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EXECUTIVE SUMMARY
PLAN PURPOSE

The San Diego Regional Water Quality Control Board (Regional Board) adopted Order No. R9-
2006-00650065, NPDES No. CA0109223 (Permit) for Poseidon Resources Corporation’s
(Poseidon) Carlsbad Desalination Project’s (CDP_or the Project) discharge to the Pacific Ocean
via the existing Encina Power Station (EPS) discharge channel. The CDP is planned to operate
in conjunction with the EPS by using the EPS cooling water discharge as its source water
whenever the power plant is operating and to use the EPS intake structure when the EPS is
not pr ing enough cooling water harge to meet the CDP’s feedstock requirements.

mqmr&addmenal—rewew Thi FI W Entr inm nt n Im |n ment M|n|m|z ti nPI n PI
or Minimization Plan) was generated pursuant to Water Code Section 13142.5(b)—\A/ater

Code-Seetion-13142.5(b}, which requires industrial facilities using seawater for processing to use

the best available site, design, technology, and mitigation feasible to minimize inpactsintake

gng mgrtahtx to marlne I|fe Ihis—Flew,—Entrammem—and—memgemem—Mﬂ%meanen—Man

Th PI n w t| nVI f the P rm|t in

therein. In accordance thereWIth! thls Plan assesses the feasibility of S|te sgecmc plans,

procedures, and practices to be implemented and/or mitigation pltans-which-Peseidon-propeses
to—mmplementmeasures to minimize_the impacts to marine organisms when the Carlsbad

DesalinationProjectCDP intake requirements exceed the volume of water being discharged by
the EPS._The purpose of the Plan is to minimize the impingement and entrainment of
marine life associated with the intake of seawater for desalination because mortality can
result from such impingement and entrainment.

This Plan reviews the CDP’s stand-alone operations and also ensures compliance with
Water Code Section 13142.5(b) when the EPS is operating but producing less than 304

MGD, since intake and mortality under such circumstance would be less than when the
CDP operates in stand-alone mode.

PLAN COMPLIANCE

As shown in Table ES-1, the Plan addresses each of the provisions of Water Code Section

13142.5(b)-—._The site, design, technology, and mitigation measures proposed in this Plan

represent a balanced approach to minimizing the potential for intake and mortality from
the CDP under stand-alone operations, and individually and collectively satisfy the
obligation under Section 13142.5(b) to employ best available and feasible measures to

minimize such effects.
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TFable-ES-1
Site, Design, Technology and Mitigation Measures to Minimize tmpaets-te-Marine-Lifelmpingement

and Entrainment
Category Feature Result
1. Site Proposed location at Best available site for the project, no feasible and less
Encina Power Station environmentally damaging alternative locations.
{EPS)
1. Design Use of EPS discharge as | Sixty-ene-pereentreduction-ofMinimizes entrainment and
source water impingement impacts attributable to the CDP.
2. Design Reduction in inlet Reduction of impingement of marine organisms,
screen velocity
3. Design Reduction in fine screen | Reduction of impingement of marine organisms.
velocity
4. Design Ambient temperature Eliminate entrainment mortality associated with the
processing elevated seawater temperature,
5. Design Elimination of heat Eliminate mortality associated with heat treatment.
treatment
1. Technology Installation of VFDs on | Reduce the total intake flow for the desalination facility to
CDP intake pumps no more than that needed at any given time, thereby
minimizing the entrainment of marine organisms.
Lhommsae s mennds aplaen e e seien o
. ationof] — =— :
3—Technology . filtrati S SRR R A I GBI
technology the small plankton from the seawater.
4—Technology - . G llel S RS IFE'II pacts-to-marine
j O
eaptuﬁ_lled SAAEENEE | LSO SR
SESLE, S A S0 CETHIEL D ER BT A GB.S'SE.E SO S SRS TR
Commistion (SEC) o shifederal awsandifequistions his castes gt ihic
aﬁalyze ef ﬁ“'erl S SE E; operations-at-that HI D L L ellegles S
j Hi j j j j j O
tllne BRI BII . SRS LR T R R e e
that-may-reddee-any
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FableES-1

Site, Design, Technology and Mitigation Measures to Minimize tmpacts-te-Marine-Lifelmpingement
and Entrainment

Category Feature Result

s

1. Mitigation Implementation of Compensate-forunaveidableOffset entrainment and
project-mitigation impingement-impacts-and, in addition to that addressed
planMarine Life by site, design and/or technology; enhance the coastal

environment.

developed pursuant to a
state- agency
coordinated process

PROPOSED MITIGATION APPROACH

Poseidon is using all feasible methedssite, design and technology to minimize er—+educe
Hsimpingement and entrainment #mpactsattributable to the CDP. These methedsapproaches
are likely to reduce theLPrOJect related +mpaets ntgkg gng mgrtghtx to marme I|fe to levels Igvgls weII
below S .

tlmt I|m in mnt

entralnment Poseldon has velun%an#y—eemmrtted—te—a—sta%eﬂageney—eeemmme\d—pmeess%

MLMP in h nd in therein as Part A.
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Coaste-Commission: Agua-Hechonda-lageon
i 1
. ap_plleable el agency
Fequirements Ie.' MG _ela
|=agee”| A |t||gat|e| a.'d elfetel_ .'I.'e
’ :d_dless tgatiol .
FatORS reqUFements i core el_lsue
ogeen
Fitigation-program details
"'”QIIE. L“Eﬁ. FEEEI'.B SR -
mplementation-program o May involve additional-inter-agency
details (if applicable) coordination-meeting
eengde#aﬂen—ef—mMganen mitigation-projeet
project(s)

REGULATORY ASSURANCE OF PLAN ADEQUACY

There are a number of regulatory assurances in place to confirm the adequacy of the
prepesedMLMP and resulting restoration-ptan. The Regional Board;_and Coastal Commission

have direct jurisdiction over the implementation of the MLMP. In addition, the Regional
Board, Coastal Commission, and State Lands Commission_will continue to have ongoing

jurisdiction over the proposed Project-to-iasure-the-adequacy-of the-propesed-resterationplan.

AdditionatySpecifically, the Regional Board’s approval will be necessary in order to obtain
NPDES permit renewal for the Project in 2011. Poseidon must make additional coastal

development permit applications to the Coastal Commission. In addition, ten years after the
lease for the intake system is issued, that-the-CDP will be subject to further environmental
review by the State Lands Commission {(SECS)-to analyze all environmental effects of facility
operations and consider alternative technologies that may further reduce any—impacts—found:
SEC-mayrequireintake and mortality of marine life. The State L.ands Commission may
impose additional requirements as are reasonable and as are consistent with applicable state and
federal laws and regulations.

This multi-agency approach witmeans that there are multiple safeqguards to ensure that gven
when the CDP converts to stand-alone SBP-operations,it will continue to use the best available

site, design, technology and mitigation feasible to minimize intake and mortality attributable
1o the Projectrelated-impacts-to-marine-tife.
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CHAPTER 1

INTRODUCTION

11 PURPOSE OF THE PLAN

The San Diego Regional Water Quality Control Board (Regional Board) adopted Order No. R9-
2006-66650065, NPDES No. CA0109223 (Permit) for Poseidon Resources Corporation’s

(Poseidon) Carlsbad Desalination Project’s (CDP) discharge to the Pacific Ocean via the existing
Encina Power Station (EPS) discharge channel. The CDP is planned to operate in conjunction
with the EPS by using the EPS cooling water discharge as its source water whenever the power
plant is operating.

