an Acceptance Date based on 

a release to fabricate long lead equipment 

no earlier than October 1, 2015. The 

schedule can be improved significantly if 

the fabrication release is provided earlier. 

We welcome the opportunity to discuss the 

Owner’s schedule preference in detail. 

 Performance Guarantee – Contractor is 

expected to provide performance 

guarantees which are specified as make 

good guarantees. A few of the guarantees 

require some discussion. We have provided 

redline clarifications and exceptions to 

specific terms in Appendix 7 to make the 

discussion easier. 

 Permitting – The draft agreement assigns 

the risk of obtaining government approvals 

to the Contractor with limited exceptions. 

We have provided redline clarifications and 

exceptions to specific terms in that 

Agreement. A summary of our position is 

that any permit that would be provided in 

the name of the Owner, including all 

operating permits, should be the 

responsibility of the Owner. The Contractor 

will provide assistance to the Owner where 

 

4-5



California American Water | MONTEREY PENINSULA WATER SUPPLY PROJECT DESALINATION INFRASTRUCTURE 

 
BLACK & VEATCH | Proposal 

 
 

FORM TITLE SUMMARY OF BUSINESS PROPOSAL COST PROPOSAL 

needed. The Contractor would be 

responsible for permits that that would be 

provided in the name of the Contractor. 

 Warranty – The draft agreement as written 
is an evergreen warranty. It is normal to 
have a cutoff date which we have 
suggested in the redline. It is also normal to 
have the warranty language be the 
exclusive remedy which we have also 
redlined. Any extended warranties 
provided by the equipment  suppliers past 
the suggested 2 year Contractor warranty 
period will be assigned to the Owner. 
 

 Limit of Liability (LOL) and Liquidated 
Damages (LD) – When a contract includes 
LD’s and a LOL, they should be the exclusive 
remedies. We have redlined the agreement 
to be in accordance with this concept. 
 

 100% P&P bond is required through 
warranty period and also a $1M LOC 
(increasing to $5 million in event of decline 
in Guarantor’s credit rating) – We believe 
this is a little excessive so have redlined the 
agreement to propose the bond to expire 
upon Acceptance with the LOC as the 
security through the Contractor warranty 
term. We propose no increase in LOC 
amount regardless of Guarantor’s credit 
standing as the bond is in effect. 
 

 The agreement calls for warranty validity 
except in case of Owner’s “grossly 
improper maintenance” instead of 
requiring operation and maintenance in 
accordance with the O&M manuals and 
also including normal wear and tear – we 
have redlined to propose that normal wear 
and tear is not part of warranty and that 
equipment be operated and maintained in 
accordance with O&M manuals.  

22 Form of Proposal 
Bond 

The 10% proposal bond is included in the 
proposal. 

 

Note: In the event of an inconsistency between this summary and the actual 
forms in the proposal, the proposal forms will control.  
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Clarifications 

1. Due to lack of information regarding the NPDES permit, raw water DO 

concentration, and ambient DO concentration at discharge point, no 

specific measures are included to alter the DO concentration in the RO 

reject flow.   

2. Black & Veatch has included taxes in our proposal based on the 

Monterey County Tax Rate of 7.5%.  In the event the tax rate is higher, 

CAW will reimburse Black & Veatch for the additional tax costs.   

3. Please see redline of Appendix 7 of the DB Agreement for clarifications 

on the performance testing requirements. 

4. Black & Veatch assumes the Utility power will be available within 100 

feet of the location of the Substation (shown on our Site Drawing).   

5. The raw water quality information provided in the RFP is limited to 

specific parameters.  In the event the raw water contains constituents 

not identified in Appendix 2, Attachment 2 of the RFP that affects or is 

known to affect Black & Veatch’s ability to meet performance guarantees 

or regulatory requirements, the requirements of the performance 

guarantees shall be considered met.   

6. RO system performance warranty: There will be some clarifications 
from the membrane manufacturer that is eventually selected. Typically 
these include compliance with their specific technical bulletins 
pertaining to operational practices, type and use of cleaning chemicals, 
specific constituents in the raw water that may be harmful to 

membranes, etc.  
7. The Backwash Ponds have been designed for average raw water 

conditions.  These conditions are included in the following table.   

Raw Water Parameter Values 

Iron (mg/l) 1 

Manganese (mg/l) 0.02 

Turbidity (NTU) 2 

TOC (mg/l) 2 

Estimated Solids Production 

Volume (cu ft/yr) 

200,000 

Volume of Backwash Ponds (cu ft) 250,000 
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1. UV Disinfection Alternative ‐ REQUIRED

a.

b.

2. Post Stabilization Alternatives ‐ REQUIRED

a. Identify the type of Post‐Stabilization process included in your Proposal:

[either  Hydrated Lime Saturation System or Calcite Contactors System]

b.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

c.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

d.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

e.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

N/A

If a Hydrated Lime System is listed in (a), then identify the adjustment to the Fixed Design‐Build Price for 

construction of a Hydrated Lime Saturation System using the RDP Tekkam batch lime slurry system instead of a 

Calcite Contactor System.

