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SECTION 1A – EXECUTIVE SUMMARY 

Clean Energy Capital Securities LLC (“Clean Energy Capital” or “CEC”) has been engaged by the Orange 
County Water District (“OCWD” or the “District”) to prepare this report (“Report”) analyzing certain 
aspects of a potential ocean water desalination project in Huntington Beach, California (the “Huntington 
Beach Desalination Project” or the “Project”) proposed by Poseidon Water LLC (“Poseidon”), the 
developer and owner of the Project.  Please see important disclaimers included at the end of this 
Report. 
 
Poseidon Proposal.  Poseidon has proposed to sell desalinated water produced at the Project to OCWD 
pursuant to a long-term water purchase agreement (“WPA”).  This proposal has been made through 
documents described below which are collectively referred to as the “Poseidon Proposal.” Part 2 of this 
report provides an overview of the Project and the Poseidon Proposal, a summary of the proposed 
terms of the WPA and allocation of risks between Poseidon and the District, and descriptions and 
analysis of the proposed cost of water to Poseidon and the water unit price to be charged to the District. 
 
 Key Findings: 
 

• Poseidon has proposed a core risk allocation pursuant to which the District will only pay for 
desalinated water that is actually produced and delivered.  Poseidon will have essentially all 
risks related to permitting, site conditions, design and construction, startup, operations and 
maintenance, operating performance, and availability and repayment of financing.  This risk 
allocation is comparable to the risk allocation adopted between Poseidon and the San Diego 
County Water Authority in the Carlsbad Desalination Project. 
 

• The project approach proposed by Poseidon is consistent with the approach used in the 
Carlsbad Desalination Project by Poseidon and the San Diego County Water Authority. 
 

• The estimated first-year cost of water in the Poseidon Proposal is $1,871/acre-foot, 
specified in 2014 dollars.  We conclude that this cost estimate is a reasonable basis for the 
District’s initial evaluation of the Poseidon Proposal. 
 

• This estimate would be reduced to the extent that the Project receives a Local Resources 
Program subsidy (“LRP Subsidy”) from the Metropolitan Water District of Southern 
California (“MWD”).  The following table shows the potential impact of receipt of an LRP 
Subsidy at various subsidy levels.      

 
Water Unit Price – Impact of LRP Subsidy (2014 $/AF) 

 

 
 
Financial Impact of the Project on OCWD.  Part 3 of this report considers the financial impact of the 
Project on the District. 
 

Subsidy Amount $0 $250 $340 $475
Water Unit Price $1,871 $1,621 $1,531 $1,396
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 Key Findings: 
 

• Under the Poseidon Proposal, successful completion and operation of the Project would 
give rise to a water purchase obligation of approximately $104.8 million in 2014 dollars.  
This additional expenditure would increase the District’s operating budget by approximately 
78%, from the District’s current $134.1 million to $238.9 million.   
 

• Assuming the District sold this water to interested retail agencies at the $970 per acre-foot 
MWD rate and received a $340/acre-foot LRP Subsidy, District revenues would increase 
$73.4 million.  These offsetting revenues would reduce the net cost of the Project to the 
District from $104.8 million to $31.4 million.  
 

• Assuming that the net cost of the Project is spread over the District’s 327,000 acre-feet of 
groundwater pumping, the incremental impact on the District would be approximately $96 
per acre-foot, increasing the replenishment assessment from its current level of $294 per 
acre-foot to $390 per acre-foot.   
 

• Even with this increase, the variable cost of groundwater for the District’s customers would 
remain significantly lower than the cost of imported water, preserving the District’s cost 
advantage.   

 
Provision of Debt and Equity by OCWD.  The District requested that Clean Energy Capital analyze certain 
potential alternatives to the Poseidon Proposal, including the possibility that the District would 
contribute debt and/or equity to the Project in order to lower the cost of water.  Part 4 of this Report 
describes how these alternatives might be implemented, quantifies the potential economic benefit, and 
discusses the various risks for the District.   
 
 Key Findings: 
 

• The potential savings available through provision of debt and/or equity by the District are 
set forth in the following table 
 
Summary of Potential Savings – Provision of Debt and/or Equity by OCWD ($/AF) 

 

 
 

• The provision of debt and/or equity by the District would expose the District to project risks 
that it does not bear in the Poseidon Proposal.  Some of these project risks could be 
contractually mitigated by the District, as is done in a conventional design-build-operate 
project.  Other project risks – such as site conditions, availability and repayment of 

Estimated 
Savings

Provision of Debt by OCWD $118
Provision of Equity by OCWD $221
Total $339
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financing, bankruptcy of service contractors, and permitting renewal risk – would be borne 
directly by the District. 
 

• The provision of debt and/or equity by the District would substantially increase the District’s 
overall level of indebtedness, more than doubling the District’s debt in the scenario in which 
the District provides all Project capital.  Such additional indebtedness would require the 
District to implement substantial increases in the District’s replenishment assessment to 
maintain the District’s debt service coverage ratios, reserve levels, and credit ratings.   

 
Debt Alternatives.  The District requested that Clean Energy Capital analyze certain alternatives to the 
fixed-rate debt structure set forth in the Poseidon Proposal:  (i) changing the pattern and timing of debt 
repayment to levelize debt service, (ii) incorporating variable-rate debt, and (iii) using alternative debt 
instruments.  These potential alternatives are discussed and quantified in Part 5 of this Report.   
 
 Key Findings: 
 

• Poseidon has proposed that the capital charge component of the Water Unit Price will 
increase by 2.5% annually throughout the term of the WPA.  Levelizing the capital charge 
component of the Water Unit Price would result in a $271/acre-foot increase in first-year 
water costs versus Poseidon’s “upward-sloping” proposal, but would result in back-end 
savings reaching $781/acre-foot by 2048, as shown in the following table.  The net present 
value savings available through levelizing the capital charge is estimated at $35 million in 
2014 dollars. 

 
Comparison of Capital Charge Shaping Alternatives ($/AF) 

 

 
 

• Assuming that debt service costs are passed through to the District in the Water Unit Price, 
the District could achieve potential savings by utilizing, or directing Poseidon to utilize, 
variable rate debt during construction and/or operations.  To the extent variable debt 
interest rates are comparable to historic levels, the District could achieve savings as 
estimated in the following table through the addition of variable rate debt to the capital 
structure as described in Section 5B.  However, in pursuing this alternative, the District 
would trade interest rate certainty for the risks associated with variable interest rates. 
 

2014 2018 2028 2038 2048

Upward-Sloping Capital Charge 1,871 2,074 2,728 3,432 4,325
Level Capital Charge 2,142 2,374 2,771 3,113 3,543
Savings (Dissavings) ($271) ($300) ($43) $319 $781
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Summary of Potential Savings – Variable Rate Debt Examples ($/AF) 
 

 
 
Statistical Probability Analysis.  The District requested that Clean Energy Capital prepare statistical 
analysis regarding potential variance in the water unit price from the price levels proposed by Poseidon.  
The methodology, inputs, and results of a Monte Carlo simulation varying the key independent variables 
driving the cost of water is presented in Part 6 of this Report. 
 
 Key Findings: 
 

• Clean Energy Capital has identified 14 key variable inputs and established probability 
distributions for each.  We have run 100,000 scenarios, with each scenario calculating the 
Water Unit Price based on a randomly-selected set of input values. 
 

• Our analysis shows a probability distribution for the Water Unit Price with a median “p50” 
value of $1,922/acre-foot in 2014 dollars.  This p50 projection is $51/acre-foot above the 
level estimated by Poseidon. 
 

• The following table shows the median “p50” Monte Carlo projection for the Water Unit 
Price, meaning the price at which half of the scenarios are higher and half are lower.  The 
table also shows a blue-shaded range of probable outcomes.  The top of this blue-shaded 
field indicates the level at which 90% of scenarios have a lower value.  The bottom of this 
blue-shaded field indicates the level at which 90% of scenarios have a higher value.  The 
blue-shaded field indicates the range of highly-probable water pricing over time. 

 

Estimated 
Savings

Variable Rate Debt During Construction $99
Variable Rate Debt During Operations $38
Variable Rate Debt During Construction and Operations $132
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Water Unit Price throughout WPA Term ($/AF) 
Showing p10 – 90 Band and p50 Projection 

 

 
 
Comparison to MWD Rate Projection.  Finally, the District requested that Clean Energy Capital compare 
the projected cost of water in the Huntington Beach Desalination Project to the cost of Tier 1 treated 
water provided by the Metropolitan Water District of Southern California (“MWD”).  This comparison is 
presented in Part 7 of this Report. 
 
 Key Findings: 
 

• We have compared the Monte Carlo projections of the water unit price, as reduced by the 
potential LRP subsidy, to projected MWD rates.    
 

• To the extent that MWD rates escalate at 6% annually, the subsidized cost of Huntington 
Beach Desalinated water will reach parity with MWD water costs in 2035-2036, based on 
the p50 rate projection developed in Part 6 of this Report.   
 

• To the extent that MWD rates escalate instead at 3% annually, MWD rates will remain lower 
than Huntington Beach Desalinated water rates throughout the forecast period. 

 
SECTION 1B – SUMMARY OF WORK PERFORMED 

REVIEW OF POSEIDON PROPOSAL 

The below-listed documents collectively constitute the Poseidon Proposal for purposes of this Report.   
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• The Draft Term Sheet for a Water Reliability Agreement for Huntington Beach Seawater 
Desalination Project between Orange County Water District and Poseidon Resources (Surfside) 
LLC dated December 2013 (the “Proposed Termsheet”), and  
 

• The proforma financial model prepared by Poseidon (the “Poseidon Proforma”). 
 

We have reviewed the Poseidon Proposal as well as internal analysis prepared by District staff, including: 
 

• The Poseidon Resources Huntington Beach Ocean Desalination Project Information and Update 
paper dated January 2014, and  
 

• The Poseidon Resources Huntington Beach Seawater Desalination Project PowerPoint 
presentation dated January 8, 2014. 

 
We have additionally review publicly-available information describing the below-defined Carlsbad 
Desalination Project.  Most aspects of the Poseidon Proposal mirror the structure and terms of the 
Carlsbad Desalination Project.   
 
REVIEW OF POSEIDON PROFORMA  

As a part of our engagement, Clean Energy Capital was provided a proforma financial model prepared by 
Poseidon.  The Poseidon Proforma provides detailed quantitative information about the Project and the 
Poseidon Proposal.  It contains trade secrets and is confidential Information pursuant to the terms of the 
confidentiality agreement between Poseidon and OCWD. 
 
We have reviewed and evaluated the Poseidon Proforma in detail.  Our primary review methodology 
was to construct a separate financial model (the “Clean Energy Capital Model” or “CEC Model”) that 
replicates the key calculations of the Poseidon Proforma.  In its benchmarking configuration, the CEC 
Model links to key input variables from the Poseidon Proforma and independently calculates the key 
output variables, including capital budget and cost of water.  The CEC Model has been used to produce 
the tables and quantitative exhibits in this report. 
 
In conducting our review of the Poseidon Proforma, we have benchmarked the CEC Model to +/- 0.1%, 
meaning that the CEC Model calculates each component of the water unit price to within one tenth of 
one percent of the corresponding value in the Poseidon Proforma.   
 
We have additionally compared key model inputs to current market conditions, supporting documents, 
and publicly-available information descriptive of the Carlsbad Desalination Project.  This due diligence 
process has formed the basis for much of our quantitative analysis set forth herein. 
 
CEC MODEL 

The CEC Model was validated using the benchmarking methodology described in the previous section.  
Once validated, the CEC Model was used to quantify the various alternative financial approaches 
discussed in this report.  Clean Energy Capital supported this analysis with certain financial inputs.  The 
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Monte Carlo simulation described in this report was performed using a statistical software add-on to the 
CEC Model.   
 
The CEC Model has certain intentional differences from the Poseidon Proforma in order to facilitate 
scenario analysis and Monte Carlo simulation.  The CEC Model assumes that each year of operations is a 
full twelve-month year, whereas the Poseidon Proforma assumes that operations commence in an initial 
partial year.  The CEC Model allocates certain elements of the capital budget between the Plant and the 
Pipeline based on the relationship of Plant EPC price to Pipeline EPC price, whereas the Poseidon 
Proforma uses multiple allocation methodologies.  These modeling differences are not material to the 
overall computation of the water unit price. 
 
INTERVIEWS / TEAM MEETINGS 

During our engagement, Clean Energy Capital has participated in seven meetings with OCWD/MWDOC 
staff to discuss our analysis, present preliminary findings, and take further direction from OCWD on the 
scope and content of our report.  We have conducted nine due diligence interviews with Poseidon, 
including detailed interviews with Poseidon’s financial modeling team. 
 
REPORT PRODUCTION 

This Report was provided in draft form to District staff for internal review, and incorporates their review 
and comments. 
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PART 2 – POSEIDON PROPOSAL 
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SECTION 2A – OVERVIEW OF POSEIDON PROPOSAL 

THE PROJECT 

The proposed Huntington Beach Ocean Desalination Project (the “Huntington Beach Desalination 
Project” or the “Project”) is a 50 million gallons per day (mgd) ocean desalination plant to be located 
adjacent to the AES power plant facilities near Pacific Coast Highway and Newland Avenue in the City of 
Huntington Beach.  During initial co-located operations of the Project, a portion (approximately 127 
mgd) of the ocean water used by the AES plant for process cooling purposes would be diverted for 
treatment by the ocean desalination facility as shown below.  The ocean desalination plant would take 
advantage of the existing ocean intake and ocean outfall facilities and water circulating infrastructure.  
The plant is expected to produce 56,000 acre-feet of desalinated water annually. 
 

Project Layout 
 

 

The Project consists of a reverse osmosis ocean-water desalination plant (the “Plant”) and a conveyance 
pipeline that will connect the Plant to the regional water distribution system (the “Pipeline”).  The 
Project is being developed by Poseidon Water LLC (“Poseidon”), a private company, acting through 
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Poseidon Resources (Surfside) LLC, a special purpose entity created to finance, construct, own and 
operate the Plant and to construct the Pipeline. 
 
WATER PURCHASE AGREEMENT 

Poseidon has proposed to sell desalinated water produced at the plant (“Product Water”) to OCWD 
pursuant to a long-term water purchase agreement (the “WPA”).  The proposed term of the WPA is 
from the commencement of construction through 30 years following commercial operation, for a full 
contract term of approximately 33 years.  Under the proposed terms of the WPA, Poseidon and OCWD 
would take on obligations including the following: 
 

Key Obligations of the Parties 
 

Poseidon Obligations 
 

OCWD Obligations 
 

• Obtain all site entitlements 

• Finance Project through debt and equity in 
amounts sufficient to reach an investment-
grade capital structure 

• Permit, design and build Plant by a date 
certain 

• Permit, design and build Pipeline by a date 
certain 

• Operate and maintain Plant for the term of 
the contract 

• Supply Product Water at the required quality 
and in the required quantities 

• “Take if delivered” Product Water 

• Receive Product Water 

• Operate and maintain Pipeline 

 
Water pricing would be established through the WPA, based on a volumetric formula in which OCWD  
pays a pre-established Water Unit Price, dollars per acre-foot (“$/AF”) for the volume of Product Water 
it purchases each month.  OCWD is only obligated to pay for Product Water that is actually produced 
and available for delivery.  The Water Unit Price has three primary components, a Capital Charge, an 
Electricity Charge, and an O&M Charge, which are discussed below. 
 