%&%@}%@de%e&m—l%&%b} hl§ Flgw! Entrglnmgnt gng Imglnggmg

Minimization Plan (Plan or Minimization Plan) reviews stand-alon rations and al

ensures compliance with Section 13142.5(b), which requires industrial facilities using seawater
for processing to use the best available site, design, technology, and mitigation feasible to
minimize impactsintake and mortality to marine life.._The Plan was required under Section
VI C.2)e of the Permit, and incorporated therein. The Regional Yater-Board recognized that
future EPS flows may not follow historical trends such that it would be able to meet all of the
CDP’s intake needs and required Poseidon prepare this Flew—Entrainmentandtmpingement
Mintmization—Plan—(Minimization—PlanjPlan to assess the feasibility of site-specific plans,

procedures, and practices to be implemented and/or mitigation measures to minimize the impacts
to marine organisms When the CDP intake requirements exceed the volume of water being

discharged by the EPS.? FheRegional-Boardreview-and-approvalln accordance with Section

Permi F-49. The full text of Water ion 13142, rovides: “For h new or expan

Permit at Section VI.2.e provides: “The Discharger shall submit a Flow, Entrainment and Impingement
Minimization Plan within 180 days of adoption of the Order. The plan shall assess the feasibility of site-
specific plans, procedures, and practices to be implemented and/or mitigation measures to minimize the
impacts to marine organisms when the CDP intake requirements exceed the volume of water being
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13142.5(b), the purpose of the Minimization—Plan—willaddress—any—additional—review
reguiredPlan is to minimize the impingement and entrainment of marine life associated with

the intake of seawater for desalination because mortality can result from such impingement
and entrainment.

When rating in conjunction with th wer plant and th wer plant is pr in

sufficient feedwater to support the CDP’s operations, the CDP will not cause any additional
intake and mortality of marine lif ve an nd that iated with the EPS’

operations. To the extent the EPS’s discharge is insufficient to meet the CDP’s intake
n nly incremental itional marine life mortality is expect th DP will

not increase the volume or the velocity of the power station cooling water intake beyond
that provided for in EPS’s permit, Order No. R9-2006-0043, NPDES No. CA0001350. In

the event the EPS ceases operations, and the CDP _independently operates the seawater
intak tfall for th nefit of th h in ndent ration_may requir
agdltlgnal review pursuant to Water Code Sectlon 13142.5(b)-°,_though the mltlggtlgn plan
in herein at Ch Part A nts for a stand-alon rations.

This Flew—Entrainment—and—tmpingement—Minimization—Plan—(Plan)Plan is developed in

fulfillment of the above-stated requirements and contains site-specific activities, procedures,
practices and mitigation measures which are planned to be implemented to minimize #npacets

teintake and mortality of marine organisms when the Carlsbad-DesalinationProject{hereafter

referred—to—as—CDP—orProjecyCDP intake requirements exceed the volume of water being
discharged by the EPS.

1.2 PLAN ORGANIZATION

The Plan is organized so to sequentially analyze the steps that have been taken by Poseidon to
address each of the provisions of Water Code Section 13142.5(b):

o Chapter 2 identifies the best available site feasible to minimize Prejectrelated
mpaets-teimpingement and entrainment of marine life_from the Project;

. Chapter 3 identifies the best available design feasible to minimize Projectrelated
mpaets-teimpingement and entrainment of marine life_from the Project;

. Chapter 4 evaluates-identifies the best available technology feasible to minimize
Project—related—mpacts—toimpingement _and entrainment of marine life_from the
Project;

. Chapter 5 guantifies-theestimates potential unavoidable impacts to marine life;
and

discharged by the EPS. The plan is subject to the approval of the Regional Water Board and is modified as
directed by the Regional Water Board.”

8 Permit at F-50.



J Chapter 6 cobbshes o coorcipnlod cintenoopes diencior cooppce o
tdentification—ofidentifies the best available mitigation feasible to minimize Projeet
Felated—lmpaets—te—maﬁﬂe—hieanv residual impingement and entrainment, and is in

addition to those measures addressed through site, design, and technology
approaches.

1.3 PLAN DEVELOPMENT

In anticipation that the EPS might not always satisfy the CDP’s source water demands, the
Regional Board required Poseidon to submit the Plan within 180 days of the adoption of the
Permit. The Permit states:*

The Regional Board recognizes that future EPS flows may not follow historical
trends. For this reason, it is warranted to require the Discharger prepare a Flow,
Entrainment, and Impingement Minimization Plan. The Flow, Entrainment, and
Impingement Minimization Plan shall be submitted within 180 days of adoption
of the Order. The plan shall assess the feasibility of site-specific plans,
procedures, and practices to be implemented and/or mitigation measures to
minimize the impacts to marine organisms when the CDP intake requirements
exceed the volume of water being discharge by the EPS. The plan shall be subject
to the approval of the Regional Water Board and shall be modified as directed by
the Regional Water Board.

The Plan has been under development ferpast-12-menths.since October 2006. The original
Plan was submitted to the Regional Board on February 12, 2007. Shortly thereafter, the
Regional Board posted the Plan and related correspondence on its website for public review and
comment. Poseidon revised the Plan in response to comments received from the Regional Board
and the public and resubmitted it to the Regional Board on July 2, 2007.

The Regional Board posted the revised Plan and related correspondence on its website for public
review and comment. To supplement the Plan, Poseidon also submitted to the Regional Board a
Coastal Habitat Restoration and Enhancement Plan (CHREP) that includesd a summary_of
projects to accomplish the mitigation element of the Plan. On February 19, 2008, the Regional
Board provided Poseidon with written comments from its review of the revised Plan and
CHREP. In response to Regional Board comments, Poseidon submitted thisa revised Plan dated
March 4,6, 2008 to the Regional Board. The revised Plan iswas subject to “the approval of_the
Regional Board.

On April 9, 2008, the Regional Board conditionally approved Poseidon’s Plan (Resolution

R9-2008-0039) and directed Poseidon to prepare an amendment to the Plan that included a

proposal for a mitigation to be developed through an interagency process. On November

* permit at F-48:48 and F-49.



14, 2008, following an extensive interagency coordination process, Poseidon submitted the
Marine Life Mitigation Plan (MLMP) that h n previousl rov th liforni

Coastal Commission and State Lands Commission for the Regional Board’s consideration.

On February 11, 2009, the Regional Board held a hearing to consider the MLMP.
Following the hearing, the Regional Boar ntin the matter to its April 2

meeting for consideration of a proposed final resolution resolving the requirements of
tion VI.C.2 f the Permit and granting final roval or di roval to Poseidon’

Minimization Plan and the proposed amendment to that Plan, the MLMP. This proposed
resolution woul r Il r ired i iated with th lans, including th

findings for the Regional Board to adopt regarding compliance with Water Code Section
13142. . This resolution woul r Resolution No. R9-2008- nditionall

approving Poseidon’s Plan. Pursuant to the Regional Board’s direction, this final draft of
Poseidon’s Flow, Entrainment and Impingement Minimization Plan ted March 9, 2

has been revised to incorporate the terms of the MLMP, update the information presented,
and otherwise conform to the direction received from the Regional Board.