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13 for Hydrated Lime Saturation 

System with RDP Tekkam batch lime slurry system:   

$1,461,293

PROPOSAL FORM 13B

REQUIRED ALTERNATIVE PROPOSALS FOR 9.6 MGD FACILITY

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13 for Hydrated Lime Saturation 

System with RDP Tekkam batch lime slurry system:   

CAW may elect to not construct the UV disinfection system.  The decision depends on the results of future 

source water quality testing.  CAW will decide whether to construct the UV disinfection system before the 

decision on plant capacity is made. 

Deduct to the Fixed Design‐Build Price proposed on Proposal Form 13 if CAW elects to not construct the UV 

disinfection system:   

$307,020

Hydrated Lime Saturation System

If the Calcite Contactor System is listed in (a), identify the adjustment to the Fixed Design‐Build Price proposed 

on Proposal Form 13 for construction of the Hydrated Lime System. 

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13 for Hydrated Lime System:   

N/A

If the Hydrated Lime Saturation System is listed in (a), identify the adjustment to the Fixed Design‐Build Price for 

construction of a Calcite Contactor System instead of a Hydrated Lime Saturation System. 

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13 for Calcite Contactor System:   

$2,110,131

 If a Calcite Contactor System is listed in (a), then identify the adjustment to the Fixed Design‐Build Price for 

construction of a Hydrated Lime Saturation System using the RDP Tekkam batch lime slurry system instead of a 

Calcite Contactor System. 

Proposal Form 13B 1 10/12/2013 1:22 PM4-13



PROPOSAL FORM 13B

REQUIRED ALTERNATIVE PROPOSALS FOR 9.6 MGD FACILITY

3. Five‐Year Membrane Warranty ‐ REQUIRED

a.

b.

c.

4. Two‐Year RO Feed Pump Warranty ‐ REQUIRED

a.

b.

c.  ADD to the Fixed Design‐Build Price proposed on Proposal Form 13 for the additional one‐year warranty for the 

high pressure RO feed pumps.  

$93,425

The Base Proposal requires that Proposers provide a three‐year warranty for the membrane elements and for 

membrane system performance.  CAW may elect to choose a five‐year membrane warranty instead, at 

additional cost.

Proposers shall provide a detailed description of the five‐year warranty, including any terms and conditions that 

differ from the three‐year warranty provided in Appendix 2, and any changes in Proposal Form 20.

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13 for a five‐year membrane warranty for the 

membrane elements and for membrane system performance.  

$0

The Base Proposal requires that Proposers to warrant the high pressure RO feed pumps for one year under the 

Project warranty.  CAW may elect to choose an extended warranty for an additional year (two years total).

Proposers shall provide a detailed description of this extended warranty, including terms and conditions and any 

changes in Proposal Form 19.

Proposal Form 13B 2 10/12/2013 1:22 PM4-14



1. UV Disinfection Alternative ‐ REQUIRED

a.

b.

2. Post Stabilization Alternatives ‐ REQUIRED

a. Identify the type of Post‐Stabilization process included in your Proposal:

[either  Hydrated Lime Saturation System or Calcite Contactors System]

b.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

c.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

d.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

e.

i.

Note: Include Parentheses (___) to indicate a DECREASE in price

$1,451,932

If the Calcite Contactor System is listed in (a), identify the adjustment to the Fixed Design‐Build Price proposed 

on Proposal Form 13A for construction of the Hydrated Lime System. 

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13A for Hydrated Lime System:   

N/A

If the Hydrated Lime Saturation System is listed in (a), identify the adjustment to the Fixed Design‐Build Price for 

construction of a Calcite Contactor System instead of a Hydrated Lime Saturation System. 

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13A for Calcite Contactor System:   

$1,433,491

 If a Calcite Contactor System is listed in (a), then identify the adjustment to the Fixed Design‐Build Price for 

construction of a Hydrated Lime Saturation System using the RDP Tekkam batch lime slurry system instead of a 

Calcite Contactor System. 

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13A for Hydrated Lime Saturation 

System with RDP Tekkam batch lime slurry system:   

N/A

If a Hydrated Lime System is listed in (a), then identify the adjustment to the Fixed Design‐Build Price for 

construction of a Hydrated Lime Saturation System using the RDP Tekkam batch lime slurry system instead of a 

Calcite Contactor System.

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13A for Hydrated Lime Saturation 

System with RDP Tekkam batch lime slurry system:   

Hydrated Lime Saturation System

PROPOSAL FORM 13C

REQUIRED ALTERNATIVE PROPOSALS FOR 6.4 MGD FACILITY

CAW may elect to not construct the UV disinfection system.  The decision depends on the results of future 

source water quality testing.  CAW will decide whether to construct the UV disinfection system before the 

decision on plant capacity is made. 

Deduct to the Fixed Design‐Build Price proposed on Proposal Form 13A if CAW elects to not construct the UV 

disinfection system:   

$307,020
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PROPOSAL FORM 13C

REQUIRED ALTERNATIVE PROPOSALS FOR 6.4 MGD FACILITY

3. Five‐Year Membrane Warranty ‐ REQUIRED

a.

b.

c.

