
Update on the Proposed Huntington 
Beach Desalination Project

Jayne Joy
Kimberly Tenggardjaja*

Scott Seyfried*
Terri Reeder
Hope Smythe

February 8, 2019

* State Water Board staff



Overview of Proposed Huntington 
Beach Desalination Project 

• Onshore location
• Intake considerations

• Subsurface
• Surface

• Mitigation considerations
• Intake and discharge mitigation needs
• Proposed mitigation

Ocean Plan Desalination 
Amendment

Update on CEQA

Project Timeline/Next Steps

Presentation Outline

2



OVERVIEW OF PROPOSED 
HUNTINGTON BEACH 
DESALINATION PROJECT
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 Poseidon submitted a Report of Waste Discharge for 
permit renewal of the proposed Huntington Beach 
Desalination Project (June 2016)

 Adoption of Ocean Plan Desalination Amendment 
(April 2016), that includes requirements for Water 
Code section 13142.5(b) compliance determination

 Compliance determination requires an evaluation for 
the best available site, design, technology, and 
mitigation measures feasible to minimize the intake 
and mortality of all forms of marine life

 Interagency sequencing agreement (October 2016) 
with State Lands Commission and Coastal 
Commission

Proposed Huntington Beach 
Desalination Project
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Renewal of the NPDES Permit (Order No. R8-2012-0007)

Proposed Huntington Beach 
Desalination Project
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 Uses 12 Acres
 50 MGD of 

potable water
 Seawater intake 

107 MGD
 Brine discharge 

57 MGD



OCEAN PLAN DESALINATION 
AMENDMENT
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Ocean Plan 
Desalination 
Amendment

 Specifies provisions for 
seawater desalination facilities

 Provides consistent statewide 
approach

 Requires that site selection, 
design, technology, and 
mitigation are based on best 
available science 

 Requires interagency 
consultation
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Water Code Section 13142.5(b)

“For each new or expanded coastal 
powerplant or other industrial installation 
using seawater for cooling, heating, or 
industrial processing, the best available 
site, design, technology, and mitigation 
measures feasible shall be used to 
minimize the intake and mortality of all 
forms of marine life.” 
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Intake-related mortality:
 Entrainment: Organisms drawn in through intake and into 

system
 Impingement: Organisms trapped against intake screens

Ocean Plan Requirements: Intake
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Ocean Plan 
Requirements: 

Intake
 Subsurface intakes 

• Required unless not feasible
• Investigate range of sites
• Combination of                                        

surface and subsurface intakes 
 Surface intakes

• Investigate range of sites 
• 1.0 mm slot-sized screen
• Through-screen velocity of 0.5 

ft/second

Photo: ISI Screens
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Ocean Plan 
Requirements: 

Discharge

 Commingling brine with 
wastewater required

 If no wastewater 
available, multiport 
diffusers required

 Flow augmentation 
generally prohibited
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 Applicable to all seawater 
desalination facilities:
• Discharges not to exceed 2 

ppt above natural 
background salinity

• 100 m from each discharge 
point

• No vertical limit to this zone
 Receiving water and 

discharge monitoring is 
required

Ocean Plan Requirements: 
Salinity Limit and Monitoring
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 Compensate for mortality of all forms of marine life 
or habitat lost due to construction and operation
• After minimizing intake and mortality of all forms of 

marine life through best available, site, design, and 
technology

• If subsurface intakes are used, no mitigation required 
for intake-related operational mortality

 Submit Marine Life Mitigation Plan to Regional Board
 Expansion, restoration, or creation of kelp beds, 

estuaries, coastal wetlands, natural reefs, marine 
protected areas, or other projects approved by 
Regional Board

Ocean Plan Requirements: Mitigation
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 In-kind mitigation = creating/restoring same type of habitat 
impacted by facility
• Required for most impacts

 Out-of-kind mitigation = creating/restoring habitat more 
biologically productive than habitat impacted by facility
• For soft-bottom or open ocean habitats and species only
• Mitigation ratio accounts for difference in productivity 

between impacted habitat and mitigation habitat
• Application of mitigation ratios is at discretion of Regional 

Board 

Ocean Plan Requirements: Mitigation
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ONSHORE LOCATION
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 Evaluation of Nine 
Segments along the 
coast from Seal 
Beach to San 
Clemente

 Criteria used to 
determine suitability:
– Subsurface Intakes 
– Brine Disposal 
– Biological and 

Marine Resources

Narrowing      
of Sites
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Narrowing        
of Sites

 Segment 1: Talbert 
Gap/North of Santa 
Ana River from 
Seal Beach to San 
Clemente