CHAPTER 2
SITE

INTRODUCTION

Pursuant to Water Code Section 13142.5(b), this Chapter identifies the best available site

feasible to minimize Prejectrelated—tmpactsintake and mortality to marine life_from the
Project. This Chapter is broken down into feurfive sections:

e The first section describes the proposed site and existing power plant facilities.
e The second section describes alternative sites that were considered and rejected.

e The third section describes why the proposed Project location is the best available site
feasible to minimize Project -related impacts to marine life.

e The fourth section addresses Poseidon’s commitment to the preservation of Agua
Hedionda L agoon.

The fifth section concludes that proposed location for the Project is the best available,
and there are no feasible and less environmentally damaging alternative locations.

21 PROPOSED SITE

The Carlsbad Desalination Project (CDP) is proposed to be located adjacent to the Encina Power
Station (EPS) owned by Cabrillo Power | LLC (Cabrillo). An important consideration for this
locationsite selection is the availability of an existing seawater intake and discharge facilities as
well as close proximity to the local regional water distribution systems. The desalination plant
would be located on a site currently occupied by a surplus fuel oil storage tank. The tank would
be removed, and the desalination plant would be constructed in its place. Integration of the
operation of the desalination facility with the existing power plant operation would require two
main points of interconnection — seawater intake and concentrate discharge.

The Eneina—Power—PlantEPS withdraws cooling
water from the Pacific Ocean via Agua Hedionda
Lagoon. After passing through the intake structure
(Figure 2-1), trash racks, and traveling screens, the
cooling water is pumped through the condensers for
the five steam generator units located on site.
Depending on the number of generating units in
operation, the amount of cooling water circulated
through the plant ranges from zero to over 800
MGD.
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Figure 2-2 Discharge Pond Figure 2-3 Discharge Channel

The primary diversion point for the source of water to the desalination plant wouldwill be
downstream of the condenser outlet.

The seawater intake weuldwill divert seawater from the power plant’s cooling water discharge
channel to the inlet of the desalination facility. The intake facilities weutdwill consist of a
diversion structure, pipeline, and a pump station to transport water from the cooling water
discharge channel to the inlet of the desalination facility. The pump station weutdwill consist of
high-volume, low-head vertical turbine pumps.

The EPS discharges seawater to the Pacific Ocean via a discharge pond (Figure 2-2) and channel
that extends 500 feet west of Carlsbad Boulevard (Figure 2-3). The concentrated seawater from
the desalination process wouldwill be mixed with power plant discharge. The discharge facilities
woudwill consist of a pipeline (up to 48-inch diameter) from the outlet of the desalination
facility back to the existing discharge channel. The discharge point weutdwill be located
downstream of the diversion point for the intake to prevent re-circulation of the concentrate back
to the inlet of the desalination facility.

2.1.1 Existing Power Plant Facilities

The EPS is a once-through cooling power plant, which uses seawater to remove waste heat from
the power generation process. Cooling water is withdrawn from the Pacific Ocean via the Aqua
Hedionda Lagoon. The cooling water intake structure complex is located approximately 2,200
feet from the ocean inlet of the lagoon. Variations in the water surface level due to tide are from
low -5.07 feet to a high +4.83 feet from the mean sea level (MSL). The intake structure is
located in the lagoon approximately 525 feet north of the generating units.

The mouth of the intake structure is 49 feet wide. Water passes first trough metal coarse screens

(trash racks with vertical bars spaced 3-1/2 inches apart) to screen large debris and marine life.
The intake forebay tapers into two 12-foot wide intake tunnels. From these tunnels the seawater
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flow is split among four six-foot wide conveyance tunnels. Tunnels 1 and 2 deliver seawater to
intakes for power plant generation Units 1, 2 and 3. Tunnels 3 and 4 carry cooling water to
intakes for power plant generation Units 4 and 5, respectively. Vertical traveling screens are
located ahead of each of the intakes of pumps.

Each pump intake consists of two circulating water pump cells and one or two service pump
cells. During normal operation, one circulating pump serves each half of the condenser, i.e.,
when one unit is online, both pumps are in operation.

A total of seven vertical screens are installed to remove marine life and debris that hasve passed
through the trash racks. The screens are conventional through-flow, vertically rotating, single
entry-single exit, band-type metal screens which are mounted in the screen wells of the intake
channel. Each screen consists of a_series of baskets or screen panels attached to a chain drive.
The screening surface is made of 3/8-inch stainless steel mesh panels, with the exception of the
Unit 5 screens, which have 5/8-inch square openings.

The screens rotate automatically when the buildup of debris on the screening surface causes the
water level behind the screen to drop below that of the water in front of the screen and a
predetermined water level differential is reached. The screens can also be pre-set to rotate
automatically at a present interval of time. The screen’s rotational speed is 3 feet per minute,
making one complete revolution in approximately 20 minutes. A screen wash system using
seawater from the intake tunnel washes debris from the traveling screen into a debris trough.
Accumulated debris are discharged periodically back to the ocean via the power plant discharge
lagoon. Table 2-1 summarizes the capacity of the individual power plant intake pumps.

The EPS’s intake pumping station consists of cooling water intake pumps that convey water
through the condensers of the electricity generation units of the power plant and has a total
capacity of 794.9 MGD (552,000 gpm). The service water pumps have a combined capacity is
62.1 MGD (43,200 gpm). During temporary shutdown of the power plant generation units, only
the cooling water pumps are taken out of service. The service water pumps remain in operation
at all times in order to maintain the functionality of the power plant. If the power plant is shut
down permanently, than-the-service water pumps will retno longer be operational.

The volume of cooling water passing through the power plant intake power station at any given
time is dependent upon the number of cooling water pumps and service water pumps that are in
operation. With all of the pumps in operation, the maximum permitted power plant discharge
volume is 857 MGD, or about 595,000 gallons per minute (gpm).

TABLE 2-1

SUMMARY OF EPS S POWER GENERATING CAPACITY AND FLOWS

Date Number of Cooling Service Pump
on Capacity  Cooling Water Flow Water Flow
Unit# Line* (MW) Water (gpm)** (gpm)** Total (MGD)




Pumps

1 1954 107 2 48,000 3,000 73
2 1956 104 2 48,000 3,000 73
3 1958 110 2 48,000 6,000 78
4 1973 287 2 200,000 13,000 307
5 1978 315 2 208,000 18,200 326
Gas
turbine 1968 16 0 0 0 0
Total: 552,000 43,200 857

* Encina Power Station NPDES Permit No. CA0001350, Order No. 2000-03, SDRWCB.
** Encina Power Station Supplemental 316(b) Report (EA Engineering, Science, and Technology 1997).