4. Two‐Year RO Feed Pump Warranty ‐ REQUIRED

a.

b.

c.  ADD to the Fixed Design‐Build Price proposed on Proposal Form 13A for the additional one‐year warranty for 

the high pressure RO feed pumps.  

$68,409

The Base Proposal requires that Proposers provide a three‐year warranty for the membrane elements and for 

membrane system performance.  CAW may elect to choose a five‐year membrane warranty instead, at 

additional cost.

Proposers shall provide a detailed description of the five‐year warranty, including any terms and conditions that 

differ from the three‐year warranty provided in Appendix 2, and any changes in Proposal Form 20A.

ADD to the Fixed Design‐Build Price proposed on Proposal Form 13A for a five‐year membrane warranty for the 

membrane elements and for membrane system performance.  

$0

The Base Proposal requires that Proposers to warrant the high pressure RO feed pumps for one year under the 

Project warranty.  CAW may elect to choose an extended warranty for an additional year (two years total).

Proposers shall provide a detailed description of this extended warranty, including terms and conditions and any 

changes in Proposal Form 19A.
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PROPOSAL FORM 13D 

VOLUNTARY ALTERNATIVE PROPOSALS 

We are pleased to offer the following Voluntary Alternative Proposals.  Pricing is provided in the format 

requested in the RFP, along with identification of whether the alternative is for a Rated Capacity of 9.6 

mgd or 6.4 mgd.  Additional information regarding these items is provided in Section 3.M. 

# 

FOR 

RATED 

CAPACITY 

(MGD) 

VOLUNTARY ALTERNATIVE 

PROPOSAL 

ADD/(DEDUCT) 

TO THE FIXED DB 

PRICE 

EXPECTED 

OPERATING 

COST SAVINGS 

1A 9.6 Remove filtered water tank & 

filtered water pumps to 

operate as a pressurized 

system through the cartridge 

Deduct $1,411,170 $17,000/year 

1B 6.4 Remove filtered water tank & 

filtered water pumps to 

operate as a pressurized 

system through the cartridge 

Deduct $1,318,439  $17,000/year 

2 9.6 or 6.4 Provide precast concrete 

building shell in lieu of pre-

engineered metal/CMU 

building 

Add $1,896,413 None 

3A 9.6 Provide canopy over pipe 

gallery for pressure filters in 

lieu of enclosed precast 

building 

Deduct $312,962 None 

3B 6.4 Provide canopy over pipe 

gallery for pressure filters in 

lieu of enclosed precast 

building 

Deduct $265,632 

 

None 

4 9.6 or 6.4 Provide solar panels on the 

Administration Building roof 

Add $286,742 $1,000/year 

5A 9.6 Doosan 3.2 MGD train option 

combines two trains with one 

common pump set 

Deduct $920,570  Negligible 

5B 6.4 Doosan 3.2 MGD train option Deduct $452,953  Negligible 
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combines two trains with one 

common pump set 

6A 9.6 Doosan – optimize 

instrumentation on RO trains 

and equipment 

Deduct $174,246 Negligible 

6B 6.4 Doosan – optimize 

instrumentation on RO trains 

and equipment 

Deduct $123,737 Negligible 

7 9.6 or 6.4 Doosan upgrade RO test skid Add $82,225 None 

8A 9.6 Provide Dezurik butterfly 

valves in lieu of Bray 

Add $496,674 None 

8B 6.4 Provide Dezurik butterfly 

valves in lieu of Bray 

Add $462,424 None 

9 9.6 or 6.4 Use Pritchard-Brown 

enclosure for generator 

Add $63,854 None 

10A 9.6 Replace super duplex SS 

cartridge filters with lined 

carbon steel 

Deduct $102,900 None 

10B 6.4 Replace super duplex SS 

cartridge filters with lined 

carbon steel 

Deduct $73,500 

 

None 
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PROPOSAL FORM 14 

ESTIMATED DRAWDOWN SCHEDULE FOR 9.6 MGD FACILITY 

Month 
Cumulative Percentage of the Fixed 

Design Build Price 
Cumulative Drawdown 

1 0%  $                                 -    

2 0%  $                                 -    

3 0%  $                      468,499  

4 1%  $                      843,298  

5 1%  $                  1,218,096  

6 2%  $                  1,686,595  

7 2%  $                  2,061,393  

8 2%  $                  2,436,192  

9 3%  $                  2,904,691  

10 3%  $                  3,279,489  

11 4%  $                  3,654,288  

12 4%  $                  4,122,786  

13 5%  $                  4,497,585  

14 5%  $                  4,872,384  

15 5%  $                  5,340,882  

16 6%  $                  5,715,681  

17 6%  $                  6,090,479  

18 7%  $                  6,558,978  

19 7%  $                  6,933,776  

20 7%  $                  7,308,575  

21 8%  $                  7,777,074  

22 8%  $                  8,151,872  

23 9%  $                  8,526,671  

24 17%  $                16,854,008  

25 20%  $                20,019,877  

26 23%  $                23,185,746  

27 27%  $                27,143,083  

28 31%  $                30,308,953  
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Month 
Cumulative Percentage of the Fixed 