 AES Huntington 
Beach Generating 
Station selected as 
the best onshore 
location



Ocean Plan Requirements:
 Best available site feasible

– Identified Need for desalinated water must be 
consistent with an urban water management plan 
(UWMP)

 Best available technology feasible – subsurface 
intakes (SSI)
– Design capacity in excess of the identified need cannot 

be used by itself to declare SSI infeasible
– If SSI are not feasible, the Regional Board may find a 

combined system is the best feasible alternative

Identified Need
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Applied to HBDP proposed by Poseidon:

 Municipal Water District of Orange County’s Urban 
Water Management Plan (UWMP) is applicable

 The HBDP is consistent with other Planning 
Documents include:
– Water Boards staff believes the proposed HBDP is 

consistent with an applicable UWMP 
– Water Boards staff relies on the water agencies to 

determine water supply needs

Identified Need

19



INTAKE CONSIDERATIONS
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 Ocean Plan requires subsurface intakes, unless Regional 
Board determines that subsurface intakes are not feasible 

 Subsurface intakes act as natural barrier
– Eliminate impingement and entrainment
– Lower levels of contaminants 

Intake Considerations: 
Subsurface Intakes

21



Intake Considerations: 
Subsurface Intakes

Infiltration GalleriesSlant Wells
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Intake Considerations: 
Subsurface Intakes

Radial Collector WellVertical Beach Well

23Horizontal Directionally Drilled Wells



Water Tunnel 
Intake System 
Beneath a 
Beach Area

Intake Considerations: 
Subsurface Intakes
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Potential challenges with subsurface intakes 
(hydrogeology):
 Interference with interior aquifers
 Negative impacts to overlying sensitive wetland habits
 Subsidence of land from drawdown
 Capture/interference with nearby contaminated groundwater
 Limited capacity of the aquifer compared with plant demand
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Intake Considerations: 
Subsurface Intakes



Potential challenges with subsurface intakes (other):
 Access to shoreline
 Large footprint if many wells are needed
 Anticipated beach erosion
 Lack of precedent for use at large intake scales 
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Intake Considerations: 
Subsurface Intakes



27 Source: Water Desalination Report. 
September 2014. Vol. 50, No. 33. 



Slant wells offered the best potential for subsurface intake in 
Huntington Beach coastal area

– Poseidon evaluated several alternative well designs

Intake Considerations: 
Subsurface Intakes
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Intake Considerations: 
Subsurface Intakes
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Iterations of Groundwater Flow Model
Iteration Year Description of changes to model

1 Sep-13 Groundwater model developed as part of Coastal 
Commission’s evaluation of slant well feasibility

2 Nov-15
Model revised to include sensitivity analyses at the 
request of Coastal Commission’s Well Investigation 
Team 

Ocean Plan Desalination Amendment effective in 2016

3 Jan-17
Model revised at the request of Water Board’s 
hydrogeologists to further assess Huntington Beach 
site

4 Jul-17 Model revised to evaluate feasibility of slant wells at 
a range of sites in accordance with the Ocean Plan 

5 Jan-19
Model revised to evaluate combination of subsurface 
and surface intakes in accordance with the Ocean 
Plan  



Intake Considerations: Subsurface Intakes

There have been several phases of 
investigations, reviews by a multidisciplinary 
panel, an independent peer review, and results 
from groundwater flow modeling studies
 Staff concludes that subsurface intakes are not 

technically feasible for this project as a sole 
intake source
 An evaluation of a combined intake is in 

progress
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 Determine best available site feasible to 
minimize intake and mortality of all forms of 
marine life
 Ocean Plan requires evaluation of a 

reasonable range of nearby sites for an 
offshore surface intake

Intake Considerations: Surface Intake

31



Intake 
Considerations: 
Surface Intake

• Sensitive habitats and species
• Direct and indirect effects on 

all forms of marine life, 
resulting from construction and 
operation

• Oceanographic, geologic, 
hydrogeologic, and seafloor 
topographic conditions

• Marine Protected Areas and 
State Water Quality Protection 
Areas 32



 Marine plankton are a 
diverse group of small 
(mostly microscopic) 
organisms (e.g., algae, 
larval fish, crustaceans, 
eggs) that drift with the 
ocean currents
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Intake Considerations: Surface Intake



 Empirical Transport Model/Area of Production Foregone 
(ETM/APF) = approach for assessing ecological risk

 ETM/APF analysis uses data from entrainment study 
– Sampling plankton at multiple sampling sites for 12 

consecutive months 
– Species abundance, species composition, larval lengths
– Simultaneous measurements of ocean currents