CONSTRUCTION AND OPERATION 

Under the Poseidon Proposal, Poseidon will subcontract for the construction and operation of the plant.  
Poseidon will enter into an engineering, procurement and construction contract (“EPC Contract”) with a 
construction team including a general contractor (“EPC Contractor”) responsible for the general 
construction of the Plant and Pipeline, and a technology provider (“Technology Provider”) responsible 
for supplying the reverse osmosis train.  The EPC Contractor will have the obligation to engineer, 
construct, procure, and startup the Plant and the Pipeline under a turnkey, fixed price, date certain 
contract with Poseidon.  The technology provider will continue as the Plant’s operator (“Operator”) 
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during commercial operations pursuant to a long-term operating agreement.  The Operator will have 
the full obligation to operate, maintain, repair and replace the Plant for a fixed price for the term of the 
WPA. 
 
The EPC Contractor and the Technology Provider will be selected by Poseidon from established industry 
participants with experience in comparable infrastructure projects.  OCWD will have final approval rights 
over selection of EPC Contractor and Technology Provider. 
 
Under the Poseidon Proposal, Poseidon will procure electricity to run the Project “off the grid” as a large 
industrial customer of Southern California Edison.  The WPA will give OCWD rights to select Poseidon’s 
electricity provider, or to self-supply electricity to the Project.  Poseidon will have the risk of energy 
consumption for producing and delivering Product Water into the distribution system. 
 
Poseidon will be responsible for insuring the Project, maintaining the site arrangements with AES, 
managing the various subcontractors, and interfacing with permitting and regulatory authorities and 
OCWD.   
 
PLAN OF FINANCE 

Under the Poseidon Proposal, Poseidon will be responsible for raising capital to finance construction of 
the Project and related costs.  The capital structure calls for the issuance of Plant Bonds and Pipeline 
Bonds, and the placement of Private Equity, in the estimated amounts shown in the following table. 
 

Proposed Plan of Finance ($000s)1 
 

 
Each line-item in the capital budget is allocated to either the Plant or the Pipeline.  Plant costs are 
funded by plant bonds and equity.  Pipeline costs are funded by pipeline bonds.   
 

1 The amounts shown in this table are in 2015 dollars as of the estimated date of financial closing in December 2015. 

Capital Structure
Plant Bonds 608,545$   
Pipeline Bonds 123,510     
Private Equity 160,695     

Total Sources of Funds 892,750$   

Capital Budget
Construction Costs (including contingency) 557,128$   
Capitalized Interest 118,156     
Reserves 69,453        
Development Costs 58,803        
Fees and Other 89,210        

Total Uses of Funds 892,750$   
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The plant bonds and the pipeline bonds are expected to be issued through a conduit municipal issuer 
such as the California Pollution Control Financing Authority (“CPCFA”), who served as conduit issuer in 
the Carlsbad Desalination Project.  Under the Poseidon Proposal, the plant bonds will be issued as 
private activity bonds (PABs) while the pipeline bonds will be issued as governmental bonds.  Both will 
be issued as fixed-rate with a 33-year maturity.  Both series of bonds are expected to have investment 
grade credit ratings no lower than Baa3/BBB-. 
 
The plant bonds will be issued on behalf of Poseidon, who will pledge all of its assets to the bond trustee 
for the benefit of the bondholders.  Poseidon will repay the plant bonds from project revenues from the 
sale of water. 
 
In the Poseidon Proposal, OCWD will agree to pay debt service on the pipeline bonds, following 
successful construction of the Project and the continued delivery of Product Water, net of any amounts 
owed by Poseidon as contracted shortfall payments for Poseidon’s failure to meet minimum water 
delivery requirements.  OCWD will not be obligated to make a debt service payment from its own funds 
to the extent that Poseidon is obligated to make a contracted shortfall payment, whether or not 
Poseidon actually pays.   
 
Equity is being funded by Poseidon and will be supplemented in the form of cash investment by an 
institutional private equity investor.   
 
CARLSBAD DESALINATION PROJECT 

Poseidon, acting through the special-purpose entity Poseidon Resources (Channelside) LP, successfully 
completed financing of a 56,000 AF/year ocean-water desalination facility in Carlsbad, California (the 
“Carlsbad Desalination Project”).  Product water produced by the Carlsbad Desalination Project will be 
sold to the San Diego County Water Authority (“SDCWA”) pursuant to a 33-year water purchase 
agreement.  The Carlsbad Desalination Project is currently under construction.   
 

Photo at Construction Site taken July 2014 Carlsbad Desalination Plant (artist’s rendering) 
  

 
In the Carlsbad Desalination Project, the EPC Contractor was a joint venture between Kiewit 
Infrastructure West Co. and J.F.  Shea Construction, Inc.  The Technology Provider was IDE Americas, 
Inc., a wholly-owned subsidiary of IDE Technologies Ltd.   
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Many aspects of the Poseidon Proposal, including the proposed allocation of risks and obligations 
between Poseidon and OCWD, replicate the Carlsbad Desalination Project.  The Carlsbad Desalination 
Project is described in detail in the Limited Offering Memorandum for the plant and pipeline bonds.  The 
Limited Offering Memorandum is available through EMMA (www.emma.msrb.org)  
 
The Carlsbad Desalination Project is relevant to the District’s evaluation of the proposed Huntington 
Beach Desalination because it validates the commercial viability of the Poseidon Proposal and 
associated plan of finance.  Construction of the Carlsbad Desalination Plant is running ahead of 
schedule.  Commercial operations are expected to commence in the third or fourth quarter of 2015.  
When the Carlsbad Desalination Plant successfully enters commercial operations, it will additionally 
validate the operational viability of utility-scale ocean-water desalination on the California coastline.   
 

 

SECTION 2B – PROPOSED RISK ALLOCATION 

In the Poseidon Proposal, OCWD will make a 30-year commitment to purchase Product Water, to the 
extent produced, at a pre-established water unit price and water quality specified in the WPA.  The 
District would take on the core risk that the cost of Product Water is justified by the benefits it will 
receive from the Project. 
 
In the Poseidon Proposal, Poseidon takes on the basic risk that the Project can be constructed on time 
and on budget, and the core risk that the Project will perform on-budget and on-specification over the 
30-year operating period.  OCWD is only obligated to pay for Product Water that is actually produced. 
 
OCWD will take on certain defined operating period risks that are customary for purchases of water 
from third parties and that are not easily transferred to Poseidon and its investors.  The District will be 
responsible for integrating Product Water received from Poseidon into the local water supply system.  
Certain components of the water unit price will be indexed to general inflation and electricity price 
inflation, exposing the District to these risk factors.  Additionally, consistent with its own operations and 
facilities, the District will bear the risk that changes in law may impose additional costs.  However, the 
District can expect to cap its “change in law” risk to manage its maximum exposure, as was done in the 
Carlsbad Desalination Project.   
 
The following table outlines the basic risk allocation in the Poseidon Proposal.   
 

http://www.emma.msrb.org/
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Proposed Risk Allocation 
 

Poseidon Risks 
 

OCWD Risks 
 

• Construction and/or operating cost overruns 

• Electricity consumption 

• Schedule delays 

• Project performance 

• Maintenance, replacement and repairs  

• Financing availability 

• Permitting 

• Site conditions 

• Technology efficiency 

• Labor supply and relations 

• Insurable force majeure 

• Change in law above a certain limit 

• Water affordability  

• General price inflation 

• General electricity rate inflation 

• Changes in raw seawater conditions beyond 
certain limits 

• Changes in law up to a certain limit 

• Uncontrollable circumstances 

• Uninsurable force majeure, up to a specified 
cap amount 

• System integration risk for Product Water 
received 

 
SECTION 2C – PROPOSED COST OF WATER 

The cost of water in the Poseidon Proposal is determined as a function of the capital budget, financing 
assumptions, and operational assumptions.  The capital budget and financing assumptions are used to 
determine the capital charge component of the water unit price.  Operational assumptions are used to 
determine the electricity charge and O&M charge components of the water unit price. 
 
CAPITAL BUDGET 

The following table sets forth the detailed capital budget underlying the Poseidon Proposal.   
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Capital Budget Detail ($000s at December 31, 2015) 

 

 
CONSTRUCTION COSTS 

The Plant EPC price refers to the total amount that Poseidon will pay to the EPC Contractor pursuant to 
a fixed-price, turnkey EPC contract.  The Plant EPC price was determined by Poseidon in January 1, 2013 
dollars, based on a site-specific estimate prepared by its owner’s engineer, GHD, based on the Kiewit 
EPC contract for the Carlsbad Desalination Project.  The Plant EPC price is escalated from January 1, 
2013 to the assumed financial closing of December 31, 2015 at a 2.5% annual escalation rate.  The Plant 
EPC price is comparable to the plant EPC price in the Carlsbad Desalination Project, and is considered a 
reasonable basis for OCWD’s initial consideration of the Poseidon Proposal.   
 
The Pipeline EPC price refers to the total amount that Poseidon will pay to the EPC Contractor pursuant 
to a fixed-price, turnkey EPC contract.  The Pipeline EPC price reflects “Option 2 – Northern Delivery 
System” from the technical memorandum on delivery capital cost estimates prepared by Richard Brady 

Construction Costs
Plant EPC Price 451,704$   
Pipeline EPC Price 72,044        
Substation EPC Price 13,380        
Construction Contingency 20,000        

Total Construction Costs 557,128$    
Capitalized Interest 118,156       
Reserves

Debt Service Reserve 36,356        
Project Reserve 11,744        
Working Capital Reserve 4,853          
Wetlands Restoration Reserve 11,500        
WPA Reserve 5,000          

Total Reserves 69,453         
Development Costs 58,803         
Fees and Other

Construction Period Costs 16,454        
Lease Costs 21,426        
Connection Fee 2,500          
Development Fee 15,000        
Equity LOC Fee 9,883          
Huntington Beach Fees 3,900          
Financing Costs, Closing Costs, and Misc. 22,072        
Less Interest Earned on Investments (2,025)        

Total Other Costs 89,210         
Total Capital Budget 892,750$    
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& Associates.  The Pipeline EPC price is escalated from January 1, 2013 to the assumed financial closing 
of December 31, 2015 at a 2.5% annual escalation rate.  The Pipeline EPC price is significantly lower than 
the pipeline EPC price in the Carlsbad Desalination Project, reflecting a significantly shorter conveyance 
distance and lower pressure system to the point of interconnection with existing regional facilities.  
Pending final selection of delivery system configuration by OCWD, the Pipeline EPC price is considered a 
reasonable basis for OCWD’s initial consideration of the Poseidon Proposal. 
 
The substation EPC price refers to the total amount that Poseidon will pay to Southern California Edison 
for the construction of an onsite electricity substation.  The substation EPC price is based on an SCE 
estimate, and is escalated from January 1, 2013 to the assumed financial closing of December 31, 2015 
at a 2.5% annual escalation rate.  The substation EPC price is lower than the substation EPC price in the 
Carlsbad Desalination Project, reflecting design differences and other factors.  The substation EPC price 
is considered a reasonable basis for OCWD’s initial consideration of the Poseidon Proposal. 
 
The Poseidon Proposal includes a construction contingency that equals the construction contingency 
included in the Carlsbad Desalination Project financing.  This amount is considered a reasonable basis for 
OCWD’s initial consideration of the Poseidon Proposal.   
 
CAPITALIZED INTEREST 

Interest on the Plant bonds and Pipeline bonds is capitalized from date of issuance through the 
projected commercial operation date, plus an additional six months.  The six-month buffer is intended 
to protect bondholders from construction delay risk and to generally improve the Project’s liquidity in its 
early years of operations, and is an important factor in the Project’s expected investment-grade credit 
ratings.   
 
Capitalized interest is determined based on a 33-month construction period and reflects the bond sizing 
and interest rate assumptions discussed below. 
 
The capitalized interest calculations in the Poseidon Proforma are consistent with the Carlsbad 
Desalination Project and are considered a reasonable basis for OCWD’s initial consideration of the 
Poseidon Proposal.   
 
RESERVES 

The Poseidon Proposal includes the following reserve funds and accounts: 
 

• A debt service reserve fund equal to twelve months interest on the Plant bonds and Pipeline 
bonds; 
 

• A project reserve fund equal to six months of budgeted non-electricity operating expenses; 
 

• A working capital reserve equal to one month of budgeted operating expenses including 
electricity; 
 

• A wetlands restoration reserve intended to finance the cost of environmental mitigation; 
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• A WPA reserve intended to provide additional security to OCWD as Poseidon’s WPA 

counterparty; and 
 

• A State Lands Commission performance reserve. 
 

The various reserves described above are consistent with the Carlsbad Desalination Project, with the 
exception of the wetlands restoration reserve.  The wetlands restoration reserve in the Poseidon 
Proposal is significantly lower than in the Carlsbad Desalination Project, in reflection of the lower raw 
seawater intake volumes and entrainment of the Huntington Beach Desalination Project.  The reserve 
assumptions in the Poseidon Proposal are considered a reasonable basis for OCWD’s initial 
consideration of the Poseidon Proposal.   
 
DEVELOPMENT COSTS 

Development costs are costs incurred by Poseidon in developing the Huntington Beach Desalination 
Project.  In the Poseidon Proposal, these costs are recovered by Poseidon from proceeds of financial 
closing.  Development costs include internal Poseidon costs as well as third-party costs of engineering 
and technical, local counsel, permitting and environmental, public relations, and site control.  
Development costs span the time period between 2002 and financial closing. 
 
The inclusion of development costs in the capital budget will be subject to review and acceptance by 
OCWD.  The overall magnitude of development costs is comparable to the Carlsbad Desalination Project, 
and is considered a reasonable basis for OCWD’s initial consideration of the Poseidon Proposal.   
 
FEES AND OTHER EXPENSES 

The Poseidon Proposal includes the following fees and other expenses: 
 

• Construction period costs consist of Poseidon’s ongoing costs during construction of the Project, 
including construction management, inspection, insurance, rent, administrative and 
miscellaneous; 
 

• Site costs include use payments to AES, for rent on the City of Huntington Beach tank site, and 
the posting by Poseidon of a letter of credit supporting a lease termination payment; 
 

• A City of Huntington Beach and Mesa Water District connection fee for the Pipeline; 
 

• A development fee to be paid to Poseidon as a success fee for achieving financial closing;  
 

• An equity letter of credit (LOC) fee to provide assurance to bondholders and OCWD for 
scheduled equity contributions during construction; 
 

• Huntington Beach fees for the Plant and Pipeline; 
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• Financing costs, closing costs and miscellaneous include bond underwriting fees, CDLAC and 
CPCFA fees, legal fees, rating agency fees, fees of the independent engineer, and miscellaneous 
costs; and 
 

• A credit for interest earning on invested funds during the construction period. 
 

The inclusion of the various fees and other expenses described above in the capital budget will be 
subject to review and acceptance by OCWD.  Some of the fees and other expenses, such as the site costs 
and the development fee, appear to be higher than in the Carlsbad Desalination Project.  However, the 
overall order of magnitude of fees and other expenses is considered a reasonable basis for OCWD’s 
initial consideration of the Poseidon Proposal.   
 