Design Build Price 
Cumulative Drawdown 

29 34%  $                33,474,822  

30 38%  $                37,432,159  

31 41%  $                40,598,028  

32 44%  $                43,763,898  

33 48%  $                47,721,234  

34 51%  $                50,887,104  

35 55%  $                54,052,973  

36 59%  $                58,010,310  

37 62%  $                61,176,179  

38 65%  $                64,342,049  

39 69%  $                68,201,050  

40 72%  $                71,288,251  

41 75%  $                74,375,452  

42 79%  $                78,234,453  

43 82%  $                81,321,654  

44 85%  $                84,408,855  

45 88%  $                87,175,356  

46 90%  $                89,170,057  

47 92%  $                91,164,758  

48 95%  $                93,931,259  

49 95%  $                94,010,837  

50 95%  $                94,090,416  

51 100%  $                99,042,543  

52 100%  $                99,042,543  
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PROPOSAL FORM 14A 

ESTIMATED DRAWDOWN SCHEDULE FOR 6.4 MGD FACILITY 

Month 
Cumulative Percentage of the Fixed 

Design Build Price 
Cumulative Drawdown 

1 0%  $                                   -    

2 0%  $                                   -    

3 1%  $                       468,492  

4 1%  $                       843,291  

5 1%  $                    1,218,089  

6 2%  $                    1,686,588  

7 2%  $                    2,061,386  

8 3%  $                    2,436,185  

9 3%  $                    2,904,683  

10 4%  $                    3,279,482  

11 4%  $                    3,654,281  

12 5%  $                    4,122,779  

13 5%  $                    4,497,578  

14 5%  $                    4,872,376  

15 6%  $                    5,340,874  

16 6%  $                    5,715,673  

17 7%  $                    6,090,472  

18 7%  $                    6,558,970  

19 8%  $                    6,933,769  

20 8%  $                    7,308,567  

21 9%  $                    7,777,066  

22 9%  $                    8,151,864  

23 10%  $                    8,526,663  

24 18%  $                 15,937,215  

25 21%  $                 18,749,657  

26 24%  $                 21,562,099  

27 28%  $                 25,077,651  

28 31%  $                 27,890,093  
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Month 
Cumulative Percentage of the Fixed 

Design Build Price 
Cumulative Drawdown 

29 35%  $                 30,702,534  

30 38%  $                 34,218,087  

31 42%  $                 37,030,528  

32 45%  $                 39,842,970  

33 49%  $                 43,358,522  

34 52%  $                 46,170,964  

35 55%  $                 48,983,406  

36 59%  $                 52,498,958  

37 62%  $                 55,311,400  

38 65%  $                 58,123,842  

39 69%  $                 61,541,058  

40 72%  $                 64,274,832  

41 75%  $                 67,008,605  

42 79%  $                 70,425,822  

43 82%  $                 73,159,595  

44 85%  $                 75,893,368  

45 88%  $                 78,336,835  

46 90%  $                 80,096,858  

47 92%  $                 81,856,881  

48 95%  $                 84,300,348  

49 95%  $                 84,372,236  

50 95%  $                 84,444,125  

51 100%  $                 88,888,553  

52 100%  $                 88,888,553  
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PROPOSAL FORM 15 

ESTIMATED OPERATING AND MAINTENANCE COSTS FOR 9.6 MGD FACILITY 

The Estimated Operating and Maintenance Costs for the Project over 30 years using 2013 US 
dollars (do not adjust for future years or inflation) are: 

Year 
YEARLY 
TOTAL 

Operations 

and 

Maintenance  

Repair and 

Replacement 
Chemicals  

Residuals 

Management  

Site Utilities 

(excluding 

electrical) 

Cartridge 

Filters/Media 

Maintenance 

1 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
2 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
3 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
4 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
5 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
6 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
7 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
8 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
9 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500

10 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
11 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
12 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
13 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
14 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
15 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
16 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
17 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
18 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
19 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
20 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
21 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
22 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
23 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
24 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
25 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
26 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
27 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
28 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
29 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500
30 $1,073,457 $167,400 $50,400 $798,157 *see Below $17,000 $40,500

Total $32,203,710 $5,022,000 $1,512,000 $23,944,701  $510,000 $1,215,000 
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ASSUMPTIONS:	

The procedure to be used for solids disposal is not specified in the specs , nor is the location of disposal. Provided 

additional information an estimate can be provided.  

Replacement repair estimates for items valued less than $25,000 are included in the cost estimates. 

Site utility estimates exclude electrical costs for major process. 

Cost estimates do not include client operation’s staffing costs. 