Intake Considerations: Surface Intake
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ETM/APF approach assesses ecosystem risk
 Ocean Plan requires ETM/APF analysis
 Output provided in acreage

Intake Considerations: Surface Intake
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Use HBGS 2003-2004 
data to perform 
ETM/APF analyses at 
other locations 
compare to ETM/APF 
at proposed intake 
location



2003-2004 study: characterize 
entrainment and impingement at 
Huntington Beach Generating 
Station
• Sampled plankton for a year to 

identify fish and invertebrates 
subject to entrainment

• 7 sampling stations
• Measured larval length primarily 

at 1 sampling station (E)
• Equipment to measure ocean 

currents failed

Intake Considerations: Surface Intake
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Photo: SWFSC-NOAA



Intake Considerations: 
Surface Intake

 ETM/APF analyses are data-
intensive
• Larval concentrations
• Larval lengths
• Oceanographic currents

 Poseidon submitted ETM/APF 
analyses for all 7 sampling 
stations

 Staff from Coastal 
Commission and Water 
Boards unable to replicate 
Poseidon’s ETM/APF 
analyses

37Photos courtesy of Andrew Thompson, NOAA SWFSC



 Neutral third party review 
by Dr. Pete Raimondi 
(UC Santa Cruz)
– Review ETM/APF 

analyses for accuracy
– Interpret results

 2003-2004 study 
designed to assess 
impact at one intake 
location, not across 
multiple locations

Intake Considerations: Surface Intake
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Insufficient data to perform ETM/APF 
analyses at other potential intake locations



Intake Considerations: Surface Intake
Multiple Lines of Evidence

Approach Description Pros/Cons
ETM/APF Use larval concentrations, larval 

ages (days), and oceanographic 
currents to quantify the 
population at risk of entrainment

Regional ecological risk; 
standard methodology

Mean Larval 
Concentration

Average of larval concentrations 
across species over entire 
sampling period for each station

Straightforward; 
provides risk to total 
population

Standardized 
Larval 
Concentration

Normalized species-specific 
larval concentrations for each 
station over entire sampling 
period

Gives equal weight to 
each species 
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Data-intensive; time 
consuming

Not taxa-specific 
population level risk

Does not look at 
ecological risk to total 
ecosystem



Intake Considerations: Surface Intake
Multiple Lines of Evidence

Approach Description Pros/Cons
ETM/APF Use larval concentrations, larval 

ages (days), and oceanographic 
currents to quantify the 
population at risk of entrainment

Regional ecological risk; 
standard methodology

Mean Larval 
Concentration

Average of larval concentrations 
across species over entire 
sampling period for each station

Straightforward; 
provides risk to total 
population
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Larval 
Concentration
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station over entire sampling 
period

Gives equal weight to 
each species 
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Data-intensive; time 
consuming

Not taxa-specific 
population level risk

Does not look at 
ecological risk to total 
ecosystem



 Narrowed down 
evaluation to 3 potential 
intake locations
– Available data do not

support proposed 
intake site (station E) as 
the best location to 
minimize intake and 
mortality

 Asked Poseidon to 
evaluate remaining 
feasibility factors for the 
2 other intake locations

Intake Considerations: Surface Intake
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Intake 
Considerations: 
Feasibility

42

 Capable of being 
accomplished in 
successful manner 
within reasonable 
period of time

 Economic factors
 Environmental factors
 Social factors
 Technological factors



MITIGATION 
CONSIDERATIONS

43



 Ocean Plan requires mitigation for mortality of all forms of 
marine life or habitat lost due to construction and operation, 
for facility’s operational lifetime

 Impacts from intake and discharge are translated into amount 
of mitigation acreage necessary to replace loss of marine life
– Area of Production Foregone (APF)

Mitigation Considerations: 
Mitigation Required for Proposed HBDP
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Source of mortality Acreage
Intake Estuarine taxa 7.7

Coastal taxa 155.7
Construction 0.01

Discharge Estuarine taxa 12
Coastal taxa 246.7
Construction 0.07

Total 422.18



Mitigation 
Considerations: 
Proposed Mitigation

 Out-of-kind mitigation
– Dredging of inlet at Bolsa 

Chica wetlands
– Additional potential restoration 

projects in Bolsa Chica 
wetlands
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 Water Boards staff developed an approach to calculate a 
mitigation ratio, accounting for loss of shallow water, soft-
bottom habitat to Ports
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Mitigation Considerations: 
Mitigation Ratios