FINANCING ASSUMPTIONS 

Poseidon assumes that 82% of the capital budget will be financed with Plant bonds and Pipeline bonds, 
with the remaining 18% provided as cash equity.  The capitalization structure is intended to support 
investment-grade credit ratings, and is modeled after the Carlsbad Desalination Project financial 
structure.  The Plant bonds are non-recourse to the District, meaning that bondholders look to 
Poseidon, rather than the District, for security and repayment.   
 
The Pipeline bonds are only an obligation of the District if Poseidon is performing its obligations under 
the WPA.  Otherwise, Poseidon has the obligation to provide payments to the District equal to the 
Pipeline debt service. 
 
The following table summarizes the key debt financing assumptions underlying the Poseidon Proposal.   
 

Poseidon’s Financing Assumptions - Debt 
 

 
 
The Plant bonds are assumed to bear interest at 5.00%.  As of August 8, 2014, the Thomson Reuters 
Municipal Market Data (MMD) index2 for 30-year maturity BBB bonds was 4.29%.  Adjusting the MMD 
index for the current market impact of AMT would increase the comparable index by approximately 
0.30%, to 4.59%, implying that the Plant bond interest rate in the Poseidon Proposal is 41 basis points 

2 Thomson Reuters maintains proprietary municipal indices representing their analysis team’s opinion of market valuation, 
based on institutional block size market activity in both the primary and secondary municipal bond market.   

Plant Bonds Pipeline Bonds
Principal Amount ($000s) $608,545 $123,510
Final Maturity 33 years 33 years
Instrument Private Activity Bonds Govt Purpose Bonds
Mode Fixed Rate Fixed Rate
Credit Rating Baa3/BBB- Baa3/BBB-
Interest Rate 5.00% 4.80%
Amortization Upward-sloping Upward-sloping
Annual increase 2.50% 2.50%
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(0.41%) higher than current market3.  However, municipal interest rates are currently significantly below 
long-term average rates.  The Plant bond interest rate in the Poseidon Proposal is approximately 56 
basis points lower than the 10-year average BBB MMD (30Y) rate, adjusted for AMT. 
 
The Pipeline bonds (non-AMT) are assumed to bear interest at 4.80%, which is approximately 51 basis 
points (0.51%) higher than the BBB MMD (30Y) rate as of August 8, 2014.  The assumed interest rate on 
the Pipeline bonds is 46 basis points (0.46%) lower than the ten-year average for the BBB MMD (30Y).  
The following table shows these interest rate comparisons. 
 

Interest Rate Comparison 
 

 
 
Both the Plant bonds and the Pipeline bonds are structured to result in upward-sloping debt service 
payments.  After an initial interest-only period, total debt service increases in each year by 2.5% over the 
prior year.  This amortization structure is different from a level debt-service structure in which total debt 
service payments are equal in each year.  The upward-sloping debt service profile is intended to phase in 
the capital charge component of the water unit price, making Project Water more affordable in early 
years and more expensive in later years and mirroring the upward-sloping profile that is expected to 
characterize imported water supply costs..   
 
The following table summarizes the key equity financing assumptions underlying the Poseidon Proposal.   
 

Poseidon’s Financing Assumptions - Equity4 
 

 
 
In the Poseidon Proposal, the equity portion of the Project’s capital structure is compensated through 
an equity return charge, calculated to result in the annual nominal return shown above to the extent 
that Poseidon fully satisfies its water supply obligations over the term of the contract.  The actual return 
on equity will be higher or lower, depending on the operating results of the Project.  Equity return 
charge payments are structured to “wrap around” Plant and Pipeline debt service in order that the 
overall capital charge grows at the above slope, or annual escalation rate. 
 
The debt and equity financing assumptions are generally consistent with the Carlsbad Desalination 
Project and reflective of investment-grade infrastructure project requirements and returns.  The 

3 The Plant bonds have an average life of approximately 25 to 26 years, making the 30-year index a reasonable proxy. 
4 The Nominal Return shown below is used to compute the equity return charge component of the water unit price.  Actual 
equity return will vary with Project performance.  See discussion following this table. 

Plant Bonds Pipeline Bonds
Rate in Poseidon Proposal 5.00% 4.80%
Current Market Rate 4.59% 4.29%
10-Year Average Rate 5.56% 5.26%

Equity Amount ($000s) $160,695
Nominal Return 12.00%
Slope 2.50%
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nominal equity return is regarded as stable.  Debt interest rates are subject to change with market 
conditions, and may be biased towards higher interest rates in the 1 – 3 year planning horizon.  
Poseidon has taken some of this bias into consideration in modeling debt interest rates above current 
levels.  Taken together, the debt and equity assumptions are considered a reasonable basis for OCWD’s 
initial consideration of the Poseidon Proposal.   
 
OPERATIONS 

The following table summarizes the key non-electric operational assumptions underlying the Poseidon 
Proposal.   
 

Poseidon’s Operating Assumptions – Non-Electricity5 
 

 
 
Poseidon has proposed a detailed first year operating budget for the non-electrical operations and 
maintenance expenses of the Plant.  Their budget is largely comprised of pass-through costs of the 
Plant’s operator, expected to be the same entity as the reverse-osmosis Technology Provider.  Operating 
expenses include labor, chemicals, maintenance, membrane and cartridge replacement, sludge disposal, 
lease payments, insurance, project administration, truss fees, property tax, a management fee to 
Poseidon, and other customary expenses.  The first-year operating budget and escalation provisions are 
subject to review and acceptance by OCWD. 
 
In the Poseidon Proposal, OCWD will pay the O&M charge as a component of the water unit price.  The 
O&M charge is determined by dividing the annual operating budget by the annual Product Water 
production volume.  So established, the O&M charge escalates at the assumed consumer price index 
(“CPI”) set forth above for the term of the WPA. 
 
The operating assumptions, and proposed first-year budget, are generally consistent with the Carlsbad 
Desalination Project, although the operating budget is somewhat higher.  The operating assumptions 
are considered a reasonable basis for OCWD’s initial evaluation of the Poseidon Proposal.   
 
ELECTRICITY 

The following table summarizes the key electric operational assumptions underlying the Poseidon 
Proposal.   
 

Poseidon’s Electricity Assumptions 
 

 

5 The amounts in this table are in 2018 dollars, reflecting the first year of Plant operations. 

First-year Operating Budget ($000s) $31,265
CPI Escalation Rate 2.50%

Consumption Rate (kWh/AF) 4,602
Electricity Price ($/kWh) $0.0961
Electricity Escalation Rate 2.00%
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Poseidon has proposed the above-specified consumption rate to establish the number of kilowatt hours 
(kWh) Poseidon will be entitled to bill OCWD for each acre foot of Product Water.  The consumption 
rate is based on an estimate provided by IDE Americas, Inc., the Technology Provider for the Carlsbad 
Desalination Project.  The consumption rate reflects the Plant’s operating characteristics as well as 
projected raw seawater conditions.  Generally, colder water and saltier water require more energy to 
cause reverse osmosis. 
 
Poseidon has estimated the above-specific electricity price in dollars per kWh.  The estimate reflects 
Southern California Edison’s current electricity tariff.  To take into account on-peak and off-peak pricing, 
as well as seasonal pricing variations, Poseidon has applied the current tariff against a hypothetical year 
of water production, and computed the average result.  The Poseidon Proposal assumes that electricity 
prices will escalate at the above-specified escalation rate for the term of the WPA.   
 
The electricity assumptions are generally consistent with the Carlsbad Desalination Project.  The long-
term view on electricity price escalation is evaluated later in this report.  The electricity assumptions are 
considered a reasonable basis for OCWD’s initial evaluation of the Poseidon Proposal.   
 
INTAKE & DISCHARGE SYSTEM MODIFICATION 

The Project is being designed and constructed in accordance with applicable federal, state and local 
regulations, codes, standards, guidelines, policies and laws.  The discretionary regulatory permits 
obtained by Poseidon for the Project include California Environmental Quality Act compliance, land use 
and zoning approvals from the City of Huntington Beach, an amended lease from the California State 
Lands Commission, Waste Discharge Requirements, and NPDES Permit from the California Regional 
Water Quality Control Board, Santa Ana Region (the “Regional Board”).  Poseidon has informed that a 
Coastal Development Permit (“CDP”) approved by the California Coastal Commission is the last 
discretionary approval (excluding any local distribution system agreements) needed prior to Project 
construction.  Modifications to the intake and discharge facilities will be required after the Huntington 
Beach AES Power Plant decommissions its cooling water system, which is expected to occur around 
December 31, 2022. 
 
The Poseidon Proposal assumes that the water unit price will be increased in the future to provide cost 
recovery to Poseidon for its costs of modifying the Plant’s raw water intake and brine discharge outfall 
system, following the expected decommissioning of the AES power plant.  These modifications will allow 
the continued operation of the Plant.   
 
In the Poseidon Proposal, Poseidon would be compensated for the additional capital and operational 
costs it will incur in association with the intake and discharge system modification.  As in the Carlsbad 
Desalination Project, Poseidon’s compensation would be subject to cap amounts to be established and 
set forth in the WPA.  Poseidon would recover the capital cost of the intake and discharge system 
modification through a formulaic adjustment to the capital charge portion of the Water Unit Price that 
assumes that this future capital cost would be financed by Poseidon through issuance of additional 
project equity and project debt, to be amortized over the remaining term of the WPA at pre-established 
rates (a “Debt Rate” and an “Equity Rate”).  Poseidon would recover the additional electric and non-
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electric O&M expense of operating the intake and outfall system modification through adjustments to 
the electricity charge and O&M charge. 
 
The following table summarizes the key assumptions regarding how this future intake & discharge 
system modification is incorporated into the Poseidon Proposal.   
 

Intake & Discharge System Modification Assumptions 
 

  
 
In the Carlsbad Desalination Project, the compensation relief due Poseidon for the expected intake 
system modification associated with power plant decommissioning was subject to caps, both for capital 
cost and operational/electricity costs.  The allowance in the Carlsbad Desalination Project is for the 
modification of the intake system only, as there was not a contemplation of any changes to the 
discharge system.  As  result, the cap on capital costs in the Carlsbad Desalination Project is significantly 
lower than the capital cost estimated by Poseidon for the Huntington Beach Desalination Project.  The 
budget set forth above is the estimate for retrofitting both the intake and discharge systems at 
Huntington Beach.  Poseidon expects to refine its cost estimates over the near term in conjunction with 
its regulatory and permitting work.   
 
Potential variations in intake and discharge system modification costs are evaluated later in this report.  
Poseidon’s assumptions regarding the cost of intake and discharge system modification are considered a 
reasonable basis for OCWD’s initial evaluation of the Poseidon Proposal, subject to regulatory 
development and potential design change.   
 
SECTION 2D – PROPOSED WATER UNIT PRICE 

The following table summarizes the water unit price, in terms of dollars per acre foot, in the Poseidon 
Proposal.  The first-year water unit price is discounted to 2014 dollars as shown in the first column. 
 

Capital cost (in 2013 $000s) $41,655
Commencement of construction 10/1/2021
Commissioning 10/1/2022
Debt Rate for Capital Charge adjustment 5.00%
Equity Rate for Capital Charge adjustment 15.00%
Increased O&M costs (in 2013 $000s) $1,479
Increased Electricity cost (in 2022 $000s) $2,464



Financial Analysis of Proposed Huntington Beach Ocean Desalination Project  

DRAFT 
Page 26 
 

Proposed Water Unit Price ($/AF)6 
 

 
 
Clean Energy Capital has verified the water unit price calculations generated by the Poseidon Proforma.  
We have utilized the various assumed and proposed terms discussed in the previous sections to 
independently calculate the water unit price, and our calculations are consistent with Poseidon’s.  We 
regard the above water unit pricing schedule to be a reasonable basis for OCWD’s initial evaluation of 
the Poseidon Proposal, and a benchmark against which to compare the various alternatives discussed in 
the next part of this report.   
 

Water Unit Price – Poseidon Proposal ($/AF) 
 

 
 

6 This table does not reflect the potential MWD Subsidy of $250/AF. 

2014 2018 2028 2038 2048
Capital Charge

Plant Bond Debt Service Charge $490 $543 658 842 1,078
Pipeline Bond Debt Service 96 106 130 167 213
Equity Return Charge 347 384 502 643 823

Capital Charge 933 1,034 1,291 1,652 2,115
O&M Charge 504 558 697 893 1,143
Electricity Charge 435 482 576 702 855
Intake System Modification 0 0 164 185 212
Water Unit Price $1,871 $2,074 $2,728 $3,432 $4,325
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SECTION 2E – MWD LOCAL RESOURCES PROGRAM SUBSIDY 

In 2013 Orange County’s MWD member agencies (i.e. the Municipal Water District or Orange County 
and the cities of Ananta Ana, Fullerton, and Anaheim) jointly submitted a Local Resources Program 
application to the Metropolitan Water District of Southern California (“MWD”) to receive an operating 
subsidy (“LRP Subsidy”) for up to 25 years.     
 
In October 2014, the MWD Board will consider increasing the LRP subsidy to $340/AF over 25 years.  The 
Board will also consider an option that could provide a subsidy of up to $475/AF for 15 years. 
 
If the LRP Subsidy is received, it would lower first-year water costs as shown in the following table.   
 

Water Unit Price – Impact of LRP Subsidy (2014 $/AF) 
 

 
 
Over time, to the extent that the cost of desalinated water from the Huntington Beach Desalination 
Project becomes close to the cost of MWD water, the LRP Subsidy would decline.  The LRP Subsidy 
would be reduced to zero when unsubsidized Project water is equal in cost to MWD water. 
 
This report takes no position on the likelihood of receipt of the LRP Subsidy.  Water costs are presented 
without adjustment for the LRP Subsidy, unless specifically noted otherwise.   
 
 
 
 
 
  

Subsidy Amount $0 $250 $340 $475
Water Unit Price $1,871 $1,621 $1,531 $1,396
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PART 3 – FINANCIAL IMPACT OF PROJECT ON OCWD 
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SECTION 3A – OCWD FINANCIAL OVERVIEW 

 
The Orange County Water District fiscal year 2014-15 operating budget totals $134.1 million and is 
comprised of the expenses shown in the following table.   
 

OCWD – 2014-15 Operating Budget ($millions) 
 

Expenses Amount            
General Fund $54.8 
Water Purchases $26.3 
Debt Service7 $33.3 
R&R Fund Contribution $12.7 
CIP PAYGO Funding $5.0 
Small Equipment Items $0.7 
GASB OPEB Funding $1.3 
Total $134.1 

 
The primary source of annual funding to the District is the replenishment assessment it charges 
groundwater producers within its boundaries.  This District’s current replenishment assessment of 
$294/acre-foot for an estimated 327,000 acre-feet of groundwater pumping generates about $95.6 
million in revenue.  Other revenues totaling about $38.5 million are primarily comprised of property 
taxes, project operating subsidies, rents, and investments. 
 
SECTION 3B – FINANCIAL IMPACT OF THE PROJECT ON OCWD 

Successful completion and operations of the Huntington Beach Desalination Project would result in 
annual water purchase payments by the District of approximately $104.8 million, in 2014 dollars.  This 
obligation would increase the District’s operating budget by 78%.   
 
We anticipate that the District would simultaneously enter into agreements to sell Product Water 
purchased from Poseidon to interested retail agencies. Such sale agreements are anticipated to match 
the pricing of Tier 1 water from MWD, or $970/AF.  Assuming the District sold Product Water at $970/AF 
and received a $340/AF MWD LRP Subsidy, District revenues would increase $73.4 million.  These 
offsetting revenues would reduce the net cost of the Project to the District from $104.8 million to $31.4 
million. 
 