The cost per pound for Ferric Chloride were more indicative with bulk dry chemical pricing. A value of $0.11 per 

wet pound (as delieverd was used based on local vendor pricing.  
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PROPOSAL FORM 15A 

ESTIMATED OPERATING AND MAINTENANCE COSTS FOR 6.4 MGD FACILITY 

The Estimated Operating and Maintenance Costs for the Project over 30 years using 2013 US dollars (do 

not adjust for future years or inflation) are: 

Year 
YEARLY 
TOTAL 

Operations 

and 

Maintenance  

Renewal & 

Replacement 

(Equipment 

>$25,000)  

Chemicals  
Residuals 

Management  

Site Utilities 

(excluding 

electrical) 

Cartridge 

Filters/Media 

Maintenance 

1 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
2 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
3 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
4 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
5 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
6 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
7 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
8 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
9 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000

10 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
11 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
12 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
13 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
14 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
15 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
16 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
17 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
18 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
19 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
20 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
21 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
22 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
23 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
24 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
25 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
26 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
27 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
28 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
29 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000
30 $771,596 $152,950 $42,000 $534,816 *see Below $14,830 $27,000

Total $23,147,867 $4,588,500 $1,260,000 $16,044,467  $444,900 $810,000
 
Operations and Maintenance excludes costs for staffing and electricity.  Repair and Replacement excludes costs for 

estimated major maintenance, repair, and replacement and estimated RO system membrane replacement which 

are provided in Proposal Forms 19 and 20. 
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ASSUMPTIONS:	

The procedure to be used for solids disposal is not specified in the specs , nor is the location of disposal. Provided 

additional information an estimate can be provided.  

Replacement repair estimates for items valued less than $25,000 are included in the cost estimates. 

Site utility estimates exclude electrical costs for major process. 

Cost estimates do not include client operation’s staffing costs. 

The cost per pound for Ferric Chloride were more indicative with bulk dry chemical pricing. A value of $0.11 per 

wet pound (as delieverd was used based on local vendor pricing.  
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PROPOSAL FORM 16 

ESTIMATED MAXIMUM ELECTRICITY UTILIZATION 
 

The Estimated Maximum Electricity Utilization (EMEU) represents the maximum amount of 
electricity in kilowatt-hours (kWh) that will be used by the Project (inclusive of the UV system) 
per thousand gallons (kgal) of Finished Water produced for the flow rates and plants listed.  

The EMEU shall be for an average salinity of 33.6 ppt and an average temperature of 12 °C.  
This estimate includes all the power used to operate the Project including all facilities, including 
ancillary facilities, from downstream of the slant well pump station through the Finished Water 
pump station. 

To support its estimate, the Proposer shall attach to this form, its assumptions, calculations and 
RO modeling results. 

ESTIMATED MAXIMUM ELECTRICITY UTILIZATION 

Annual Average Finished Water  

Pumped to Monterey Pipeline Connection EMEU 

Flowrate produced by a 6.4 mgd plant (with standby train off 

line) 

_13___kWh/kgal 

Flowrate produced by a 9.6 mgd plant (with standby train off 

line) 

_12.8__kWh/kgal 

 

 

 

 

Calculations: 

Proposal Form 16 
Calculations           

      9.6 MGD           

  
Total flow 
(gpm) 

Operating 
head (psi) 

Efficiency (pump, 
motor, VFD) Power consumed kW 

Filtered water pumps 
    

  

Filter water pumps large 7931 50 82.3% 216   

Filter water pumps small 7931 50 74.8% 237   

Backwash pumps 8448 20 80% 7   

Air blowers 
   

3.15   

1st pass RO HPP 7152 774.4 76.0% 3267   

1st pass Booster pump 8580 35 70.8% 190   

2nd pass feed pump 1578 213.8 67.0% 219   
Finished water pumps 
Large 3,333 140 81.3% 250   
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Finsihed water pumps 
small 3,334 140 75.1% 271   

Backwsah decant pumps 1388 42 53% 49   

UV 
   

5   

Misc. pumps (flushing, cleaning, fire pumps, etc.) 
 

11   

Chemical systems (including Hypo generation) 
 

87   

Building systems 
   

162   

Miscellaneous 
   

75   

Total energy consumed 
   

5049 kW 
Transformer and cable 
losses 

   
1.50%   

Total energy consumped 
   

5124 
kWh/kga
l 

Total energy /day 
   

122982 kWh/day 
Specific Energy 
Consumption       12.8 

kWh/kga
l 

      6.4 MGD           

  
Total flow 
(gpm) 

Operating 
head (psi) 

Efficiency (pump, 
motor, VFD) Power consumed kW 

Filtered water pumps 
    

  

Filter water pumps large 5287 50 78.9% 150   

Filter water pumps small 5288 50 72.2% 164   

Backwash pumps 8448 20 76% 7   

Air blowers 
   

3.15   

1st pass RO HPP 4768 774.4 76.0% 2178   

1st pass Booster pump 5720 35 0.70756 127   

2nd pass feed pump 1052 213.8 0.67032 146   
Finished water pumps 
Large 2,223 140 79.4% 171   
Finsihed water pumps 
small 2,222 140 73.3% 185   

Backwsah decant pumps 1042 42 53% 36   

UV 
   

5   

Misc. pumps (flushing, cleaning, fire pumps, etc.) 
 

7   

Chemical systems (including Hypo generation) 
 

62   

Building systems 
   

115   

Miscellaneous 
   

50   

Total energy consumed 
   

3406 kW 
Transformer and cable 
losses 

   
1.50%   

Total energy consumed 
   

3457 
kWh/kga
l 

Total energy /day 
   

82969 kWh/day 
Specific Energy 
Consumption       13.0 

kWh/kga
l 
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Assumptions:           

Aveage backwash frequency is 1/day for all filters; 
  

  

For Form 17, worst frequency is assumed (2/day) 
  

  

Building systems includes electrical room A/C, admin building, lighting, hvac, etc. 