– Consultation with 
National Marine 
Fisheries Service 
staff

– Mitigation ratio 
for remaining 
shallow water, 
soft substrate 
habitat = 1:5.8



Mitigation Considerations: 
Mitigation Required for Proposed HBDP
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Source of mortality Mitigation 
ratio

Acreage

Intake Estuarine taxa 1:1 7.7

Coastal taxa 1:5.8 26.8

Construction N/A 0.01

Discharge Estuarine taxa 1:1 12

Coastal taxa 1:5.8 42.5

Construction N/A 0.07

Total 89.08



 Mitigation acreage available
– Used NOAA mitigation 

calculator
– Dredging of inlet would 

yield approximately 97 
acres

– 8-10 acres of upland 
restoration

Amount of mitigation required 
for the proposed facility = 
approximately 89 acres

Mitigation Considerations: 
Bolsa Chica Wetlands
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UPDATE ON CEQA
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 The Regional Board is a Responsible Agency 
under CEQA for the Water Code section 
13142.5(b) determination
– 2010 City of Huntington Beach – Subsequent EIR
– 2017 State Lands Commission – Supplemental EIR

 Aug 2018 – Poseidon changed diffuser design to 
be compliant with Ocean Plan
‒ Nov 2018: Poseidon changed diffuser design to fit within 

footprint of lease with State Lands Commission

Update on CEQA
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PROJECT TIMELINE / NEXT STEPS
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Poseidon submittals to date
• Appendix A through Appendix PPPPP
• Approximately 200+ technical documents

‒ Groundwater analyses
‒ Biological analyses
‒ Feasibility analyses
‒ Proposed project revisions

Environmental group submittals
• Approximately 13 documents/letters
Other documents
• Subsequent and Supplemental EIRs
• Independent reviewer reports
• Water agency letters and reports (e.g., OCWD, MWDOC)
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Document Summary



5353

1 ROWD submitted / WC 13142.5(b) determination requested

2 Notice of Incomplete Application & request for Additional Information sent

3 Supplemental request for Additional Information sent

4 Identification of Outstanding Information and Topics for 3rd Party Review sent

5 Regional Board staff deemed  Application Complete (initial version)

6 Attempt to work with Poseidon on outside contract for 3rd Party Review

7 End of attempt at outside contract for 3rd Party Review

8 State Lands Commission certified Supplemental EIR

9 Initiated attempt at CalEPA process for Peer Review

PROJECT TIMELINE 2016/17

Jun-16 Dec-17Jul-16 Aug-16 Sep-16 Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17

1 3

May-17 - Sep-17

5

6 7 92 84
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PROJECT TIMELINE 2018/19

1 Determined CalEPA Peer Review process would not be possible
2 Contract initiated between US EPA and Dr. Roberts for diffuser design
3 Coastal Commission submitted calculations for intake sites APFs
4 Poseidon given choice between Coastal Commission APFs and 3rd Party Review by Dr. Raimondi
5 Dr. Roberts diffuser final report delivered
6 Contract executed between Poseidon and Dr. Raimondi
7 Poseidon submitted revised diffuser design
8 Dr. Raimondi worked with all parties on APFs and methods to compare impacts at other intake sites
9 State Lands Commission requested additional analyses on revised diffuser design
10 Regional Board staff deemed  Application Complete (revised diffuser version)
11 Poseidon replied to State Lands Commission with additional diffuser information
12 Regional Board staff requested additional info on subsurface intakes (slant wells)
13 Poseidon replied to Regional Board staff subsurface intake info request

Jan-18 Feb-19Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19

Jun-18 - Jan-19
8

1 125 942 6 113 7 10 13



Resolve any remaining outstanding issues with Poseidon
• Marine Life Mitigation Plan
• Diffuser design
• CEQA documentation
• Feasibility Analysis

Administrative draft NPDES permit/discharge 
requirements (approximately 45 days)

Draft Water Code section 13142.5(b) determination 
(approximately 60 days) 

• OCC Legal review (approximately 30 days)
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Next Steps



Release tentative draft Permit/13142.5(b) determination for 
Public Comment (approximately 30 days from OCC review)

• 45-day comment period
‒ USEPA review
‒ Conduct Regional Board workshop

Revise NPDES permit/13142.5(b) determination based on 
Board feedback, public comments (approximately 75 days)

• Release (revised) draft Permit/13142.5(b) determination
• Schedule Regional Board permit adoption hearing 

Prepare Administrative Record (approximately 45 days)
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Next Steps
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Questions?

Northern Anchovy, Engraulis mordax
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