The District would likely record water purchase payments as an operating expense in its financial 
reporting, bond indenture and related financial documentation.  Resale revenues and LRP Subsidy 
receipts would be recorded as income.  While the Project bonds would not be debt of the District, the 
District would likely report its WPA obligations, its resale agreements to retail agencies, and its LRP 
Subsidy position, in the footnotes to its financial statements.   Further analysis would be required to 
assess the credit impact on the District of entering into the WPA and related agreements.    

7 Includes GWRS Initial Expansion State Loan. 
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One measure of the financial impact of the Project is the impact of the Project on the District’s 
replenishment assessment.  Assuming that the net cost of the Project is spread over the District’s 
327,000 acre-feet of groundwater pumping, the incremental impact on the District would be 
approximately $96/AF, increasing the replenishment assessment from its current level of $294/AF to 
$390/AF.  However, to absorb the additional long-term obligations of the Project while maintaining its 
AAA credit ratings, the District may elect to increase its replenishment assessment by a greater amount 
to provide a measure of additional coverage above its net cost.   
 
The affordability of this increase in the replenishment assessment can be measured through comparison 
with imported water costs.  The District’s customers, the Groundwater Producers, currently maximize 
their purchase of less expensive groundwater and then obtain their remaining water supply needs from 
the more expensive imported system.  The cost advantage of groundwater versus imported water is a 
source of financial strength for the District.  The replenishment assessment could increase significantly 
without causing groundwater to become more expensive than imported water.   
 
The variable cost of groundwater is currently the replenishment assessment plus an additional $80/AF 
to cover the energy and incremental operation and maintenance cost to pump the water.  Thus, the 
current variable cost of groundwater is $374/AF ($294/AF + $80/AF) which would increase to $480/AF 
with the Huntington Beach Desalination Project. 
 
In contrast, the variable cost of imported water is $890/AF not accounting for the separately billed 
readiness-to-serve and capacity charges which can add approximately another $80/acre-foot to the 
cost, bringing it to $970/acre-foot.  Even with the additional cost of the Huntington Beach Desalination 
Project, the District’s replenishment assessment would remain significantly below the cost of imported 
water. 
 
SECTION 3C – OCWD ADDITIONAL DEBT CAPACITY 

Some of the alternatives to be evaluated in this Report involve the issuance of additional debt by the 
District.  Just as the cost competitiveness of groundwater versus imported water supports the District’s 
ability to absorb purchased water costs under the Poseidon Proposal and still keep the cost of 
groundwater below imported water costs, this same cost competitiveness supports the District’s 
capacity to issue additional debt.   
 
The District currently has $546.2 million of outstanding debt.  Annual debt service at $33.3 million is 
about 25% of the budget.  This debt is comprised of the following: 

• Fixed Rate Certificates of Participation  $207.1 million 
• Variable Rate Certificates of Participation $129.8 million 
• State low interest loans    $184.7 million 
• Outstanding Commercial Paper     $24.6 million 

 
If the District were to issue another $500 million of fixed rate certificates of participation debt, the 
annual debt service at a 5% interest rate over 30 years would be approximately $32.5 million.  This 
annual debt service amount, spread over annual pumping of 327,000 AF, is equivalent to approximately 
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$100/AF.  However to preserve the District’s historic senior-lien coverage ratios, fund increases in the 
District’s reserves, and maintain the District’s AAA credit ratings, the replenishment assessment might 
need to be increased by a significantly greater amount.   
 
Increasing the total replenishment assessment by a significantly greater amount than incremental debt 
service in order to preserve the District’s AAA credit ratings may not be practical.  A much greater and 
more detailed analysis will be necessary to assess the various metrics that the credit agencies utilize to 
assign credit ratings in relation to specific debt issuance scenarios the District might consider for the 
Project.  For example, the District might elect to maintain lower coverage ratios if overall reserve levels 
are relatively high.  The District could also consider the issues and cost of allowing its credit rating to 
decline somewhat, while remaining in the high investment-grade ratings categories. 
 
All of these issues will have to be considered in a more detailed analysis if the District desires to issue 
some portion of the project debt in order to lower the project’s overall unit cost as discussed in Part 4 of 
this Report.  Specific debt issuance options will need to be analyzed before the District can make any 
absolute decisions on this topic. 
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PART 4 – PROVISION OF DEBT AND EQUITY BY OCWD 
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The following sections present Clean Energy Capital’s analysis of certain potential alternatives to the 
Poseidon Proposal.  This analysis is intended to provide a quantitative estimate of the potential impact 
of each alternative on the cost of water proposed by Poseidon, and to identify certain risk factors and 
threshold issues.  This analysis is preliminary in nature, and each of these alternatives described herein 
would require significant further review and development to implement.  Each of the alternatives is 
subject to (i) legal review of the authority of the parties to enter into the arrangements contemplated, 
(ii) tax review, (iii) documentation satisfactory to all parties, (iv) market conditions at time of execution 
(v) approval by the relevant parties, and (vi) other factors.   
 
SECTION 4A – PROVISION OF DEBT BY OCWD 

POSEIDON PROPOSAL 

The Poseidon Proposal assumes the issuance of $732 million 
of long-term debt, comprising $609 million of Plant Bonds 
that are non-recourse to the District and $123 million of 
Pipeline Bonds that have limited recourse to the District (the 
District only has to pay debt service on the Pipeline when 
Poseidon performs and is capable of delivering Product 
Water).  The Poseidon Proposal assumes that these bonds 
would be rated Baa3/BBB- by Moody’s and Fitch, 
respectively, the lowest level of investment grade credit 
rating, in consideration of the project structure and the 
construction and operating risks assumed by Poseidon and its lenders and investors.  The Poseidon 
Proposal assumes that the Plant Bonds would be issued as private activity bonds, requiring a state 
volume cap allocation and subjecting interest payments to the Alternative Minimum Tax (“AMT”).  The 
Poseidon Proposal assumes that the Pipeline Bonds would be issued as governmental purpose bonds, 
neither requiring state volume cap nor generally subject to AMT.  The Pipeline Bond proposal may also 
eliminate any issues or costs relating to franchise rights and properties taxes on the Pipeline assets. 
 
This debt structure is similar to the debt structure used to finance the Carlsbad Desalination Project and 
has demonstrated its financial viability.   
 

RECOURSE VS NON-RECOURSE DEBT 

• Non-recourse means that lenders 
(bondholders) look to Poseidon, 
rather than the District, for security 
and repayment.  They do not have 
recourse to the District. 

• Recourse means that lenders 
(bondholders) look to the District for 
repayment.  They have recourse to 
the District. 
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ALTERNATIVE:  PROVISION OF DEBT BY OCWD 

OCWD’s credit ratings are AAA/Aa1/AAA by Standard & 
Poor’s, Moody’s and Fitch, respectively.  These ratings are at 
the highest end of the investment grade rating category and 
are more than three full notches higher than Poseidon’s 
expected credit rating for the Huntington Beach Project.  
OCWD’s significantly stronger credit allows OCWD to borrow 
at significantly lower interest rates than Poseidon.  Further, 
as a municipal utility, OCWD can issue bonds without a state 
volume cap allocation and that are not subject to AMT.  
Provision of Debt by OCWD refers to an alternative financing 
structure in which OCWD uses its balance sheet to support 
the debt portion of the Project’s capitalization, instead of 
relying on a non-recourse project financing structure in 
which Poseidon issues the debt portion of the Project’s 
capitalization.   
 
PROVIDING THE PIPELINE BONDS 

In the Poseidon Proposal, the Pipeline Bonds are governmentally issued debt, meaning that the nominal 
borrower would be OCWD.  However, OCWD would only be obligated to pay debt service to the extent 
the desalination plant is functioning and producing its required amount of product water.  Under the 
Poseidon Proposal, Poseidon would itself make debt service payments on the Pipeline Bonds to the 
extent of underproduction of product water, and proportionate to any shortfall in water production.  
Whenever these “shortfall payments” are due from Poseidon, OCWD is relieved of its obligation to pay 
debt service by a corresponding amount, regardless of whether Poseidon actually has sufficient 
revenues to make the payments.  In this fashion, the Pipeline Bonds, while governmentally issued, are 
ultimately recourse to the Huntington Beach Project rather than to OCWD.  The Poseidon Proposal 
assumes that the Pipeline Bonds would be rated Baa3/BBB-.  The Carlsbad Desalination Project has a 
similar pipeline financing structure and a Baa3/BBB- rating. 
 
In the alternative where OCWD uses its balance sheet and issues the Pipeline Bonds, the Pipeline Bonds 
would become recourse credit obligations of OCWD.  The contractual provisions for “shortfall 
payments” would likely remain in the WPA, but would be for the benefit of OCWD as opposed to 
providing the sole source of repayment for bondholders.  As OCWD debt, the Pipeline Bonds would bear 
OCWD’s credit ratings, resulting in a lower borrowing cost.  The lower borrowing cost would in turn have 
a secondary effect of reducing the amount of interest to be capitalized during construction, thereby 
reducing the amount of Pipeline Bonds.  Both the lower interest cost and the reduced capitalized 
interest burden would lower the cost of water The reduced amount of Pipeline bonds, in turn, results in 
a slight reduction in the amount of equity in the transaction to maintain the debt /equity ratio.  The 
reduction in equity is partially offset by a modest increase in the amount of Plant bonds.   
 
To estimate the pricing impact of a credit rating upgrade from Baa3/BBB- to AAA/Aa1/AAA, we have 
used Thomson Reuters Municipal Market Data (MMD) to establish a credit spread versus the interest 
rate assumed in the Poseidon Proposal.  The following table summarizes this analysis.   

AMT VS NON-AMT BONDS 

Interest income on private activity bonds 
(“PABs”) is exempt from federal income 
tax, provided the bonds satisfy their 
various tax requirements, including 
receiving an allocation of state volume 
cap.  However, the Tax Reform Act of 
1986 requires that interest income on 
PABs be included in the calculation of 
alternative minimum tax (“AMT”) income 
for federal tax purposes.  Yields on PABs 
are generally somewhat higher than 
yields on governmental purpose bonds 
reflecting the fact that PABs are taxable 
to investors subject to the AMT.   
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Credit Spread Differential 
 

 
The following table applies the above-determined credit spread differential to estimate the impact of 
lower interest cost and reduced bonding amount on the cost of water. 
 

Provision of Pipeline Bonds by OCWD8 
 

 

PROVIDING THE PLANT BONDS 

In the Poseidon Proposal, the Plant Bonds are private activity bonds in which Poseidon is the borrower, 
accessing the tax exempt debt markets through a conduit issuer (the California Pollution Control 
Financing Authority was used in the Carlsbad Desalination Project).  The Plant Bonds are fully non-
recourse to the District, and also non-recourse to the CPCFA and the State of California.  The Poseidon 
Proposal assumes that the Plant Bonds would be rated at least Baa3/BBB- (the initial and current rating 
on the Carlsbad Desalination Project bonds) and subject to AMT. 
 
We have considered two potential financial approaches through which OCWD could issue the Plant 
Bonds9.  In the first approach, OCWD would issue its long-term revenue bonds secured by net revenues 
of the District, and loan the proceeds to Poseidon.  Poseidon would apply the proceeds it receives from 
OCWD to partially fund construction of the Project.  Poseidon would repay OCWD over time in amounts 
matching debt service paid by OCWD on its bonds, with Poseidon payments credited against water 
purchase payments.  For example, if water purchase payments are $5,000,000 for the month, and the 

8 In this table, the bond amount and first-year capital payments are future dollar amounts (in 2015 and 2018, respectively).  The 
$/AF amount is expressed in 2014 dollars.  Note further that estimated savings presented in this part of the Report do not 
include increases in the replenishment assessment that may be implemented to provide additional coverage and fund increases 
in the District’s reserves in order to maintain credit ratings.  Please see discussion in Part 3 of this Report.   
9 Other potential approaches to implement the provision of Plant Debt by OCWD could include the funding of a water 
prepayment by OCWD, the guarantee of Plant Bonds by OCWD, or the procurement of third-party credit enhancement by 
OCWD. 

as of
 8/8/2014

10-Year 
Average

Used for 
Report

AAA MMD (30Y) 3.20% 4.14% -                
BBB MMD (30Y) 4.29% 5.26% -                
Credit Spread 1.09% 1.12% 1.11%

Poseidon 
Proposal Alternative

Estimated 
Savings

Credit Rating BBB- AAA -                 
Interest Rate 4.80% 3.69% 1.11%
Pipeline Bond Amount ($000s) $123,510 $116,600 $6,910
Capital Charge ($/AF) $933 $913 $19
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debt service is $2,000,000, Poseidon would only receive $3,000,000 for payment of O&M and capital 
charges.   
 
In the second approach, OCWD would use its credit strength to commit to a base-level, hell-or-high-
water “capacity payment” under the WPA that would be sufficient to cover debt service and that would 
not be contingent on production of product water by Poseidon.  OCWD would commit to pay this capital 
charge component irrespective of whether product water was produced.  Poseidon would assign this 
capital charge component to secure the debt, with the high-grade OCWD credit rating passed through to 
bondholders.   
 
Either approach would replace the Baa3/BBB- Plant Bonds with higher-rated bonds supported by 
OCWD’s full faith and credit (up to the AAA/Aa1/AAA ratings that the District currently maintains on its 
senior debt obligations).  We assume that either approach would result in private activity Plant Bonds, 
given the involvement of Poseidon, requiring state volume cap and subjecting bond interest payments 
to the AMT.  If a structure were developed that resulted in governmental purpose bonds, the AMT 
penalty and need for state volume cap would fall away, increasing the interest savings to OCWD. 
 
In either approach, the Plant Bonds would bear OCWD’s credit ratings, resulting in a lower borrowing 
cost.  The lower borrowing cost would in turn reduce the amount of interest to be capitalized during 
construction, thereby reducing the amount of Plant Bonds.  The following table applies current market 
conditions to estimate the impact of lower interest cost and reduced bonding amount on the cost of 
water. 
 

Provision of Plant Bonds by OCWD 
 

 
 

PROVISION OF TOTAL DEBT (PLANT AND PIPELINE) 

The provision of debt by OCWD could be done in whole or in part.  Given the administrative ease of 
issuance of Pipeline Debt by OCWD, partial provision of debt by OCWD might be implemented by having 
OCWD issue and be responsible for the Pipeline Debt, but not the Plant Debt.  The following table shows 
the issuance of Pipeline Debt and Plant Debt as additive to one another, showing the increase in OCWD 
indebtedness and the associated reduction in the projected cost of product water. 
 

Poseidon 
Proposal Alternative

Estimated 
Savings

Credit Rating BBB- AAA -                 
Interest Rate 5.00% 3.89% 1.11%
Plant Bond Amount ($000s) $608,545 $581,312 $27,232
Capital Charge ($/AF) $933 $834 $99
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Provision of Total Debt by OCWD – Potential Benefit ($/AF) 
 

 
RISKS 

The provision of debt by OCWD would significantly increase its exposure to project risk and therefore 
financial risk to OCWD.  It would also significantly increase outstanding District indebtedness, thereby 
affecting the District’s overall financial operations and potentially its credit ratings. 
 