Assumed concentrate discharge at plant boundary at the elevation specified 
 For Form 17, additional factor of safety is assumed  for contractual purposes.   
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SPLIT PARTIAL TWO PASS WITH Pressure/Work Exchanger 
 

RO program licensed to:   
Calculation created by:  Chris Claessen Blended flow: 1624000.3 gpd 
Project name:  Cal-Am Average Permeate flow: 1696178.00 649600.00 gpd 

HP Pump flow: 1192.2 501.2 gpm Raw water flow: 3697102.8 gpd 
Feed pressure: 769.5 180.0 psi Permeate recovery: 45.0 90.0 % 
Feedwater Temperature: 12.0 C(54F) Total system recovery: 43.9 % 
Feed water pH: 8.00 10.00  Element age: 0.0 years 
Chem dose, ppm, ppm 0.0 3.2  Flux decline % per year: 5.0 5.0  
    Fouling Factor 1.00 1.00  
    Salt passage increase, %/yr: 7.0 7.0  
Average flux rate: 8.0 16.2 gfd Feed type: Seawater-well or MF/UF 

Pretreatment 
 

Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array 
 Flow Feed Conc   Pressures Type No.  
 gpm gpm gpm gfd  psi psi    

1-1 1177.9 34.4 18.9 8.0 1.02 760.0 0.0 SWC5-LD 532 76x7 
2-1 365.3 50.1 13.6 17.1 1.31 155.8 0.0 ESPAB MAX 70 10x7 
2-2 85.9 45.3 16.7 13.4 1.19 129.7 0.0 ESPAB MAX 21 3x7 
 

 Raw water Adjusted Water Feed water Permeate Concentrate ERD Reject 
Ion mg/l mg/l mg/l mg/l mg/l mg/l 

Ca 405.0 397.3 408.6 0.120 742.6 722.6 
Mg 1262.0 1238.1 1273.2 0.373 2314.0 2251.5 
Na 10604.0 10413.3 10707.3 15.541 19433.1 18908.6 
K 392.0 385.1 395.9 0.725 718.3 698.9 
NH4 0.0 0.0 0.0 0.000 0.0 0.0 
Ba 0.013 0.013 0.013 0.000 0.024 0.0 
Sr 7.810 7.662 7.879 0.002 14.321 13.9 
CO3 6.7 6.2 6.5 0.001 15.2 14.7 
HCO3 105.0 101.0 103.5 0.039 178.3 173.9 
SO4 2667.0 2616.7 2690.7 0.791 4890.2 4758.2 
Cl 19101.0 18755.7 19285.7 23.381 35008.7 34063.8 
F 1.3 1.3 1.3 0.003 2.4 2.3 
NO3 0.0 0.0 0.0 0.000 0.0 0.0 
B 4.80 4.85 4.98 0.223 8.60 8.4 
SiO2 1.3 1.3 1.3 0.00 2.4 2.3 
CO2 0.71 0.68 0.68 0.41 0.00 0.68 
TDS 34557.9 33928.5 34887.0 41.39 63328.1 61619.1 
pH 8.00 8.00 8.00 8.60 7.93  
 

 Raw water Feed water Concentrate 
CaSO4 / Ksp * 100: 23% 23% 49% 
SrSO4 / Ksp * 100: 28% 28% 59% 
BaSO4 / Ksp * 100: 52% 53% 104% 
SiO2 saturation: 1% 1% 2% 
Langelier Saturation Index 0.68 0.67 1.09 
Stiff & Davis Saturation Index -0.18 -0.19 0.14 
Ionic strength 0.69 0.69 1.26 
Osmotic pressure 350.0 psi 353.3 psi 641.3 psi 
 

H.P. Differential of Pressure/Work Exchanger 7.3 psi  Pressure/Work Exchanger Leakage: 1 %  
Pressure/Work Exchanger Boost Pressure 16.7 psi  Volumetric Mixing 6 %  
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SPLIT PARTIAL TWO PASS WITH Pressure/Work Exchanger 
 

RO program licensed to:   
Calculation created by:  Chris Claessen Blended flow: 1624000.3 gpd 
Project name:  Cal-Am Average Permeate flow: 1696178.00 649600.00 gpd 

HP Pump flow: 1192.2 501.2 gpm Raw water flow: 3697102.8 gpd 
Feed pressure: 769.5 180.0 psi Permeate recovery: 45.0 90.0 % 
Feedwater Temperature: 12.0 C(54F) Total system recovery: 43.9 % 
Feed water pH: 8.00 10.00  Element age: 0.0 year

s Chem dose, ppm, ppm 0.0 3.2  Flux decline % per year: 5.0 5.0  
    Fouling Factor 1.00 1.00  
    Salt passage increase, %/yr: 7.0 7.0  
Average flux rate: 8.0 16.2 gfd Feed type: Seawater-well or MF/UF 

Pretreatment 
 

Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array 
 Flow Feed Conc   Pressures Type No.  
 gpm gpm gpm gfd  psi psi    