2.2 ALTERNATIVESITES

There are only three possible sites in the City of Carlsbad that could accommodate a
desalination project of this naturesize. These are: (1) the Encina Power Station (EPS); (2)
Encina Water Pollution Control Facility (EWPCF); and (3) Maerkle Reservoir. Among these,
EPS is the only site in reasonable proximity to the seawater intake, the outfall, and key delivery
points of the distribution system of the largest user of the desalinated seawater — the City of
Carlsbad. Fhis-locationThe EPS site allows the Project to optimize the cost of delivery of the
produced water and minimize the environmental impacts associated with construction and
operation of the Project. This particular site also offers the advantage of avoiding the
construction of major new intake and discharge facilities, which provides significant
environmental and cost benefits.

The Project EIR analyzed the viability of alternative sites for the seawater desalination plant
within the boundaries of the EPS and alternative sites within the boundaries of the EWPCF.’
The Coastal Commission Staff requested an evaluation of other potential locations for the
desalination facility and its associated infrastructure. As a result, Poseidon added the Maerkle
Reservoir site to the list of alternative sites to be considered. The sites evaluated by the-Poseidon
and the City of Carlsbad are the only parcels in the entire City of Carlsbad with compatible land
use designations and sufficient space available to accommodate the desalination facility. The
merits of each site are summarized below.

2.2.1 Encina Power Station.

® See Final EIR — 03-05 for the Precise Development Plan and Desalination Plant Project SCH #2004041081, City
of Carlsbad, p. 4.8-17, June 13, 2006, Section 6.0, Alternatives to the Proposed Action, Subsection 6.2 - Alternative
Site Location, pages 6-1 and 6-2.



Alternative sites at the EPS were found infeasible because the power plant owner has reserved
the remaining portion of the site to accommodate future power plant modifications, upgrades or
construction of new power plant facilities.

2.2.2 Encina Water Pollution Control Facility.

The site located within the boundaries of the EWPCF can only accommodate a desalination plant
with a 10 MGD production capacity, due to outfall constraints. A desalination plant of 10 MGD
production capacity will be inadequate to satisfy the demand of even one of the users of
desalinated water from the Project — the City of Carlsbad, with a demand of up to 25 MGD. This
deficiency renders the use of the EWPCEF site infeasible. In addition, the use of this site would
require construction of a 2-mile long, 72-inch diameter intake pipeline to convey the source
seawater from the power plant cooling canal to the EWPCEF site, which would have significant
cost impacts on the Project and additional environmental and traffic impacts resulting from the
construction of such a large pipeline. Installation of a new intake at the EWPCEF site is cost-
prohibitive.

2.2.3 Maerkle Reservoir.

Maerkle Reservoir is the only other area within the City of Carlsbad that offers compatible land
use and is of suitable size to accommodate the Project. The Maerkle Reservoir site is owned by
the City of Carlsbad and is located 10.6 miles east of the proposed Project site.

For a number of reasons, this location does not provide a feasible alternative site. First, the
public rights-of-way between Maerkle Reservoir and the Pacific Ocean do not have sufficient
space to accommodate a 72-inch intake pipeline and a 48-inch concentrate line (Poseidon, 2007).
Second, it would be extremely disruptive to the public and the environment to acquire sufficient
public and private property outside existing public rights-of-way to construct the pipelines.
Third, over 100 MGD of seawater would have to be pumped to an elevation of 531 feet for
processing, compared to pumping the seawater to an elevation of 70 feet at the proposed site.
Fourth, because the Maerkle site is zoned as “Open Space,” a “Public Utility” zoning designation
would be incompatible with the Carlsbad General Plan and the proposed Project would be in
direct conflict with the adjacent residential retirement community of Ocean Hills. Fifth, such a
proposal would be in direct conflict with the City of Carlsbad’s objective “[t]o locate and design
a desalination plant in a manner that maximizes efficiency for construction and operation and
minimizes environmental effects.”

Finally, the additional construction and operating costs associated with piping and pumping the
seawater and concentrate over this additional distance would represent a 20 percent increase in
the cost of water. Such an increase in cost would render the Project infeasible while providing
no measurable benefit to the public or the environment. An additional 10.6 miles of 72-inch
seawater supply line would cost approximately $57.1 million. The enlarged pump station to
accommodate the additional 461 feet of pump lift required to move the seawater to the
alternative site would cost an additional $8.0 million. The additional cost of the 10.6 mile, 48-



inch concentrate return line would be $29.6 million. In summary, the alternative Project site at
Maerkle Reservoir would result in a $94.7 million (35 percent) increase in the capital budget for
the Project (Poseidon, 2006).

Similarly, the alternative Project site at Maerkle Reservoir would result in three significant
changes to the Project operating budget arising out of the increase in the amount of energy
necessary to pump seawater to an inland location at a higher elevation, which would result in a
net increase in operating cost for the Project. First, the cost to pump the seawater from the intake
to the alternative plant site would increase $6.7 million per year. Second, the cost to pump the
product water from the plant to the intended use area would decrease $3.0 million per year due to
the fact that the product water is being pumped from a starting elevation of 511 feet rather than
sea level. Finally, the energy recovery opportunity associated with the discharge of the
concentrate from 511 feet down to sea level will result in an additional $1.1 million reduction in
operating cost. The net increase in operating cost for the alternative Project located at Maerkle
Reservoir would be $2.6 million per year (10 percent) (Poseidon, 2006).

The environmental issues associated with the construction of a 10.6-mile, 72-inch intake pipe
and a 10.6-mile, 48-inch discharge line, compared to the proposed single 10.6-mile 48-inch
product water conveyance pipeline, would be significant. There would be an approximately
225% increase in the volume of material that would need to be excavated. All of this material
would need to be trucked offsite for disposal, resulting in over 200% increase in construction-
related air quality impacts and traffic impacts over that already accounted for in the Project EIR
due to the hauling of pipeline-related excavation material (Poseidon, 2007).

The 72-inch pipeline would likely be constructed in designated open-space or on private property
for almost the entire length of the alignment due to the lack of space for additional utilities
within existing rights-of-way. Construction-related activities could cause temporary disruption
and impacts to an additional 40 feet of private property or public open space along the entire
length of the pipeline. Much of this alignment is sensitive habitat such as coastal sage scrub
which may prohibit the construction methods that are the basis of the cost estimates provided
above. Alternatively, the construction impacts would require mitigation in the form of
replacement habitat per the ratios set forth in section 4.3 of the EIR. Tunneling and mitigation
costs associated with this alternative could be in the tens of millions of dollars. In addition, the

carbon footprint associated with the long-distance water transport would be significant
because significant additional energy would be required to accomplish it, thereby

increasing greenhouse gas emissions associated with the Project, another potential adverse
environmental impact.

For these reasons, the alternative Project location at Maerkle Reservoir is financially and
environmentally infeasible. In addition, the alternative location is not properly zoned for a
desalination facility.

2.3 BEST AVAILABLE SITEEEASIBLE



The proposed location for the CDP at the EPS is the best available site_feasible for the Project
for a number of reasons:

e The site is properly zoned and the proposed use is consistent with other uses in the area.

e The location of the proposed desalination facility adjacent to the existing EPS has a
number of environmental and cost advantages that cannot be matched at any other
location within the service area to which water will be delivered. These advantages are
as follows:

Least environmental impacts;

Lowest energy consumption;

Least disruption to public and private property;
Lowest construction cost; and

Lowest operating cost.