Project Risk.  In the Poseidon Proposal, the District would 
only pay for product water that is actually produced by 
Poseidon and presented for delivery to OCWD.  The Project 
debt is non-recourse to the District.  To the extent debt is 
instead issued by OCWD or the capacity payment approach 
is adopted, OCWD would be obligated to pay debt service 
even if the Project never reaches commercial operation or 
underperforms during its operations.  This risk profile is 
similar to traditional Design-Build-Operate (“DBO”) projects.  
OCWD would expect to mitigate some of its risk through contractual provisions – primarily the 
construction agreement and operating agreement – that assign certain key functions to private-sector 
counterparties and that give the District significant control over construction and operations in a 
“distress case” scenario.  However, among other risks, permit renewal risk, site condition and site host 
risks, force majeure risk and debt repayment risk would likely be borne by OCWD.  Additionally, the 
successful completion of construction and startup of the commercial operation of the Carlsbad 
Desalination Project, if achieved prior to final investment decision on the Huntington Beach Desalination 
Project, may be considered an additional risk mitigant in that it demonstrates the commercial and 
technical viability of ocean water desalination in California.   
 
Pipeline to Nowhere Risk.  One element of project risk is the “pipeline to nowhere risk” that the 
conveyance pipeline will serve no valuable purpose unless the desalination plant successfully operates.  
This risk links the pipeline to the plant, despite the lower technical risks of pipeline construction and 
operations. 
 
Maximum OCWD Exposure.  Under the Provision of Debt by OCWD approach, the District’s maximum 
exposure would be its increased indebtedness and associated debt service repayment obligation.  See 
Part 3 of this Report for a general discussion of the District’s capacity for additional indebtedness.  The 
following table shows the impact of providing Pipeline and Plant Debt on the District’s annual debt 
service.   
 

Estimated 
Savings

Provision of Pipeline Bonds by OCWD $19
Provision of Plant Bonds by OCWD $99
Provision of Total Debt by OCWD $118

DBO PROJECTS 

In a Design-Build-Operate (“DBO”) 
project, the public sector entity owns and 
finances the construction of new assets.  
The private sector designs, builds and 
operates the assets to meet certain 
agreed outputs.   
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Provision of Debt by OCWD – Annual Debt Service 

  
 
Balance Sheet/Credit Ratings.  The provision of debt by OCWD would significantly increase OCWD’s 
$546.2 million in currently outstanding debt.  This additional debt would be a material and potentially 
negative factor in the District’s credit analysis, and could result in a downgrade of the District’s credit 
ratings unless accompanied by offsetting rate increases and other measures10.     
 

Provision of Debt by OCWD – OCWD Indebtedness 
 

 
 
CARLSBAD DESALINATION PROJECT 

In the Carlsbad Desalination Project, SDCWA determined to implement a strong transfer of project risks 
to Poseidon.  The principal that “SDCWA will only pay for water that is actually produced” was regarded 
by SDCWA as an important objective, and an objective that justified the higher cost of water needed to 
effect this risk transfer. 
 
POSEIDON PERSPECTIVE 

The Poseidon Proposal reflects a public-private partnership.  Poseidon has indicated that it has some 
concerns about the above-described alternatives for the provision of debt by OCWD to the extent that 
such alternatives depart significantly from a public-private partnership model.   
 

10 As discussed in Part 3 to this Report, the credit rating implications of the Project itself, and of additional OCWD indebtedness, 
will require additional study and consideration.   

Annual
 Debt Service 

($millions)
Existing OCWD Debt $33.3
Pipeline Debt 4.7
Plant Debt 24.4
Total $62.4

Amount 
Outstanding 

($millions) Cumulative
Existing OCWD Debt $546.2 $546
Pipeline Debt 116.6 $663
Plant Debt 581.3 $1,244
Total $1,244.1
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SECTION 4B – PROVISION OF EQUITY BY OCWD 

POSEIDON PROPOSAL 

The Poseidon Proposal assumes that $154 million of private equity will be invested in the Project at 
financial closing, comprising approximately 18% of total capitalization.  The equity return charge 
component of the water unit price is calculated to produce a 12% nominal return on equity, meaning 
that the equity return charge effectively “amortizes” the equity investment at a 12% return.  The actual 
return on equity will depend on various factors, including Poseidon’s success in completing construction, 
achieving commercial operations, and operating the plant successfully over the term of the WPA.   
 
This sizing of equity and inclusion of the equity return charge is similar to the structure used to finance 
the Carlsbad Desalination Project and has demonstrated its financial viability.   
 
ALTERNATIVE:  PROVISION OF EQUITY BY OCWD 

The alternative to be evaluated in this section is the provision of equity by OCWD rather than by an 
institutional private equity investor.  In such an arrangement, OCWD would either provide the equity 
itself, or guarantee the equity portion of project capitalization, or purchase the Project from Poseidon 
and construct and operate the project as a municipal facility.  In all these scenarios, OCWD would itself 
take on the risks that the equity investor takes in the Poseidon Proposal, with the objective of lowering 
the cost of this element of the capital structure.   
 
POSEIDON PERSPECTIVE 

The equity component of Project capitalization in the Poseidon Proposal lies at the heart of the 
proposed public/private partnership.  Poseidon is currently the owner of the Huntington Beach 
Desalination Project, and has expressed its interest in using a public private partnership structure in 
which Poseidon has all the Project performance obligations (development, construction, operations, and 
financial) and in selling the output of the facility exclusively to the District while controlling the 
ownership of the Project11 through the term of the WPA.  This is sometimes called a Design Build 
Finance Operate and Maintain (DPFOM) structure or a Design Build Own Operate Transfer (DBOOT) 
structure.    Poseidon would provide Project purchase rights to the District, but those would only be 
available after a significant operating period (in the Carlsbad Desalination Project those rights started 
after 10 years of operations).  While Poseidon has indicated some flexibility to consider structures that 
allow OCWD to participate in ownership of the Project, Poseidon has also expressed their fundamental 
commitment to maintain a structure that has a significant private equity investment in a privately-
owned facility.   
 
POTENTIAL ECONOMIC BENEFIT 

In order to quantify the potential economic benefit of the provision of equity by OCWD, we have 
compared the Poseidon Proposal to a hypothetical capital structure in which the equity component is 

11 The District would have certain contractually-specified control rights in the WPA. 
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replaced by AAA/Aa1/AAA private activity bonds12.  This approach is intended to provide an order of 
magnitude indication of the potential savings that could be available through provision of equity by 
OCWD under a hypothetical scenario where Poseidon accepted this approach.  In practice, the provision 
of equity by OCWD would involve a fundamental redesign of the Poseidon Proposal.  A negotiated 
outcome acceptable to both Poseidon and the District may be more likely to involve a sharing of risks 
and rewards of equity investment in the Project.  Such a shared outcome could result in partial 
realization the economic benefits quantified herein.  For example, OCWD might provide a minority 
portion of Project equity, leaving control with Poseidon. 
 
Our quantification assumes that the equity portion of Project capitalization is replaced with additional 
private activity bonds with AAA/Aa1/AAA credit rating and subject to AMT.  Capitalized interest is 
increased to provide for current interest payments on the additional debt during construction.  The 
following table summarizes this analysis and the associated reduction in the projected cost of product 
water. 
 

Provision of Equity by OCWD – Potential Benefit 
 

  
 
We would expect that the provision of equity by OCWD would be taken in addition to the provision of 
debt by OCWD.  The combined benefit of “de-risking” the capital structure in the Project is summarized 
in the following table. 
 

Summary of Potential Savings ($/AF) 
 

 
 
The potential savings shown in the above table, if implemented, would lower the proposed water unit 
price approximately 18%, as shown in the following table. 
 

12 We have not attempted to quantify the economic benefit to OCWD of purchasing the Project and the developing, 
constructing and operating the Project as a municipally-owned facility.  Poseidon has stated that it has invested over $40 million 
in developing the Project to date and would likely expect a significant return on its investment to accept such a structure.  The 
economic benefit of this approach would depend on the purchase price agreed with Poseidon, which we are unable to 
estimate.   

Poseidon 
Proposal Alternative

Estimated 
Savings

Equity Amount $160,695 -                    -             
OCWD Bonds -                     $185,362 -             
Capital Charge ($/AF) $814 $593 $221

Estimated 
Savings

Provision of Debt by OCWD $118
Provision of Equity by OCWD $221
Total $339
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Potential Impact on Water Unit Price ($/AF)13 
 

 
 
RISKS 

The provision of equity by OCWD would significantly increase project risk for OCWD, and may involve 
extended commercial negotiations with Poseidon.  It would also significantly increase outstanding 
District indebtedness, thereby affecting the District’s overall financial operations and potentially its 
credit ratings. 
 
Poseidon Considerations.  Poseidon has stated that the replacement of Poseidon by the provision of 
equity by OCWD is not generally acceptable.  This would require a significant, and potentially 
fundamental, redesign of the Poseidon Proposal.  There is no guarantee that an outcome acceptable to 
both parties would be achieved.   
 
Project Risk.  A general discussion of Project risk is provided above, in Section 3B.  While the provision of 
equity by OCWD would a lower dollar amount, because equity is the smallest component of Project 
capitalization, it would involve significantly higher project risk.  In the Poseidon Proposal, the Plant and 
Pipeline Bonds are senior-secured instruments, with a first claim on project revenues.  Equity, in 
contrast, is deeply subordinated and has a last claim on project revenues.  Equity is the highest-risk 
component of the capital structure, which explains its higher yield relative to bonds.  To the extent 
OCWD itself contributes equity to the Project, it participates in this “first-loss” position that Poseidon 
otherwise accepts in their proposal.   
 
In this approach, the District would contractually mitigate some of its project risks through insurance, 
contracts with the EPC Contractor and Operator, and other customary elements of conventional DBO 
financing.  See discussion above in the Risks paragraphs of Section 3B. 
 
Maximum Exposure.  Under the provision of equity by OCWD approach as described above, the District’s 
maximum exposure would be its increased indebtedness and associated debt service repayment 
obligation, plus project ownership risks and liabilities.  See Part 3 of this Report for a general discussion 
of the District’s capacity for additional indebtedness.  The following table shows the impact of providing 
all of the Project Capital on the District’s annual debt service.   
 

13 This table does not reflect the potential MWD LRP Subsidy.  This table does not reflect potential increases to the District’s 
replenishment assessment to provide coverage margin and maintain credit ratings.  Please see discussion in Part 3 of this 
Report. 

Water
 Unit

 Price
Poseidon Proposal $1,871
Provision of Debt by OCWD $1,753
Provision of Equity and Debt by OCWD $1,531
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Provision of Total Capital by OCWD – Annual Debt Service 
 

  
 
 
Balance Sheet/Credit Ratings.  The provision of equity by OCWD is considered as an incremental change 
to a scenario in which OCWD has agreed to provide all of the Plant and Pipeline Debt.  Financing this 
capital contribution would more than double OCWD’s outstanding debt from $546.2 million to $1.4 
billion.  This additional debt would be a material and potentially negative factor in the District’s credit 
analysis, and could result in a downgrade of the District’s credit ratings unless accompanied by offsetting 
rate increases and other measures.  
 

Provision of Total Capital by OCWD – OCWD Indebtedness 
 

 
 
  

Annual
 Debt Service 

($millions)
Existing OCWD Debt $33.3
Provision of Total Capital by OCWD 36.8
Total $70.1

Amount 
Outstanding 

($millions) Cumulative
Existing OCWD Debt $546.2 $546.2
Provision of Total Capital by OCWD 883.3 $1,429.5
Total $1,429.5
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PART 5 – DEBT ALTERNATIVES 
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SECTION 5A – DEBT SHAPING 

SUMMARY 

Poseidon has proposed an upward-sloping debt profile in which the principal amortization for the Plant 
bonds and Pipeline bonds results in annual debt service payments that increase in each year over the 
debt service payment from the prior year.  In contrast to a “level debt service” profile in which principal 
amortization is scheduled in order that annual debt service payments are equal in every year of the loan, 
the upward-sloping profile intentionally results in unequal debt service payments – lower in the early 
years and higher in the later years. 
 
Poseidon has additionally proposed that the equity return charge is upward sloping.  The amount of 
equity compensation to be provided by the water unit price also increases in each year, so that the 
overall capital charge (debt service charge plus equity return charge) increases at a pre-specified 
escalation rate or “slope”.  The slope proposed by Poseidon is 2.5%. 
 
The purpose of the upward-sloping capital charge is to “phase in” the cost of desalinated water, and to 
mimic the upward-sloping profile that is expected to characterize water supply costs from MWD.  The 
following table shows the upward-sloping capital charge in the context of the proposed water unit price 
over the term of the WPA. 
 

Water Unit Price – Upward-Sloping Capital Charge 
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LEVEL DEBT SERVICE ALTERNATIVE 

The alternative approach evaluated in this Report is level debt service.  Our analysis extends this 
approach to include a level equity return charge as well, such that the overall capital charge changes 
from upward-sloping to level.  The following table shows the resulting level capital charge in the context 
of the water unit price over the term of the WPA.   
 

Water Unit Price – Level Capital Charge 
 

 
 
Implementing a level capital charge as an alternative to the Poseidon Proposal would increase the water 
unit price in the early years, in exchange for a decrease in water unit price in the later years.  Because of 
the time value of money, the upfront increase (dissavings) is less than the back-end savings, as shown in 
the following table. 
 

Comparison of Capital Charge Shaping Alternatives 
 

 
 
 

2014 2018 2028 2038 2048

Upward-Sloping Capital Charge 1,871 2,074 2,728 3,432 4,325
Level Capital Charge 2,142 2,374 2,771 3,113 3,543
Savings (Dissavings) ($271) ($300) ($43) $319 $781
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The results reported in the table above table are shown graphically, below.  The graphic presentation 
indicates the crossover year in which higher initial water costs give way to savings. 

 
Comparison of Water Unit Price  

Capital Charge Shaping Alternatives 
 

 
 
Because the capital cost for the Huntington Beach Desalination Project is higher than the District’s 
capital cost, paying off the capital charge more quickly (as through a levelized rather than upward-
sloping amortization) would result in a present value benefit to the District.  The present value benefit to 
the District of a levelized capital charge, computed at a 5% discount rate and assuming full delivery of 
56,000 acre-feet in every year, is approximately $35 million versus the Poseidon proposal. 
 
RISK 

Other than water affordability, the slope of the capital charge is not considered as a significant risk 
factor.  Rather the slope of the capital charge reflects a policy decision by the District of how to 
apportion costs between current and future ratepayers, in the context of the District’s water supply 
alternatives and long-term strategy. 
 
CARLSBAD DESALINATION PROJECT 

In the Carlsbad Desalination Project, SDCWA implemented an upward-sloping capital charge with the 
2.5% slope included in the Poseidon Proposal, based on its determination that an upward-sloping 
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payment profile best balanced the interests of current and future ratepayers in consideration of 
SDCWA’s water-procurement alternatives.   
 
POSEIDON PERSPECTIVE 

In the Poseidon Proposal, the annual debt service on Project bonds is passed through to the District, 
without markup.  Poseidon should be relatively indifferent about how the debt service is shaped, but 
since Poseidon is responsible for debt service payments regardless of plant performance, increasing the 
annual debt service in the early years does increase the financial exposure for Poseidon.  However, 
Poseidon has indicated that it would be comfortable with a level capital charge, or with a capital charge 
with a different slope than the one they have proposed, subject to their further review.   
 