1-1 1177.9 34.4 18.9 8.0 1.02 760.0 0.0 SWC5-LD 532 76x7 
2-1 365.3 50.1 13.6 17.1 1.31 155.8 0.0 ESPAB MAX 70 10x7 
2-2 85.9 45.3 16.7 13.4 1.19 129.7 0.0 ESPAB MAX 21 3x7 
 

Stg Elem Feed Pres Perm Perm Beta Perm Conc Cumulative Perm Ion levels 
 no. pres drop flow Flux  sal osm Ca Mg Cl B Si

O2   psi psi gpm gfd  TDS pres      
 

1-1 1 769.5 2.0 3.8 13.6 1.04 51.6 396.7 0.15 0.48 29 0.26 0.0
0 1-1 2 767.5 1.7 3.2 11.5 1.04 59.2 442.7 0.18 0.55 33 0.30 0.0
0 1-1 3 765.8 1.5 2.6 9.4 1.03 68.2 489.3 0.20 0.63 38 0.34 0.0
0 1-1 4 764.4 1.3 2.1 7.6 1.03 78.4 534.3 0.23 0.73 44 0.38 0.0
0 1-1 5 763.1 1.1 1.6 5.8 1.03 90.3 575.1 0.27 0.84 51 0.43 0.0
0 1-1 6 762.0 1.0 1.2 4.5 1.02 103.3 611.1 0.31 0.96 58 0.49 0.0
0 1-1 7 760.9 1.0 1.0 3.4 1.02 117.8 641.6 0.35 1.09 66 0.55 0.0
0  

2-1 1 180.0 6.0 5.7 18.8 1.12 1.6 2.3 0.00 0.00 1 0.03 0.0
0 2-1 2 174.1 5.0 5.5 17.9 1.10 1.7 2.6 0.00 0.00 1 0.03 0.0
0 2-1 3 169.1 4.1 5.3 17.4 1.14 1.9 3.0 0.00 0.00 1 0.03 0.0
0 2-1 4 165.0 3.3 5.2 17.0 1.16 2.0 3.5 0.00 0.00 1 0.03 0.0
0 2-1 5 161.7 2.6 5.1 16.6 1.19 2.2 4.3 0.00 0.00 1 0.04 0.0
0 2-1 6 159.1 1.9 5.0 16.2 1.24 2.4 5.4 0.00 0.00 1 0.04 0.0
0 2-1 7 157.2 1.3 4.8 15.9 1.31 2.6 7.3 0.00 0.01 1 0.04 0.0
0  

2-2 1 152.9 5.2 4.6 15.0 1.10 2.7 8.2 0.00 0.00 1 0.04 0.0
0 2-2 2 147.7 4.4 4.4 14.4 1.10 2.9 9.2 0.00 0.01 1 0.04 0.0
0 2-2 3 143.2 3.8 4.2 13.9 1.12 3.0 10.4 0.00 0.01 2 0.04 0.0
0 2-2 4 139.5 3.1 4.1 13.3 1.13 3.2 11.9 0.00 0.01 2 0.05 0.0
0 2-2 5 136.3 2.6 3.9 12.8 1.15 3.5 13.8 0.00 0.01 2 0.05 0.0
0 2-2 6 133.8 2.1 3.8 12.3 1.17 3.8 16.4 0.00 0.01 2 0.06 0.0
0 2-2 7 131.7 1.6 3.6 11.8 1.19 4.2 19.9 0.00 0.01 2 0.06 0.0
0  

Stag
e 

NDP 
 psi 

1-1 269.4 
2-1 163.3 
2-2 129.2 
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SPLIT PARTIAL TWO PASS WITH Pressure/Work Exchanger PASS 1 
 

RO program licensed to:   
Calculation created by:  Chris Claessen 
Project name:  Cal-Am Average Permeate flow:  1696178.00 gpd 

HP Pump flow:  2617.6 gpm Raw water flow: 3697102.9 gpd 
      
Feed pressure:  769.5 psi Permeate recovery ratio:  45.0 % 
Feedwater Temperature: 12.0 C(54F)    
Feed water pH:  8.00  Element age: 0.0 years 
Chem dose,ppm (100%) 0.0 NaOH Flux decline % per year:  5.0 % 
   Fouling Factor:  1.00  
    Salt passage increase, %/yr:  7.0  
Average flux rate:  8.0 gfd Feed type: Seawater-well or MF/UF 

Pretreatment 
 

Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Array 
 Flow Feed Conc   Pressures Type No.  
 gpm gpm gpm gfd  psi psi    

1-1 1177.9 34.4 18.9 8.0 1.02 760.0 0.0 SWC5-LD 532 76x7 
 

 Raw water 1 Feed water 1 Permeate 1 Concentrate 1 
Ion mg/l CaCO3 mg/l CaCO3 Back Front mg/l CaCO3 