O O0O0O0O0

The proposed site is the only feasible location for the proposed Project in the service area and
presents a unique opportunity for minimizing environmental impacts in a cost-effective manner.
Locating the desalination facility further inland increases costs, which would indirectly increase
the cost of the water to consumers, and increases construction-related disruptions to the public
and the environment due to the need to construct a 72-inch and 48-inch pipeline instead of a
single 48-inch pipeline, with no clear environmental benefit. Any of the proposed alternatives to
co-location would require fundamental changes to the Project, which in turn would require
complete redesign and re-engineering, as well as new entitlements from the City of Carlsbad and
a new NPDES permit from the Regional Board. Poseidon has already invested eight years
developing and obtaining permits for the Project. The potential delays posed by the alternative
locations also would preclude the successful completion of the Project within a reasonable time.
Therefore, such alternatives are not feasible.

The City of Carlsbad determined that, from a land use planning perspective, the best site for the
desalination facility in the entire City of Carlsbad was the parcel in the northwest corner of the
power plant property where Fuel Oil Tank No. 3 is currently located.® This location was selected
specifically to further the City of Carlsbad Redevelopment Plan goals related to facilitating the
conversion and relocation of the power plant east of the railroad tracks and enhancement of
commercial and recreational opportunities in the area west of the railroad tracks currently
occupied by the existing power plant. This location leaves the majority of the site open for
potential redevelopment at some future date and will create no significant impacts to relocation
of the power plant to a site to the east of the railroad tracks or infrastructure needed to serve a
power plant at this location.’

The Coastal Act provides for special consideration of coastal-dependent industrial facilities.
Even if a coastal-dependent project is found to be inconsistent with certain Coastal Act goals, it
can be approved upon application of a three part test — (1) that alternative locations are infeasible

® Final EIR — 03-05 for the Precise Development Plan and Desalination Plant Project SCH #2004041081, City of
Carlsbad, p. 4.8-17, June 13, 2006.
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or more environmentally damaging; (2) that adverse environmental effects are mitigated to the
maximum extent feasible; and (3) that to do otherwise (i.e., deny the project) would adversely
affect the public welfare.?

The Coastal Commission determined that Poseidon’s proposed seawater desalination facility
would be a coastal-dependent industrial facility, as it would need to be sited on or adjacent to the
sea in order to function at all.” In applying the three tests above, the Commission found (1) that
there are no feasible and less environmentally damaging alternative locations available the
Project;'® (2) that the proposed Project as conditioned mitigates its impacts to the maximum
extent feasible;*! and (3) that facility is a necessary part of the region’s water portfolio and denial
of the Project would adversely affect the public welfare.*

24—CONCLEUSION
24 PRESERVATION OF AGUA HEDIONDA LAGOON

Agua Hedionda Lagoon currently supports a wide range of beneficial uses, including
recreational activiti h fishin nd water contact recreation. Nearly all of th

uses are directly or indirectly supported by seawater flow and exchange created by
circulation of seawater in the lagoon. The existing tidal exchange renews the Lagoon’s

water quality and flush nutrients, sediment and other watershed pollution, particularly
from the L n’ r reaches. In ition, the inflow of fresh li f n carr

waterborne supplies of planktonic organisms that nourish the many organisms and food
hains of the L n, including the Whit B restoration program of the H

World Research Institute and the aquaculture operations in the outer Lagoon.
The Lagoon is connected to the Pacific Ocean by means of a manmade channel that is

artificially maintained. Seawater circulation throughout the outer, middle and inner
lagoons is sustained both by routine dredging of the manmade entrance to prevent its
closure. The name, Agua Hedionda, which means *“stinking water” in Spanish, reflects a
former stagnant condition that existed prior to the dredging of the mouth of the Lagoon. In
the absence of continued dredging, Agua Hedionda Lagoon would be cutoff from tidal
exchange in a few years and slowly return to its former condition.

Upon retirement of the EPS, Poseidon has committed to assuming responsibility for
stewardship of Agua Hedionda Lagoon and the surrounding watershed, including
maintenance dredging of the entrance to the lagoon to prevent its closure and deposit the
sand dredged from the lagoon on adjacent beaches. Poseidon’s lagoon preservation efforts

8 See Coastal Commission Recommended Revised Findings Coastal Development Permit for Poseidon Carlsbad

g)esalination Project, page 91114 of 168133; http://documents.coastal.ca.gov/reports/2008/38/W254a-38-2008.pdf
Id.

10 56 Recommended Revised Findings Coastal Development Permit for Poseidon Carlshad Desalination Project,

page 92115 of 108133; http://documents.coastal.ca.gov/reports/2008/38/W254a-38-2008.pdf

1 1d at 93

1214, at 99124 and 100.133.




will be aimed at ensuring the long-term health and vitality of the future water supply of
n Di nty residents. A Hedionda L n and it iat neficial

uses will be the long-term beneficiaries of this preservation strategy.



CHAPTER 3

DESIGN

INTRODUCTION

Pursuant to Water Code Section 13142.5(b), this Chapter identifies the best available design

feasible to minimize Projectrelated-impacts—toimpingement and entrainment of marine life
from the Project. This Chapter is broken down into eight sections:

3.1

The first section provides a general description of the design features that have been

mcorporated into the PrejectCDP to minimize Projectrelatedimpacts—to—marinetife:

impingement and entrainment.

The second section describes the desalination plant intake and discharge facilities and
modes of operation.

The third section describes the de3|gn feature te-useof using the power plant discharge to

the maximum extent feasible in_order to minimize Prejectrelatedimpacts—to—marine
Hfeimpingement and entrainment associated with the CDP’s operations.

The fourth section describes the design feature teof reduce=g the velocity of seawater
through the intake to the maximum extent feasible | in_order to minimize-the-impacts—to

marine-Hfe._impingement and entrainment associated with the CDP’s operations.

The fifth section describes the design feature teof reduceing the velocity of seawater
through the fine screens to the maximum extent t feasible to minimize the-impacts-to

marine—tife:to_minimize impingement and entrainment associated with the CDP’s
operations.

The sixth section describes the design feature teof processing ambient temperature
seawater to the maximum extent feasible to minimize temperature -related impacts—te

marine life-_morality.

The seventh section describes the design feature teof eliminateing heat treatment to the
maximum extent feasible to minimize the-impacets-te-marine life-_mortality.

The eighth section summarizes the design features and the-resulting-impact-they-have-en

minimizing-Project related-impactstohow they minimize intake and mortality of marine
life.

DESIGN FEATURES



The Carlsbad seawater-desatination-projectDesalination Project (CDP) incorporates a number
of design features that would minimize impingement and entrainment mpacts-associated with

thise-project CDP. The CDP is designed to use the existing intake and discharge facilities of the
Encina Power Generation Station (EPS). When the EPS is producing electricity and using 304
MGD or more of seawater for once-through cooling, the proposed desalination plant operation
would cause a de minimis increase in impingement and entrainment of marine organisms.