SECTION 5B – VARIABLE RATE DEBT 

POSEIDON PROPOSAL 

The Poseidon Proposal assumes the issuance of $732 million of long-term, fixed-rate debt, comprising 
$609 million of fixed-rate Plant Bonds and $123 million of fixed-rate Pipeline Bonds.  The Poseidon 
Proposal assumes that interest on these bonds would be capitalized during construction and for 180 
days beyond construction.  The interest cost on the debt, including the cost of capitalized interest, is 
passed through to OCWD in the debt service charge.   
 
This debt structure is similar to the debt structure used to finance the Carlsbad Desalination Project and 
has demonstrated its financial viability.   
 
ALTERNATIVE:  VARIABLE RATE DEBT  

The Project could potentially lower interest cost through issuance of variable rate debt rather than fixed 
rate debt.  Lower interest cost would then lower the District’s cost of water from the Project.  The use of 
variable rate debt trades the cost certainty of fixed rate debt for potentially lower cost. 
 
There are multiple ways in which variable rate debt could be incorporated into the capital structure.  
Two alternatives are considered in this report.  The first is the use of variable rate debt during 
construction, converting to fixed rate upon commercial operations.  The second is the partial use of 
variable rate debt for a portion of Project debt, both during construction and during the operating 
period.  These two approaches are provided as examples of the potential benefits and risks of variable 
rate debt as alternatives to the Poseidon Proposal. 
 
The following table shows the assumed variable rates used for computing potential savings.  In each 
case, 25 basis points (0.25%) is added to the below-shown variable rate for the Plant bonds, to account 
for the impact of AMT.  Variable rate projections reflect current and historical averages for the US 
Securities Industry and Financial Markets Association Municipal Swap Index (the “SIFMA Index”), a 
weekly index reflecting the average rate of issues of tax-exempt variable-rate debt which serves as a 
benchmark floating rate in the municipal swap transactions.  Our analysis increases the variable interest 
rate by assumed costs of liquidity support and remarketing.   
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Variable Interest Rates  
 

 
 
VARIABLE RATE DEBT DURING CONSTRUCTION 

The use of variable rate debt during construction has a potentially significant impact on the amount of 
capitalized interest during construction.  First of all, projected interest costs are lower than the interest 
rate costs of fixed rate debt.  Second of all, variable rate debt would be issued (drawn down) periodically 
during construction to fund progress payments during the construction period, further reducing the 
amount of interest to be capitalized.  Reduced capitalized interest lowers the amount of bonds to be 
issued.  Our analysis assumes that the variable rate bonds would be converted to fixed rate upon 
commercial operations, to provide fixed-rate certainty to OCWD during the operating period.  The 
following table shows the potential savings associated with issuance of variable rate debt during 
construction, assuming that the fixed rate conversion occurs at the fixed interest rates assumed in the 
Poseidon Proposal. 
 

Variable Rate Debt during Construction – Potential Savings 
 

 
 
The above table assumes that, following construction, the variable rate bonds are converted to fixed 
rate at the same fixed interest rates assumed in the Poseidon Proposal.  Of course, this fixed-rate 
conversion could happen at higher interest rates, which would erode and potentially eliminate any 
savings achieved during construction.  The risk of a higher-interest rate conversion may be offset by the 
successful completion of construction, which would reduce the riskiness, and potentially improve the 
credit ratings and borrowing cost, of the fixed-rate take-out bonds.   
 
To illustrate this risk exposure, the following table calculates the break-even fixed rates for debt 
conversion post-construction.  At these break-even rates, OCWD would incur a penalty in long-term 
debt costs that exactly equals and offsets the benefit achieved during construction.  The table shows 
that, if fixed interest rates moved 1.21% higher before the Plant and Pipeline bonds were converted to 

as of
 8/8/2014

10-Year 
Average

20-Year 
Average

Rate Used for 
Construction 

Period

Rate Used for 
Operating 

Period
SIFMA Index 0.05% 1.35% 2.40% 1.00% 2.40%
Remarketing and Liquidity 0.75% 0.75% 0.75% 0.75% 0.75%
Effective Variable Rate (Pipeline) 0.80% 2.10% 3.15% 1.75% 3.15%
Effective Variable Rate (Plant) 1.05% 2.35% 3.40% 2.00% 3.40%

Poseidon 
Proposal Alternative

Estimated 
Savings

Plant bond rate during construction 5.00% 2.00% 3.00%
Plant bond rate during operations 5.00% 5.00% -                
Pipeline bond rate during construction 4.80% 1.75% 3.05%
Pipeline bond rate during operations 4.80% 4.80% -                
Capitalized Interest $118,156 $27,505 $90,652
Capital Charge ($/AF) $933 $834 $99
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fixed rate, the District would wind up with the same water unit price.  A lower increase in fixed rates 
prior to conversion would result in savings in terms of the water unit price.  A higher increase in fixed 
interest rates would result in an increase in the water unit price.  Poseidon may be willing and able to 
absorb some degree of interest rate risk on a fixed-rate debt conversion, so OCWD’s exposure could 
potentially be partially mitigated contractually.    
 

Variable Rate Debt during Construction – Breakeven Analysis 
 

 
 
VARIABLE RATE DEBT DURING OPERATIONS 

The above analysis assumes that variable-rate debt during construction is converted to fixed-rate debt 
upon commencement of commercial operations.  A second application of variable-rate debt would be its 
use during operations. 
 
OCWD’s existing debt is mixed between fixed-rate instruments and variable-rate instruments as 
summarized in the following table. 
 

OCWD Debt Mix – Existing Fixed-Rate and Variable-Rate Debt 
 

 
 
If the Poseidon Proposal was revised in order to maintain a portion of Plant bonds and Pipeline bonds in 
variable rate mode, the Project could potentially reduce interest cost during operations, thereby 
reducing the cost of water to OCWD.  The following table shows the potential savings that could result 
from use of variable rate debt during operations, assuming the Project maintains a debt mix matching 
the District’s existing balance between fixed-rate and variable-rate debt.   
 

Poseidon 
Proposal Alternative

Estimated 
Savings

Plant bond rate during construction 5.00% 2.00% 3.00%
Plant bond rate during operations 5.00% 6.21% -1.21%
Pipeline bond rate during construction 4.80% 1.75% 3.05%
Pipeline bond rate during operations 4.80% 6.01% -1.21%

Fixed-Rate Debt
Fixed-Rate Certificates of Participation $207.1
State Loans 184.7
Total Fixed Rate Debt $391.8 72%

Variable-Rate Debt
Variable-Rate Certificates of Participation $129.8
Commercial Paper 24.6
Total Variable-Rate Debt $154.4 28%
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Variable Rate Debt during Operations14 – Potential Savings 
 

 
 
COMBINED BENEFIT – VARIABLE RATE DEBT DURING CONSTRUCTION AND OPERATIONS 

To the extent OCWD elects to implement variable-rate debt as an interest cost reduction strategy, 
OCWD would likely combine the use of variable-rate debt during construction with the maintenance of 
variable-rate debt during operations.  The combined potential savings through implementation of 
variable rate during construction and fixed-rate and variable-rate debt during operations are shown in 
the following table.   
 

Variable Rate Debt during Construction and Operations – Potential Savings 
 

 
 
RISKS 

OCWD is familiar with the risks and rewards of variable-rate debt, through first-hand experience in its 
existing debt portfolio.  The breakeven analysis presented above illustrates how savings achieved 
through use of variable-rate debt may be offset by higher cost of fixed-rate debt conversion.  Similarly, 
rising variable rates can also erode or eliminate the benefits of variable-rate debt exposure.   
 
A set of variable-rate debt management techniques are available to help mitigate variable-rate debt 
exposure.  These techniques include employment of financial instruments such as variable-rate caps, 
forward-priced debt instruments, and interest rate swaps.  These management techniques are similar in 
that they trade a portion of the potential savings from variable-rate debt for added protection against 
future losses. 
 

14 The Plant bonds variable rate during operations equals the weighted average of 72% of the debt at 5.00% and 28% at 3.40%.  
The Pipeline bonds variable rate during operations equals the weighted average of 72% of the debt at 4.80% and 28% at 3.15%. 

Poseidon 
Proposal Alternative

Estimated 
Savings

Plant bond rate during construction 5.00% 5.00% -                 
Plant bond rate during operations 5.00% 4.55% 0.45%
Pipeline bond rate during construction 4.80% 4.80% -                 
Pipeline bond rate during operations 4.80% 4.34% 0.46%
Capital Charge ($/AF) $933 $895 $38

Poseidon 
Proposal Alternative

Estimated 
Savings

Plant bond rate during construction 5.00% 2.00% 3.00%
Plant bond rate during operations 5.00% 4.55% 0.45%
Pipeline bond rate during construction 4.80% 1.75% 3.05%
Pipeline bond rate during operations 4.80% 4.34% 0.46%
Capital Charge ($/AF) $933 $800 $132
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CARLSBAD DESALINATION PROJECT 

In the Carlsbad Desalination Project, SDCWA elected to employ fixed-rate debt during construction and 
operation, preferring price certainty to potentially lower interest cost. 
 
POSEIDON PERSPECTIVE 

Poseidon has indicated that the above-described alternatives for the provision of debt by OCWD are 
generally acceptable to Poseidon, subject to their further review. 
 
SECTION 5C – DEBT INSTRUMENTS 

POSEIDON PROPOSAL 

The Poseidon Proposal assumes that the debt is issued as fixed-price, full-coupon municipal bonds.  The 
Plant bonds are assumed to bear interest at 5%, and the Pipeline bonds are assumed to be priced at par 
and to bear interest at 4.80%. 
 
POTENTIAL ALTERNATIVE DEBT INSTRUMENTS 

The actual Plant bond and Pipeline bond offering will consist of multiple term bonds and potentially a 
combination of serial and term bonds, depending on the principal repayment schedule and investor 
appetite at time of issuance.  For example, in the Carlsbad Desalination Project, the Plant bond offering 
was accomplished through four term bonds maturing in 2027, 2030, 2037 and 2045 and the Pipeline 
bond offering was accomplished through three term bonds maturity in 2027, 2037, and 2045.  These 
term bonds were all offered with a coupon (interest rate) of 5% and were sold at premiums ranging 
from 101.665% of par to 107.851% of par.  The grouping of scheduled principal repayment into term 
bonds, and the designation of coupons for each term bond, was designed to maximize the appeal of the 
offering to investor appetite, thereby minimizing overall interest cost. 
 
In addition to term bond and coupon design, the actual Plant bond and/or Pipeline bond offering may 
include debt instruments other than fixed-rate bonds.  Variable-rate debt is discussed in the previous 
section as a potential alternative to fixed-rate bonds.  Alternatively, the offering may include non-
traditional municipal debt instruments.  Synthetic fixed-rate bonds (variable rate bonds combined with 
an interest rate swap) or Build-America Bonds (BABs) are both examples of alternate debt instruments 
that have been employed to reduce municipal borrowing costs. 
 
Financing through the Water Infrastructure Finance and Innovation Act (“WIFIA”) is another potential 
debt issuance alternative.  WIFIA, which is modeled on the highly successful TIFIA transportation 
program, is expected to make available low interest rate federal loans to partially fund vital water and 
wastewater infrastructure.  A WIFIA pilot program was included as part of H.R.  3080, the federal Water 
Resources Reform and Development Act of 2014.  If available for the Project, WIFIA has the potential to 
lower borrowing costs for Project debt. 
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ECONOMIC IMPACT 

The potential benefit of alternative fixed-rate debt instruments will depend on market conditions at the 
time of issuance.  Generally, the economic benefit of such alternative instruments is lower in low-
interest rate environments (such as the current environment) and higher in high-interest rate 
environments.  The following table shows the impact on the water unit price of a 10 basis point (0.10%), 
25 basis point (0.25%), and 100 basis point (1.00%) reduction in interest cost for the Plant and Pipeline 
bonds. 
 

Sensitivity of the Water Unit Price to Interest Rates 
 

 
 
RISK 

The risk profile for an alternative debt instrument will depend on the specific facts and circumstances.  
For example, couponing strategy is relatively low-risk (relative to “full coupon” bonds), but may affect 
the opportunities for future refinancing in that low-coupon bonds are less “refundable” than higher 
coupon bonds.  Other alternative debt instruments, such as synthetic fixed-rate debt, may give rise to 
significant counterparty credit risk.   
 
OCWD will have right of approval over the choice of debt instrument used to implement the Poseidon 
Proposal, or variations thereon.  The District will also be closely involved in pricing decisions, including 
final debt underwriting.  The District mitigates its risks through close involvement in financial executions 
and right of approval.   
 

  

Plant
 Bond Rate

Pipeline 
Bond Rate

Water Unit 
Price Savings

Poseidon Proposal 5.00% 4.80% $1,871
10 Basis Point Rate Improvement 4.90% 4.70% $1,859 $12
25 Basis Point Rate Improvement 4.75% 4.55% $1,842 $29
100 Basis Point Rate Improvement 4.00% 3.80% $1,763 $108
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PART 6 – STATISTICAL PROBABILITY ANALYSIS 
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SECTION 6A – MONTE CARLO SIMULATION OVERVIEW 

Monte Carlo simulation is a quantitative risk analysis technique that assesses possible outcomes or 
results when the inputs or key drivers are uncertain.  The technique involves specifying probability 
distributions for these key drivers, rather than specific values.  The simulation process then randomly 
selects specific values for the key drivers, calculates and records the results, and repeats the process 
over and over again.   
 
Clean Energy Capital has performed Monte Carlo simulation to evaluate the cost of water that is likely to 
be achieved in the Huntington Beach Desalination Project.  Specifically, we have identified 14 key drivers 
(independent variables) and established probability distributions for each.  These key drivers and their 
probability distributions are discussed in Section 5B.  We have used our water unit pricing model to 
mathematically connect these key drivers with the associated cost of water, in terms of the water unit 
price per acre-foot.  We have run 100,000 scenarios in order to determine with great precision the 
probability distribution of potential water unit prices for 2014, 2018 and at 10-year intervals thereafter.  
Section 5C presents these results. 
 
In performing the Monte Carlo simulation, we have modeled the Poseidon Proposal in terms of the core 
risk allocation and associated capital structure.  For example, we have consistently modeled a capital 
structure with 18% equity and 82% fixed-rate bonds at a Baa3/BBB- credit rating.  The potential savings 
or additional costs that may be available through the debt and equity alternatives discussed in Parts 3 
and 4 of this report could be applied to any of the 100,000 Monte Carlo simulation scenarios, in effect 
reducing or increasing the resulting water unit price.  For example, if the use of variable rate debt during 
construction were to reduce the water unit price by $99/AF as quantified in Section 4B, the entire 
distribution of results from the Monte Carlo analysis would be reduced by approximately this amount. 
 
In performing the Monte Carlo simulation, we have assumed that the pipeline EPC price reflects the 
“Option 2 – Northern Delivery System” from the technical memorandum on delivery capital cost 
estimates prepared by Richard Brady & Associates.  The impact of the more expensive Southern Delivery 
System is evaluated in Section 5D. 
 
In performing the Monte Carlo simulation, we have assumed that the intake and outfall system 
modification is designed as a screened intake and retrofit of discharge for high-pressure brine diffusion.  
The impact of a dramatically more expensive subsea intake and outfall system modification as could 
potentially be required by the California Coastal Commission has not been evaluated.   
 