Ca 405.0 1010.0 408.6 1018.9 0.53 0.20 742.6 1851.9 
Mg 1262.0 5193.4 1273.2 5239.4 1.64 0.62 2314.0 9522.7 
Na 10604.0 23052.2 10707.3 23276.7 66.13 24.89 19433.1 42245.8 
K 392.0 502.6 395.9 507.6 3.06 1.15 718.3 920.8 
NH4 0.0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 
Ba 0.013 0.0 0.013 0.0 0.000 0.000 0.024 0.0 
Sr 7.810 8.9 7.879 9.0 0.010 0.004 14.321 16.3 
CO3 6.7 201.7 6.5 10.9 0.00 0.00 15.2 25.3 
HCO3 105.0 86.1 103.5 84.9 0.66 0.36 178.3 146.1 
SO4 2667.0 2778.1 2690.7 2802.8 3.87 1.30 4890.2 5094.0 
Cl 19101.0 26940.8 19285.7 27201.3 110.98 37.36 35008.7 49377.6 
F 1.3 3.4 1.3 3.5 0.02 0.01 2.4 6.3 
NO3 0.0 0.0 0.0 0.0 0.00 0.00 0.0 0.0 
B 4.80  4.98  0.85 0.33 8.60  
SiO2 1.3  1.3  0.01 0.00 2.4  
CO2 0.71  0.68  0.68 0.68 0.68  
TDS 34557.9  34887.0  188.2 66.21 63328.1  
pH 8.00  8.00  6.49 6.02 7.93  

 
 Raw water Feed water Concentrate 
CaSO4 / Ksp * 100: 23% 23% 49% 
SrSO4 / Ksp * 100: 28% 28% 59% 
BaSO4 / Ksp * 100: 52% 53% 104% 
SiO2 saturation: 1% 1% 2% 
Langelier Saturation Index 0.68 0.67 1.09 
Stiff & Davis Saturation Index -0.18 -0.19 0.14 
Ionic strength 0.69 0.69 1.26 
Osmotic pressure 350.0 psi 353.3 psi 641.3 psi 
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SPLIT PARTIAL TWO PASS WITH Pressure/Work Exchanger PASS 2 
 

RO program licensed to:   
Calculation created by:  Chris Claessen 
Project name:  Cal-Am Average Permeate flow:  649600.00 gpd 
Feed pressure:  180.0 psi Permeate recovery ratio:  90.0 % 
Feedwater Temperature: 12.0 C(54F)    
Feed water pH:  10.00  Element age: 0.0 years 
Chem dose, ppm (100%) 3.2  NaOH Flux decline % per year:  5.0 % 
   Fouling Factor:  1.00  
    Salt passage increase, %/yr:  7.0  
Average flux rate:  16.2 gfd Feed type: Seawater-well or MF/UF 

Pretreatment 
 

Stage Perm. Flow/Vessel Flux Beta Conc.&Throt. Element Elem. Arra
y  Flow Feed Conc   Pressures Type No.  

 gpm gpm gpm gfd  psi psi    
2-1 365.3 50.1 13.6 17.1 1.31 155.8 0.0 ESPAB MAX 70 10x

7 2-2 85.9 45.3 16.7 13.4 1.19 129.7 0.0 ESPAB MAX 21 3x7 
 

 Raw water 2 Feed water 2 Permeate 2 Concentrate 2 
Ion mg/l CaCO3 mg/l CaCO3 mg/l CaCO3 mg/l CaCO3 

Ca 0.5 1.3 0.5 1.3 0.003 0.0 5.2 13.1 
Mg 1.6 6.7 1.6 6.7 0.008 0.0 16.3 67.2 
Na 66.1 143.8 66.1 143.8 1.523 3.3 647.6 1407.8 
K 3.1 3.9 3.1 3.9 0.088 0.1 29.8 38.2 
NH4 0.0 0.0 0.0 0.0 0.000 0.0 0.0 0.0 
Ba 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 
Sr 0.010 0.0 0.010 0.0 0.000 0.0 0.101 0.1 
CO3 0.0 0.0 0.3 0.6 0.001 0.0 7.9 13.2 
HCO3 1.1 0.9 1.0 0.8 0.038 0.0 4.8 4.0 
SO4 3.9 4.0 3.9 4.0 0.021 0.0 38.6 40.2 
Cl 111.0 156.5 111.0 156.5 2.414 3.4 1088.1 1534.7 
F 0.0 0.0 0.0 0.0 0.001 0.0 0.1 0.4 
NO3 0.0 0.0 0.0 0.0 0.000 0.0 0.0 0.0 
B 0.85  0.85  0.06  7.95  
SiO2 0.0  0.0  0.000  0.1  
CO2 0.68  0.00  0.00  0.00  
TDS 188.2  188.4  4.16  1846.6  
pH 6.5  10.00  8.60  10.69  
 

 Raw water Feed water Concentrate 
CaSO4 / Ksp * 100: 0% 0% 0% 
SrSO4 / Ksp * 100: 0% 0% 0% 
BaSO4 / Ksp * 100: 0% 0% 0% 
SiO2 saturation: 0% 0% 0% 
Langelier Saturation Index -5.59 -1.89 0.82 
Stiff & Davis Saturation Index -5.65 -1.95 0.74 
Ionic strength 0.00 0.00 0.03 
Osmotic pressure 2.0 psi 2.0 psi 19.5 psi 
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The track changes version of the draft DB Agreement is in the Appendix that 

follows. 
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