Under conditions when the EPS operation is temporarily or permanently discontinued, the
desalination plant will continue to use the existing power plant intake and discharge facilities.
Under this condition, the impingement and entrainment mpacts—ofassociated with the
desalination plant’s operations would be significantly lower than those caused by the EPS
operations at the same intake flow, due-te—anumber-of-differences-inbecause the desalination

plant and-powerwill empl ifferent plant intake design and operations_than the power plant.
The key differences are summarized below and described in the following sections:

1. Use of EPS discharge as source water for the CDP. In 20672008 seawater pumping by the
EPS would have met 6188.6 percent of the CRBCDP’s flow requirements, resuting—in—-a
61corresponding to 88.6 percent reduction—ofless entrainment and impingement inpaets
attributable-tothan is anticipated from stand-alone operation of the CDP.

2. Reduction in |nIet screen veIOC|ty The GPDMeagnedie#mtake#ewef%%%GD—A{
thisrate-of HowEPS intak ture has rmitt 7 MGD. Th

will rat tan intak fI w of 304 MGD. There is an nvir nmental ben fltfr m
operating an intake structure at flows well below the design capacity, as water velocities
rr ndingly are lower, making it easier for fish and other marine life to swim aw.
from the intake structure. At 304 MGD, the velocity of the seawater entering the inlet
channel is at or below 0.5 feet per second (fps), resulting in impingement losses at the inlet

screens being reduced to an insignificant level.

3. Reduction in fine screen velocity. Under stand-alone operations, the CDP seawater supply
would be pumped through an optimum combination of the existing fine screens and
condensers serving the power plant so to minimize the velocity and turbulence of the water
moving through the system. Lowering velocity and turbulence of the seawater would lessen
the physical damage to marine life;, resulting in a reduction of impingement and entrainment
mortality.

4. Ambient temperature processing. One of the factors contributing to entrainment mortality
of marine organisms during power plant operations is the increase of the seawater
temperature during the once-through cooling process. Under stand-alone operations, the
CDP would be designed to use ambient temperature seawater instead of heated seawater,
which would eliminate entrainment mortality associated with the elevated seawater
temperature.

5. Elimination of heat treatment. Periodic heat treatment of the power plant intake and
discharge has—significant—ecentributiongignificantly contributes to entrainment and



impingement mortality. Under stand-alone operations of the desalination plant, the heat
treatment of the intake and discharge would be discontinued and associated entrainment and
impingement mortality would be eliminated.

3.2  DESALINATION PLANT INTAKE AND DISCHARGE CONFIGURATION

The seawater desalination plant intake and discharge facilities would be located adjacent to the
Eneina-PowerPlant-EPS. A key feature of the proposed design is the direct connection of the
desalination plant intake and discharge facilities to the discharge canal of the power generation
plant. This approach allows using the power plant cooling water as both source water for the
seawater desalination plant and as a blending water to reduce the salinity of the desalination
plant concentrate prior to the-discharge to the ocean.

Figure 3-1 illustrates the configuration of the desalination plant and the EPS intake and
discharge facilities. As shown enin this figure, under conditions when both the desalination
facility and the power plant are operating, seawater collected from Agua Hedionda Lagoon
enters the power plant intake facilities, passes through the 3.5-inch inlet screens at the mouth of
the intake structure, and subsequently through the vertical travelling screens, and then it is
pumped through the plant’s condensers. The warm seawater released from the condensers is
conveyed to the ocean via the discharge canal. The CDP intake structure would be connected to
this discharge canal and would divert an average of 104 MGD of the cooling water for
production of fresh water.
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Approximately 50 MGD of the-seawater would be desalinated via reverse osmosis treatment and
conveyed for potable use. The remaining 54 MGD would have salinity approximately two times
higher than that of the ocean water (6764.5 ppt vs. 33.5 ppt). This seawater concentrate would
be returned to the power plant discharge canal downstream of the point of intake for blending
with the cooling water prior to conveyance to the Pacific Ocean. A minimum of 200 MGD of
cooling water would be needed to blend with the 54 MGD of concentrate in order to reduce the
desalination plant dlscharge sallnlty below the limit of 40/44 ppt (dally/hourly average)
established by the F RY CDP’s Permit.
Therefore, the total volume of coollng water required for normal operation of the desalination
plant is 304 MGD.

If the power plant discharge flow is equal to or higher than 304 MGD, then the cooling water
discharge volume is adequate to sustain desalination plant operations. Under this condition,
since no additional seawater is collected for production of drinking water, the incremental
impingement and entrainment inpacts—offrom the desalination plant operations is minimal,
especially taking underinto consideration that-the power plant operations are assumed to cause
100 percent mortality of the entrained marine organisms.

Under the conditions of temporary or permanent power plant shutdown, or curtailed power
generation that results in cooling water discharge below 304 MGD, the existing power plant
intake system would need to be operated to collect up to 304 MGD of seawater for the
desalination plant. This seawater will pass sequentially through the power plant inlet screens
(bar racks), the fine vertical screens, the power plant intake pumps and the power plant
condensers before it reaches the desalination plant intake pump station. The features
incorporated in the desalination plant design to reduce impingement, entrainment and flow
eellection under such “stand-alone” operating conditions are discussed below.

3.3 USE OF EPS DISCHARGE AS SOURCE WATER FOR CDP

The CDP is designed to use the existing intake and discharge facilities of the Encina—Power
Generation-Station{ERPS)EPS. When_the EPS is producing electricity and using 304 MGD or
more of seawater for once-through cooling, the proposed desalination plant operation would
cause a de minimis increase in impingement and entrainment of marine organisms.

Under conditions when the EPS operation is temporarily or permanently discontinued, the
desalination plant will continue to use the existing power plant intake and discharge facilities.
Under this condition, the impingement and entrainment #mpacts—ofassociated with the
desalination plant operations would be significantly lower than those caused by the EPS
operations at the same intake flow, due to a number of differences in the desalination plant and
power plant intake design and operations.

Figure 3-2 provides a comparison of the 200672008 EPS cooling water discharge to the flow
needed to support the CDP’s operations. Under 20672008 operating conditions, the EPS



discharge would previde—61have provided 88.6 percent of the CDP annual seawater intake

requirements, and the CDP would have withdrawn an additional 3911.4% percent of its source
water from the EPS intake to make up the deficit in supply available from the EPS discharge.
Under these operating conditions, the entrainment and impingement impact—that—would—be
attributedattributable to the desalination operations would be limited to enhy-39-approximately
11.4% of that identified in Chapter 5 for the stand-alone desalination facility operations. The
CDP’s direct use of the EPS discharge, coupled with other design and technology features
described in Chapters 3 and 4, would result in a substantial reduction in the-CBP-entrainment
and impingement-tmpacts.

FIGURE 3-2
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The CDP was designed tor intake flow of 304 MGD (50 percent recovery) to minimize the
impingement and entrainment jof marine organisms under stand-alone operations. Higher intake
flow, although preferable from a point of view of ease of desalination plant operations, would
result in elevated potential for {mpingement and entrainment.

Impingement losses associated with the collection of seawater at the power plant intake would be
reduced when the through-screen velocity at the inlet intake screens (bar racks) is equal to or less
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than 0.5 fps because this velocity would be low enough to allow some of the marine organisms to
swim away from the inlet mounth and to avoid potential harm from impingement.