Neither the District nor Clean Energy Capital have conducted detailed engineering review and due 
diligence on the technical elements of plant design, suitability of the water quality being delivered from 
the plant, pipeline design, and potential costs of intake and outfall system modification.  For this reason, 
we have relied on estimates provided by Poseidon, and have supported our analysis of through 
comparison to the fully-diligenced Carlsbad Desalination Project.   
 
We note that the Monte Carlo simulations model does not model the potential impact on water costs of 
the potential MWD Subsidy of $250/AF.  The potential impact of the MWD subsidy is separately 
evaluated in Part 7 to this Report. 
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The key value of the Monte Carlo simulation is that the range of possible results (water unit prices over 
the term of the WPA) are presented as a statistical array.  Section 6C will describe the distribution of 
results.  It will specify a mid-point water unit price projection – namely the projection in which 50% of 
the scenarios are higher and 50% of the scenarios are lower.  It will specifically address the “p90” 
projection at which 90% of the scenarios are lower and only 10% are higher.   
 
The key limitation of Monte Carlo analysis is that the statistical results are dependent on the probability 
distributions assigned to each of the 14 key drivers.  We have used our judgment and knowledge of 
industry conventions to assign input-value distributions, but we cannot guarantee their accuracy.  The 
District may consider engaging an engineering firm with ocean desalination expertise to conduct further 
cost and technical due diligence.   
 
SECTION 6B – KEY INPUTS 

Our analysis treats the following key drivers as the independent variables for Monte Carlo simulation.  
Inputs other than those specified below are treated as constants in our simulation. 
 
INPUT:  PLANT EPC PRICE 

The Plant EPC Price refers to the all-in price that Poseidon will pay to the contracting firm undertaking 
the engineering, procurement and construction of the desalination plant.  It will reflect the plant’s 
engineering requirements, cost of materials and components, labor costs, costs of providing financial 
assurances and guarantees, overhead, contingencies and mark-ups.   
 
Uncertainty regarding Plant EPC Price is driven primarily by the early stage of EPC contracting.  Poseidon 
has not yet selected its EPC contractor, nor have they negotiated performance specification or other key 
contractual provisions.  Uncertainty regarding Plant EPC Price is constrained, however, by the expected 
design of the Huntington Beach Desalination Plant as a sister plant with comparable design to the 
Carlsbad Desalination Plant.   
 
Poseidon’s estimate for the Plant EPC Price was prepared by GHD Engineering, as owner’s engineer.  We 
regard the distribution of potential values to be biased upwards.  Poseidon’s estimate, and the 
distribution of values used in the Monte Carlo simulation, are shown in the following table. 
 

Input Distribution:  Plant EPC Price  
 

 

 

Uniform distribution with parameters:
Poseidon Estimate $419,452
Minimum $406,868 -3.0%
Maximum $482,369 15.0%
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INPUT:  PIPELINE EPC PRICE 

The Pipeline EPC Price refers to the all-in price that Poseidon will pay to the contracting firm undertaking 
the engineering, procurement and construction of the delivery system.  It will reflect the delivery 
system’s engineering requirements, cost of materials and components, labor costs, costs of providing 
financial assurances and guarantees, overhead, contingencies and mark-ups.  The Monte Carlo 
simulation assumes that the basic design of the delivery system reflects the “Option 2 – Northern 
Delivery System” from the technical memorandum on delivery capital cost estimates prepared by 
Richard Brady & Associates.  The more expensive Southern Delivery System alternative is modeled at the 
end of this part of the Report.   
 
Uncertainty regarding Pipeline EPC Price is driven by the factors discussed above under Plant EPC Price.  
We regard the Pipeline EPC Price as having higher variance, in consideration that the design and 
engineering is not as advanced for the Pipeline as it is for the Plant.  These estimates assume that there 
are no institutional or water quality issues preventing the delivery of water.  Poseidon’s estimate, and 
the distribution of values used in the Monte Carlo simulation, are shown in the following table. 
 

Input Distribution:  Pipeline EPC Price  
 

 

 
 
INPUT:  SUBSTATION EPC PRICE 

The Substation EPC Price refers to the payment to Southern California Edison for the construction of an 
electricity substation on the Plant site.  Poseidon’s estimate, and the distribution of values used in the 
Monte Carlo simulation, are shown in the following table. 
 

Uniform distribution with parameters:
Poseidon Estimate $66,900
Minimum $63,555 -5.0%
Maximum $83,625 25.0%
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Input Distribution:  Substation EPC Price  
 

 

 
 
INPUT:  INTAKE AND OUTFALL MODIFICATION CAPITAL COST 

The Intake and Outfall Modification Capital Cost refers to the cost of modifying the initial seawater 
intake and brine discharge system for the Plant, following decommissioning of the AES power plant.  
Prior to decommissioning, the desalination plant will utilize the AES power plant’s cooling water 
circulation system both to provide raw seawater supply and to achieve dilution of briny discharge prior 
to release.  Our simulation assumes that the design of the intake/outfall system modification will reflect 
a screened intake system and a retrofit of the discharge system for high-pressure brine diffusion15.   
 
Uncertainty regarding Intake and Outfall Modification Capital Cost is driven by similar factors to those 
discussed under Plant EPC Price, above.  We regard the variance of this input as greater, given the early 
stage of design.  Poseidon’s estimate, and the distribution of values used in the Monte Carlo simulation, 
are shown in the following table. 
 

Input Distribution:  Intake and Outfall Modification Capital Cost 
 

 

 
 

15 The Huntington Beach Desalination Project is in the final phase of the permitting process, but still requires the 
California Coastal Commission’s approval of a Coastal Development Permit.  As part of its review, the Coastal 
Commission has directed Poseidon to undertake a more complete independent analysis of seawater intake 
alternatives, and to specifically consider the feasibility of a subsurface intake.  The cost of a subsurface intake is 
not currently known, but is expected to be substantially higher, and would likely impair the economic viability of 
the Project.   

Uniform distribution with parameters:
Poseidon Estimate $12,425
Minimum $12,425 0.0%
Maximum $15,531 25.0%

Uniform distribution with parameters:
Poseidon Estimate $41,655
Minimum $31,241 -25.0%
Maximum $62,483 50.0%
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INPUT:  COST ESCALATION RATE TO FINANCIAL CLOSING 

The Cost Escalation Rate to Financial Closing refers to the annual cost escalator used to convert 2013 
values to values at the assumed financial closing in December 2015.   
 
Poseidon’s estimate for the Cost Escalation Rate to Financial Closing equals their long-term CPI project.  
Under current market conditions, the cost escalation rates for EPC contracts significantly exceed 
monetary inflation.  Actual EPC price escalation rates may significantly exceed those assumed by 
Poseidon.  We have also added volatility and upward bias to this input to capture the potential impact of 
project delay on EPC pricing.  Poseidon’s estimate, and the distribution of values used in the Monte 
Carlo simulation, are shown in the following table. 
 

Input Distribution:  Cost Escalation Rate to Financial Closing 
 

 

 
 
INPUT:  DEVELOPMENT COSTS 

Development Costs refers to a set of costs incurred by Poseidon prior to financial closing that are 
reimbursed to Poseidon upon financial closing.  Upward variability in Development Costs reflects the 
possibility that Poseidon will incur costs above its budget.  Downward variability reflects the potential 
outcome of negotiations between Poseidon and the District, the possibility that Poseidon may incur 
costs below its budget, and the possibility that certain Development Costs incurred by Poseidon would 
not be deemed eligible for recovery.  Poseidon’s estimate, and the distribution of values used in the 
Monte Carlo simulation, are shown in the following table. 
 

Input Distribution:  Development Costs 
 

 

 
 

Normal distribution with parameters
Poseidon Estimate 2.50%
Mean 3.50%
Std. Dev. 0.50%

Uniform distribution with parameters:
Poseidon Estimate $58,803
Minimum $52,923 -10.0%
Maximum $64,683 10.0%
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INPUT:  TRANSACTION AND OTHER COSTS 

Transaction and Other Costs refers to a set of costs required to achieve financial closing of the Project.  
These costs are itemized and discussed in Part 2 of this Report.  Upward variability in Transaction and 
Other Costs reflects the possibility that Poseidon will incur costs above its budget.  Downward variability 
reflects the potential outcome of negotiations between Poseidon and the District, the possibility that 
Poseidon may incur costs below its budget, and the possibility that certain Transaction Costs incurred by 
Poseidon would not be deemed eligible for recovery.  Poseidon’s estimate, and the distribution of values 
used in the Monte Carlo simulation, are shown in the following table. 
 

Input Distribution:  Transaction and Other Costs 
 

 

 
 
INPUT:  PLANT BOND INTEREST RATE 

The Plant Bond Interest Rate refers to the interest rate for fixed-rate, 30-year private activity bonds16 at 
the Baa3/BBB- level and subject to AMT.  Uncertainty regarding the Plant Bond Interest Rate is driven by 
both general interest rate levels and by credit spreads, meaning the differential between AAA-rated 
securities and lower-rated securities.   
 
As discussed in Section 2C of this Report, the Poseidon estimate for the Plant Bond Interest Rate lies 
between current market rates and the 10-year average rate for comparable securities.  We have 
modeled the Plant Bond Interest Rate as a truncated normal distribution with a mean and minimum 
value as set forth in the following table.  Poseidon’s estimate, and the distribution of values used in the 
Monte Carlo simulation, are also shown. 
 

16 Our analysis assumes availability of state volume cap to support private activity bond issuance. 

Uniform distribution with parameters:
Poseidon Estimate $89,210
Minimum $80,289 -10.0%
Maximum $98,131 10.0%
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Input Distribution:  Plant Bond Interest Rate 
 

 

 
 
INPUT:  PIPELINE BOND INTEREST RATE 

The Pipeline Bond Interest Rate is modeled similar to the Plant Bond Interest Rate, with the principal 
difference that the Pipeline bonds are expected to be issued as governmental purpose bonds and hence 
carry neither AMT status nor the associated interest rate penalty.   
 

Input Distribution:  Plant Bond Interest Rate 
 

 

 
 
INPUT:  FIRST-YEAR O&M BUDGET (NON-ELECTRIC) 

Poseidon’s First-Year O&M Budget is discussed in Section 2C of this Report.  Poseidon’s estimate, and 
the distribution of values used in the Monte Carlo simulation, are shown in the following table. 
 

Normal distribution with parameters:
Poseidon Estimate 5.00%
Mean 5.50%
Std. Dev. 1.00%

Selected range is from 4.00% to Infinity

Normal distribution with parameters:
Poseidon Estimate 4.80%
Mean 5.25%
Std. Dev. 1.00%

Selected range is from 3.75% to Infinity
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Input Distribution:  First-Year O&M Budget 
 

 

 
 
INPUT:  O&M ESCALATION RATE 

The O&M Escalation Rate is an escalator used to model the development of the non-electricity O&M 
charge over time.  Poseidon’s estimate, and the distribution of values used in the Monte Carlo 
simulation, are shown in the following table. 
 

Input Distribution:  O&M Escalation Rate 
 

 

 
 
INPUT:  ELECTRICITY CONSUMPTION RATE 

The Electricity Consumption Rate established the amount of energy, specified in terms of kilowatt hours 
per acre-foot, for which Poseidon is entitled to receive compensation through the electricity charge 
component of the water unit price.  In the Carlsbad Desalination Project, Poseidon took the risk that it 
would use more electricity than the specified Electricity Consumption Rate, and also took the benefit 
that it might use less electricity than the specified Electricity Consumption Rate17.   
 
In analyzing the Poseidon Proposal for the Huntington Beach Desalination Project, we have conducted a 
limited review of emerging reverse osmosis membrane technologies that have the potential to 
significantly reduce the electricity consumption requirements of reverse osmosis.  Specifically, we are 
aware of development work underway to commercialize a graphene membrane technology which 
results in an exceptionally thin and permeable membrane.   

17 The water purchase agreement for the Carlsbad Desalination Project also provided for a one-time true-up, following a period 
of initial plant operations, that might reset the Electricity Consumption Rate downwards (but not upwards). 

Uniform distribution with parameters:
Poseidon Estimate $31,265
Minimum 28,139 -10.0%
Maximum 32,828 5.0%

Normal distribution with parameters
Poseidon Estimate 2.50%
Mean 2.75%
Std. Dev. 0.50%
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A graphene membrane technology, to the extent commercialized and provided in a form compatible 
with the Huntington Beach Plant, could be phased in as part of Poseidon’s ongoing reverse osmosis filter 
replacement.  Poseidon has estimated that employment of such an emerging technology could reduce 
energy consumption from 5 to 40%.   
 
We have factored in the potential impact of new reverse osmosis technology on the Electricity 
Consumption Rate by establishing an input distribution for this variable that includes a minimum 
Electricity Consumption Rate that is significantly lower than Poseidon’s estimated Electricity 
Consumption Rate.  Poseidon’s estimate, and the distribution of values used in the Monte Carlo 
simulation, are shown in the following table. 
 

Input Distribution:  Electricity Consumption Rate (kWh/AF) 
 

 

 
 
INPUT:  ELECTRICITY PRICE ESCALATION RATE 

The Electricity Price Escalation Rate is an escalator used to model the development of the electricity 
charge over time.  The key factors that create upward pressure on future electricity prices include the 
implementation of renewable portfolio standards by California electric utilities; compliance with 
California’s Assembly Bill 32, the California Global Warming Solutions Act of 2006; and general renewal 
and replacement of California’s existing electrical generation and transmission infrastructure.  The key 
factors that create downward pressure on future electricity prices include favorable developments in 
the long-term availability of domestic natural gas as a key input in the incremental cost of new 
generation; energy conservation; and the role of the California Public Utilities Commission in setting 
electricity rates.  Poseidon’s estimate for the Electricity Price Escalation Rate, and the distribution of 
values used in the Monte Carlo simulation, are shown in the following table. 
 

Uniform distribution with parameters:
Poseidon Estimate 4,602
Minimum 3,912 -15.0%
Maximum 4,832 5.0%
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Input Distribution:  Electricity Price Escalation Rate 
 

 

 
 
INPUT:  UNCONTROLLABLE EVENT ADJUSTMENT 

The Uncontrollable Event Adjustment refers to a hypothetical future event that would result in an 
upward adjustment of the water unit price under the terms of the WPA.  The Poseidon Proposal mimics 
the Carlsbad Desalination Project in this regard, in that Poseidon proposes to pass through to the District 
the costs of certain possible future events (uncontrollable circumstances such as change in law or 
uninsurable force majeure events) while providing a cap on the District’s maximum exposure.  The cap is 
established such that all Uncontrollable Event Adjustments, when taken together, can never increase 
the water unit price by more than 30 percent. 
 
The Monte Carlo simulation models a possible Uncontrollable Event Adjustment in terms of the 
percentage of the cap that is actually utilized.  As such, the range extends from 0% (no Uncontrollable 
Event Adjustment in addition to the expected intake/outfall system modification) to 100% (the full cap 
amount for the Uncontrollable Event Adjustment is utilized).   
 
Poseidon’s estimate, and the distribution of values used in the Monte Carlo simulation, are shown in the 
following table. 
 

Input Distribution:  Uncontrollable Event Adjustment 
 

 

 
 

Normal distribution with parameters:
Poseidon Estimate 2.00%
Mean 2.00%
Std. Dev. 0.75%

Normal distribution with parameters:
Poseidon Estimate 0%
Mean 0%
Std. Dev. 40%

Selected range is from 0% to 100%
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SECTION 6C – RESULTS 

The Monte Carlo simulation software randomly generated values for each of the key inputs described in 
the previous section, and recorded the associated results in terms of water unit price.  100,000 
scenarios were generated in order to produce a well-defined array of results. 
 