At the design flow of 304 MGD needed for the CDP’s operations, the inlet screen velocity
would be less than or equal to 0.5 fps, thereby creating flow conditions that would reduce
impingement losses to a less than significant level.

3.5 REDUCE FINE SCREEN VELOCITY

During stand-alone operations, the power plant intake pumps and screens will be operated in
modified configuration that minimizes the through-screen velocity and thereby reduces potential
impingement of marine organisms that reach these screens.

3.5.1 Description of Power Plant Intake Screen and Pump System

A detailed description of the power plant intake system is provided in Section 2. After the
seawater passes through the inlet screens (bar racks) the intake forebay tapers into two 12-foot
wide intake tunnels. From these tunnels the seawater enters one of four 6-foot wide conveyance
tunnels. Cooling water for conveyance tunnels 1 and 2 passes though two vertical traveling
screens to prevent fish, grass, kelp, and debris from entering_the intakes for power plant
generation Units 1, 2 and 3. Conveyance tunnels 3 and 4 carry cooling water to intakes for
power plant generation Units 4 and 5, respectively. Intakes for Unit 4 and 5 are equipped with
two and three vertical travelling screens, respectively.

As electrical demand varies, the number of generating units in operation and the number of
cooling water pumps needed to supply those units will also vary. Over the period of 2002 to
2005, the EPS has reported combined discharge flows ranging from 99.8 MGD to 794.9 MGD
with a daily average of 600.4 MGD. Over the 20.5 year period of January 1980 to mid 2000 the
average discharge flow was 550 MGD. In 2607,2007 and 2008, the average annual intake flow
was 276 MGD_and 424 MGD, respectively. For comparison, the total intake flow needed for
stand-alone operations of the desalination plant is 304 MGD.

3.5.2 Typical Mode of the EPS Vertical Screen and Intake Pump Operations

As discussed in the previous section, each of the five power generation units is equipped with
two cooling water pumps both of which operate when a given generating unit is producing
electricity. All six pumps of power generation units 1, 2 and 3 share two common vertical
screens of identical size (3/8-inch) and capacity. The two pumps of unit 4 are serviced by two
3/8-inch screens, and the two pumps of unit 5 are serviced by three 5/8-inch screens located in a
common channel upstream of the pumps. With all pumps in operation, the through screen
velocity of the vertical screens typically is higher than 0.5 fps, thereby contributing to the
impingement of marine organisms that may have reached these screens.



3.5.3 Modified Utilization of the EPS Intake Screens and Pumps During Stand-Alone
Operations of the Desalination Plant

Desalination plant operation is independent from the power production process and therefore, the
existing EPS intake pumps do not need to be operated coupled with the intake screens of a given
unit. This design flexibility of the desalination plant allows a greater number of screens to
collect the volume of water needed for the CDP operation. For example, if the power plant
needs to generate 287 MW of electricity, typically unit 4 (see Table 2-1) would be used for
power generation and both intake pumps and screens associated with this unit would be in
service. Under this operational condition, the cooling water flow used would be 307 MGD.

If the desalination plant is operated in stand-alone condition (i.e. no power is generated) then
there is greater pump selection flexibility. For example, rather than using two intake pumps of
unit 4, the desalination plant would collect_a similar amount of seawater by running only one
pump of unit 4, and one pump of unit 5. However, in this case approximately the same amount
of flow would be screened through five screens (the two screens of unit 4 and the three screens
of unit 5), thereby reducing the through-screen velocity to at least aone half_of the EPS’s
operational velocity. This significant reduction of the through -screen velocity would-aHew-te
reduce the impingement of marine life on the vertical screens as well. Such impingement
reduction cannot be achieved if the power plant intake pumps are used to deliver cooling water
for power generation because when a given power generation unit is used to generate electricity,
thaen both cooling pumps must be in operation simultaneously to provide an adequate amount of
cooling water for the normal operation of thise unit. If the power plant discontinues power
generation, thagn cooling pump operation can be decoupled from the operation of the condensers
and this in turns allows te-pump-the same flow through #we-over a two times larger screening
area and therefore te-reduce the through -screen velocity by more than twe-timeshalf.

3.6 ELIMINATION OF HEAT-RELATED ENTRAINMENT MORTALITY

The seawater desalination plant will be designed with the flexibility to operate using warm water
from the power plant condensers when they are in operation; and cold seawater when the power
plant is not generating energyelectricity. This design feature will also avoid the need to preheat
the intake seawater in the future if and when the power plant once-through cooling operation is
discontinued. Elevated seawater temperature may increase the mortality of the entrained
marine life. Since under stand-alone conditions the source seawater will not be heated this
entrainment mortality factor will be eliminated.

3.7 ELIMINATION OF HEAT TREATMENT RELATED MORTALITY

Under the current mode of operations, the power plant completes heat treatment of the intake
facilities every 6 to 8 weeks for 6 to 8 hours per event. Since seawater is re-circulated during the
heat treatment event (i.e. no new seawater is collected or discharged), there is 100% mortality of
the marine organisms residing in the intake canals unless they are physically removed prior to
exposure to elevated temperature. Desalination plant operations would not require heat



treatment of the existing intake and discharge facilities and marine organism mortality associated
with the heat treatment events will be eliminated. Instead, the power plant intake and discharge
system will be cleaned periodically by circulation of plastic scrubbing balls that will be
circulated through the system via the existing pumps in a close cycle process. The scrubbing
eaHsballs will be introduced at the beginning of the cleaning process and captured at the end of
the process. The size of the scrubbing balls is usually 0.5 inches and they will move freely
within the channels and piping at relatively low velocity (3 to 5 fps).

3.8 SUMMARY OF DESALINATION PLANT DESIGN FEATURES TO MINIMIZE
MPACTS FO-MARINELHFE IMPINGEMENT AND ENTRAINMENT

The design features are-tneludedto be utilized in the CDP’s_operations to minimize inpacts
teimpingement and entrainment of marine organisms are summarized in Table 3-1.

TABLE 3-1

DESIGN FEATURES TO MINIMIZE HMPACTSFO-MARINE-LH-EIMPINGEMENT
AND ENTRAINMENT

Category Feature Result
1. Design Use of the EPS discharge as | Skxty-ene-percentreduction
source water for the CDP ofEliminates the entrainment and
impingement
#mpaetsindependently

attributable to the CDP_when the
EPS is discharging 304MGD

2. Design Reduction in inlet screen Reduction of impingement of
velocity marine organisms

3. Design Reduction in fine screen Reduction of impingement of
velocity marine organisms

4. Design Ambient temperature Eliminate entrainment mortality
processing associated with the elevated

seawater temperature

5. Design Elimination of heat Entrainment and impingement

treatment mortality associated with heat

treatment would be eliminated
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CHAPTER 4

TECHNOLOGY

INTRODUCTION

Pursuant to Water Code Section 13142.5(b), this Chapter identifies the best available technology
feasible to minimize Projectrelated-impactstothe CDP’s impingement and entrainment of

marine life. This Chapter is broken down into five sections:

e The first section describes constraints and opportunities associated with inclusion of

technology features in the ProjectCDP to minimize Prejectrelated-impacts-toeintake and
mortality of marine life.

e The second section assesses the feasibility of alternative intake technologies to minimize
Projectrelated-impacts-tointake and mortality of marine life.

e The third section assesses the feasibility of alternative intake screening technologies to
minimize Project-related-impacts-to-marine-lfeimpingement and entrainment.

e The fourth section assesses the feasibility of alternative desalination technologies to

minimize Project-related-impacts-tointake and mortality of marine life.

e The fifth section summarizes the feasibility assessment of technology features and the

resulting impact they have on minimizing Preject-related-impacts-tointake and mortality
of marine life.