RESULTS:  WATER UNIT PRICE IN 2014$/AF 

The following table shows the distribution of values for the water unit price specified in 2014$/AF that 
results from the Monte Carlo simulation.  We determine a median value of $1,922/AF, as compared to 
Poseidon’s estimated value of $1,871.  This means that Poseidon’s estimated value is somewhat below 
the statistically-predicted midpoint value (meaning, the value at which half the scenarios are lower and 
half are higher).  The following table also shows the p90 level (specified as the 90% percentile) that the 
District has requested to be included in this Report.   
 

Results:  Water Unit Price (2014$/AF)18 
 

 

 
 

18 This table, and the tables in the rest of Part 5 of this Report, do not reflect the potential MWD Subsidy of $250/AF.  The MWD 
Subsidy is addressed in Part 6. 

Statistics: Forecast values Percentiles: Forecast values
Trials 100,000 0% $1,593
Base Case $1,871 10% $1,791
Mean $1,932 20% $1,832
Median $1,922 30% $1,863
Mode --- 40% $1,893
Standard Deviation $117 50% $1,922
Variance $13,641 60% $1,953
Skewness 0.5093 70% $1,987
Kurtosis 3.30 80% $2,028
Coeff. of Variation 0.0604 90% $2,088
Minimum $1,593 100% $2,613
Maximum $2,613
Range Width $1,020
Mean Std. Error $0
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RESULTS:  WATER UNIT PRICE THROUGHOUT CONTRACT TERM OF THE WPA 

The Monte Carlo simulation was repeated to establish distributions of results for 2018, 2028, 2038 and 
2048.  These results are reported in the following table.  The increasing Standard Deviation for each 
later year indicates a wider distribution of results for each later year, as would be expected when 
evaluating a longer time-horizon.  The following table also shows the p90 values for each future year. 
 

Results:  Water Unit Price throughout WPA Term ($/AF) 
 

 
 
The following graph interpolates the results from the above table and displays the results graphically.  
The blue-shaded field has the p10 projections as its low points and the p90 projections as its high points.  
It can be considered the range of possible results that are highly likely from a statistical perspective.  The 
blue line shows the p50 project. 
 

Statistics: 2014$/AF 2018$/AF 2028$/AF 2038$/AF 2048$/AF
Trials 100,000 100,000 100,000 100,000 100,000
Base Case $1,871 $2,074 $2,728 $3,432 $4,325
Mean $1,932 $2,230 $3,134 $3,990 $5,096
Median $1,922 $2,218 $3,112 $3,963 $5,059
Mode --- --- --- --- ---
Standard Deviation $117 $132 $238 $337 $488
Variance $13,641 $17,351 $56,705 $113,582 $238,504
Skewness 0.5093 0.5379 0.5364 0.4798 0.4617
Kurtosis 3.30 3.35 3.36 3.32 3.32
Coeff. of Variation 0.0604 0.0591 0.0760 0.0845 0.0958
Minimum $1,593 $1,857 $2,426 $2,929 $3,554
Maximum $2,613 $2,987 $4,670 $6,052 $8,000
Range Width $1,020 $1,130 $2,244 $3,123 $4,446
Mean Std. Error $0 $0 $1 $1 $2

Percentiles:
0% $1,593 $1,857 $2,426 $2,929 $3,554
10% $1,791 $2,070 $2,847 $3,580 $4,502
20% $1,832 $2,116 $2,929 $3,701 $4,678
30% $1,863 $2,152 $2,994 $3,795 $4,814
40% $1,893 $2,185 $3,054 $3,881 $4,940
50% $1,922 $2,218 $3,112 $3,963 $5,059
60% $1,953 $2,252 $3,173 $4,050 $5,185
70% $1,987 $2,291 $3,242 $4,145 $5,322
80% $2,028 $2,338 $3,328 $4,264 $5,491
90% $2,088 $2,405 $3,453 $4,439 $5,740
100% $2,613 $2,987 $4,670 $6,052 $8,000

Forecast values
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 Water Unit Price throughout WPA Term ($/AF) 
Showing p10 – 90 Band and p50 Projection 

 

 
 
The following table presents the same information shown in the above graph, in table format. 
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Water Unit Price throughout WPA Term ($/AF) 
Showing p10 – 90 Band and p50 Projection 

 

 
 
COMPARISON OF MONTE CARLO PROJECT TO POSEIDON PROJECTION 

The p50 projection resulting from Monte Carlo simulation is higher than the Poseidon estimate, 
indicating that actual water unit prices resulting from a transaction are expected to be somewhat higher 
than Poseidon has estimated.  Actual results will depend on a range of factors, including negotiations 
with Poseidon.   
 
The following table compares the Monte Carlo p50 projection versus Poseidon’s projected water unit 
price. 
 

Year p10 p50 p90
2018 2,070 2,218 2,405
2019 2,137 2,294 2,494
2020 2,206 2,373 2,585
2021 2,278 2,455 2,681
2022 2,351 2,540 2,779
2023 2,428 2,627 2,882
2024 2,506 2,718 2,988
2025 2,587 2,811 3,098
2026 2,671 2,908 3,212
2027 2,758 3,008 3,330
2028 2,847 3,112 3,453
2029 2,913 3,188 3,541
2030 2,980 3,266 3,631
2031 3,050 3,346 3,723
2032 3,120 3,428 3,818
2033 3,193 3,512 3,915
2034 3,267 3,598 4,015
2035 3,342 3,686 4,117
2036 3,420 3,776 4,222
2037 3,499 3,868 4,329
2038 3,580 3,963 4,439
2039 3,663 4,061 4,555
2040 3,748 4,161 4,673
2041 3,835 4,264 4,795
2042 3,924 4,370 4,920
2043 4,015 4,478 5,048
2044 4,108 4,588 5,179
2045 4,203 4,702 5,314
2046 4,300 4,818 5,452
2047 4,400 4,937 5,594
2048 4,502 5,059 5,740



Financial Analysis of Proposed Huntington Beach Ocean Desalination Project  

DRAFT 
Page 68 
 

Comparison of Monte Carlo Project to Poseidon Projection 
 

 
 
 
SECTION 6D – SOUTHERN DELIVERY SYSTEM 

The District has not determined that water delivery via the Northern Delivery System (as defined in the 
technical memorandum on delivery capital cost estimates prepared by Richard Brady & Associates) is its 
preferred delivery protocol.  An alternatives Southern Delivery System (as defined in the same report) is 
also under consideration.   
 
In order to assess the potential impact of implementation of water delivery through the Southern 
Delivery System, we have re-run the Monte Carlo simulation, replacing the estimated cost of the 
Regional North Delivery System ($66.9 million) with the estimated cost for the Southern Delivery System 
($101.2 million).  This re-running of the Monte Carlo simulation revises the p50 projection as described 
in the following table. 
 

Northern versus Southern Delivery System 
(Monte Carlo p50 Projections, in $/AF) 

 

 
 
 
 
 

  

2014 2018 2028 2038 2048
Poseidon Projection 1,871 2,074 2,728 3,432 4,325
Monte Carlo p50 Projection 1,922 2,218 3,112 3,963 5,059
Difference $51 $144 $384 $531 $734

2014 2018 2028 2038 2048
Northern Delivery System 1,922 2,218 3,112 3,963 5,059
Southern Delivery System 1,977 2,281 3,197 4,071 5,196
Difference $55 $63 $85 $108 $137
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PART 7 – COMPARISON TO MWD RATE PROJECTION 
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SECTION 7A – MWD RATES 

Approximately 42% of the water used within the District is purchased from the Metropolitan Water 
District of Southern California (“MWD”) either directly or through the Municipal Water District of 
Orange County (“MWDOC”).  This water is either purchased as treated water by the local retail agencies 
or is purchased as untreated water by the District to recharge the groundwater basin.  A description of 
the challenges of providing this water as well as other operating information with respect to MWD is 
included in detail under the caption “METROPOLITAN”S WATER SUPPLY” in Appendix A to MWD’s 
Official Statement dated July 28, 2014 relating to its Water Revenue Refunding Bonds, 2014 Series E and 
2014 Series F.   
 
MWD’s rate structure includes a Tier 1 and Tier 2 supply rate.  The Tier 2 supply rate reflects MWD’s 
cost of procuring north of Delta water transfers.  The Tier 1 supply rate is set to recover remaining 
supply costs.  In addition to this tiered structure, MWD maintains rates for treated and untreated water.   
 
OCWD has requested that Clean Energy Capital compare projected costs of water from the Huntington 
Beach Desalination Project to MWD’s full service, treated Tier 1 rate (the “MWD Rate”).  District staff 
has supplied two projections of the MWD Rate for purposes of this comparison. 
 
In preparing these projections, District staff has considered historic rate increases in the MWD Rate, 
MWD’s current rate projection, which covers the ten-year period from 2014 to 2024, and cost adders to 
the MWD Rate to incorporate readiness-to-serve (“RTS”) and capacity charges.   
 
The following table presents historic levels for the MWD Rate for the period 1969 to 2014.  This long-
term rate history shows an average annual increase of 6.66%. 
 

MWD Full Service, Tier 1 Treated Rate (Historical, 1969-2014) 
 

 
 
MWD has published its projected water rates for the 2014 through 2024 period.  These projections 
generally follow an average 3% annual increase.  There are many uncertainties and factors that will 
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determine future MWD rates.  After discussing and reviewing this issue with District and MWDOC staff, 
we conclude that the most reasonable assumption that can be made is for MWD rates to increase at a 
rate ranging from 3% to 6% per annum going forward.   
  
 
In order to establish a basis for comparison to the cost of water from the Huntington Beach Desalination 
Project, we have projected MWD’s Tier 1 water rate with $80/AF added to account for the separate 
MWD readiness to serve and capacity charges (the “Adjusted MWD Rate”).  The Adjusted MWD Rate is 
currently $970/AF, representing MWD’s $890/AF Tier 1 rate plus $80 for RTS and capacity charges.  We 
have developed two MWD rate projections:  the first showing rates growing from current levels at 3% 
annually, and the second showing rates growing at 6% annually.   
 

Adjusted MWD Rate – Historical and Projected 
 

 
 
 
 
SECTION 7B – COMPARISON WITH PROJECTED DESAL COSTS 

The following graph compares the Monte Carlo projections for the Huntington Beach Desalination 
Project to the projected MWD water rates.  This comparison assumes that the Project benefits from the 
LRP Subsidy in the amount of $340/AF19. 
 

19 We note that the LRP Subsidy is designed to reduce in amount as the cost of subsidized water approaches the cost of MWD 
water supply.  Rather than a constant amount, the LRP Subsidy is instead the lesser of $340/AF in this example and the 
difference between the Huntington Beach Desalination rate and the MWD rate.  Because of uncertainty regarding when such 
reduction in the LRP Subsidy might commence, the graph and tabular computations reflect the constant LRP Subsidy amount. 
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HB Desal Water versus MWD Water 
 

 
 
This comparison shows that, to the extent that MWD rates escalate at 6% annually, the subsidized cost 
of Huntington Beach Desalinated water will reach parity with MWD water costs in 2035-2036, based on 
the p50 rate projection developed in Part 6 of this Report.  To the extent that MWD rates escalate 
instead at 3% annually, MWD rates will remain lower than Huntington Beach Desalinated water rates 
throughout the forecast period. 
 
The following table provides the same information as shown in the above graph, in tabular format. 
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HB Desal Water versus MWD Water 
 

 
 
 
 
 
 
 
  

Year p10 p50 p90 Low High
2018 1,730 1,878 2,065 1,092 1,225
2019 1,797 1,954 2,154 1,124 1,298
2020 1,866 2,033 2,245 1,158 1,376
2021 1,938 2,115 2,341 1,193 1,459
2022 2,011 2,200 2,439 1,229 1,546
2023 2,088 2,287 2,542 1,266 1,639
2024 2,166 2,378 2,648 1,304 1,737
2025 2,247 2,471 2,758 1,343 1,841
2026 2,331 2,568 2,872 1,383 1,952
2027 2,418 2,668 2,990 1,424 2,069
2028 2,507 2,772 3,113 1,467 2,193
2029 2,573 2,848 3,201 1,511 2,325
2030 2,640 2,926 3,291 1,557 2,464
2031 2,710 3,006 3,383 1,603 2,612
2032 2,780 3,088 3,478 1,651 2,769
2033 2,853 3,172 3,575 1,701 2,935
2034 2,927 3,258 3,675 1,752 3,111
2035 3,002 3,346 3,777 1,804 3,298
2036 3,080 3,436 3,882 1,859 3,495
2037 3,159 3,528 3,989 1,914 3,705
2038 3,240 3,623 4,099 1,972 3,927
2039 3,323 3,721 4,215 2,031 4,163
2040 3,408 3,821 4,333 2,092 4,413
2041 3,495 3,924 4,455 2,155 4,678
2042 3,584 4,030 4,580 2,219 4,958
2043 3,675 4,138 4,708 2,286 5,256
2044 3,768 4,248 4,839 2,354 5,571
2045 3,863 4,362 4,974 2,425 5,905
2046 3,960 4,478 5,112 2,498 6,260
2047 4,060 4,597 5,254 2,573 6,635
2048 4,162 4,719 5,400 2,650 7,033

HB Desal Rates (less LRP Subsidy) Adjusted MWD Rates
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DISCLAIMER 
Clean Energy Capital Securities LLC (“Clean Energy Capital” or “CEC”) has been engaged by the Orange 
County Water District (“OCWD” or the “District”) to prepare this report (“Report”) analyzing certain 
aspects of a potential ocean water desalination project in Huntington Beach, California (the “Huntington 
Beach Desalination Project” or the “Project”) proposed by Poseidon Water LLC (“Poseidon”), the 
developer and owner of the Project.   
 
In preparing this Report, we have relied upon certain information provided to us by the District and 
Poseidon.  While we believe that this information is accurate, and further believe that our report is 
accurate as of the date hereof, we do not guarantee its accuracy or completeness.  Opinions and 
estimates offered in this presentation constitute our judgment and are subject to change without 
notice, as are statements about market trends, which are based on current market conditions. 
 
The Report presents certain future-looking statements about the Project.  These future-looking 
statements have been prepared based on information currently available and involve significant 
subjective judgments and analysis.  These statements may be identified by the use of words like 
“anticipate,” “believe,” “estimate,” “expect,” “intend,” “may,” “plan,” “will,” “should,” “seek,” and 
similar expressions.  Actual and future results and trends could differ materially from those described by 
such statements due to various factors that are beyond our ability to predict. 
 
Clean Energy Capital does not provide any tax advice.  Any tax statement herein regarding any US 
federal income tax is not intended or written to be used, and cannot be used, by any taxpayer for the 
purpose of avoiding any penalties.  Any such statement herein was written to support the analysis to 
which the statement relates.   
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ABOUT CLEAN ENERGY CAPITAL 

Clean Energy Capital provides investment banking and financial advisory services to participants in 
the energy and infrastructure sectors.  Our core focus is project financing of energy and infrastructure 
assets, and support of companies engaged in project finance.  For more information about our company, 
please visit our website at www.cleanenergycap.com.  

 
 

www.cleanenergycap.com 
 

One Market Street, Suite 3600 
San Francisco, CA  94105 

711 Louisiana Street, Suite 2160 
Houston, TX  77002 
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