41 FEASIBILITY CONSIDERATIONS

Poseidon conducted a feasibility assessment of the best available technology ferreduction-ofto
minimize entrainment and impingement-impacts. This assessment resulted in the identification
of those technologies that are feasible for implementation under the site-specific conditions of
the proposed projectCDP. For the purposes of this assessment, we relied upon the definition of
feasible set forth in the California Environmental Quality Act (CEQA) Guidelines: “’Feasible’
means capable of being accomplished in a successful manner within a reasonable period of time,
taking into account economic, environmental, legal, social, and technological factors” (CEQA

Guidelines, 8-15364)—Section 15364). This definition is generally consistent with the
principles underlying the Porter-Cologne Water Quality Control Act, which includes the

term “feasible” in Water Code Section 13142.5(b), but does not define the term in Water
Code Section 13050.

Site-specific conditions dictate that a fundamental feasibility constraint associated with potential
entrainment and impingement reduction technologies is that the technology must be compatible
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with both the CDP’s and the EPS’s operations. H-its—recommendedOn August 22, 2008, the
State Lands Commission approved an amendment of the EPS intake and outfall lease to

authorize use of these facilities by the CDP;—the-StateLands-Commission{SLEC)-staff. _That

amendment recognized_that entrainment and impingement minimization measures cannot
interfere with, or interrupt ongoing power plant operations:*®

12.  WitheutPoseidon, without interference with, or interruption of, pewer
plantpowerplant scheduled operations and at its sole cost and expense;
Poseidon-Reseurees,—as—a-separate-obligation, shall use the best available
design, technology, and mitigation measures at all times during with this
Lease is in effect to minimize the intake (impingement and entrainment) and
mortality of all forms of marine life associated with the eperation-ef-the
desalination facility as determined by the San Diego Regional Water
Quality Control Board or any other federal, state, or local entity_having

applicable jurisdiction.

When the EPS permanently ceases use of the once-through cooling water system, additional
entrainment and impingement technologies may become feasible. While no timeline has been
established as to when this might occur, SLC’s propesed-Lease Amendment requires that in ten
years SLC would evaluate the feasibility of the implementation of those additional technologies
it detl(irmines are appropriate in light of an environmental review it would undertake at that
time:

14. Ten-yearsfrom-October-306,20074Within ten years from the effective date of
this Amendment, or upon such earlier time as agreed to by the Lessor, or upon

noti Cabrillo that it will no longer require th f the | ease Premi
for the purpose of generating electrical power, Lessor will undertake an

environmental review of the ongoing impacts of the-operation of the desalination
facility to determine if additional requirements pursuant to Paragraph-12Special
Provision paragraph number 12, above, are required. Lessor-wiH, at its sole
discretion, may hire a qualified independent environmental consultant, at the sole
expense of Poseidon—Reseurees, with the intent to analyze all environmental
effects of facility operations and alternative technologies that may reduce any
impacts found. Lessor may require, and Poseidon Reseurees-shall comply with,
such additional requirements as are reasonable and as are consistent with
applicable state and federal laws and regulations and as Lessor determines are
appropriate in light of the environmental review.

The CDP design includes the best available technology that has been determined to be feasible
for the site -specific conditions and size of this project and to minimize impingement and
entrainment of marine organisms in the intake seawater. The selection of the desalination plant
intake;-screening and seawatertreatmentintake technologies planned to be used for this project is

13 State Lands Commission October 24, 2007 recommended Amendment of Lease PRC 8727.1
14
Id.



based on thorough analysis and investigation of a number of alternative seawater intake;
screening and treatmentintake technologies.

The following intake alternatives were analyzed:

e Subsurface intake (vertical and horizontal beach wells, slant wells, and infiltration
galleries);

e New open ocean intake;

e Modifications to the existing power plant intake system; and

e Installation of variable frequency drives (VFDs) on seawater intake pumps.

Screening technologies compared to identify BTAthe best available technology feasible
included:

e Fish net, acoustic and air bubble barriers upstream of the existing intake inlet mouth;
e New screening technologies to replace the existing inlet screens (bar racks) and fine
vertical traveling screens;

The following eembination—of-intake,—sereening-and-treatment technologies were found to be
feasible impingement, entrainment and flow reduction technology measures for the site-specific

conditions of the CarlsbadprejectCDP:

1——Installation of VFDs on Desalination Plant Intake Pumps. The desalination plant
intake pump station design will incorporate variablefrequeney-drivesVEDS to reduce the total
intake flow for the desalination facility to no more than that needed at any given time, thereby
minimizing the entrainment of marine organisms.




The assessment of the various technologies considered for impingement, entrainment and flow
reduction is presented below.

4242 ALTERNATIVE DESALINATION PLANT INTAKE TECHNOLOGIES

421 4.2.1 Desalination Plant Subsurface Intakes

The feasibility of using subsurface intakes (beach wells, slant wells, horizontal wells, and
filtration galleries) was evaluated in detail during the EIR and Coastal Commission review
phases of this project. A thorough review of the site-specific applicability of subsurface intakes
and a comprehensive hydro-geolegicathydrogeological study of the use of subsurface intakes
in the vicinity of the proposed desalination plant site indicate that subsurface intakes are not
viable due to limited production capacity of the subsurface geological formation, the potential
to trigger subsidence in the vicinity of the site and the poor water quality of the collected source
water. The geotechnical evaluation relied on drilling and testing information and near shore
sediment surveys to assess the feasibility of using vertical, slant, and horizontal wells as
seawater intake structures for the proposed project.

Vertical Intake Wells: Vertical intake wells consist of water collection systems that are drilled
vertically into a coastal aquifer. A well yield of about 2,100 gallons per minute (gpm) would
be expected from a properly constructed, large diameter production well at the test well location
in Agua Hedionda Lagoon. Modeling results indicate that up to nine vertical wells could be
placed in the 700 foot wide alluvial channel, each pumping about 2,100 gpm. Therefore, the
maximum production from vertical wells placed under optimum conditions would be about
20,000 gpm (28.8 MGD). Given that the test well was placed in the optimum location, this
would represent the upper limit of expected well yields from the alluvial deposits in the coastal
basins of San Diego County, which is consistent with historic observations.

To meet the 304 MGD seawater demand of the project, 253 wells of a 1.5 MGD intake capacity
each would have to be constructed. As shown in Figure 4-1, the vertical well intake system
would impact 7.2 miles of coastline to collect and transport the water to the proposed
desalination facility. As a result, the vertical well intake system is not the environmentally
preferred alternative.

Use of vertical intake wells is not viable for the site-specific conditions of this project due to the
limited transmissivity and yield capacity of the wells. The implementation of this scenario
would require installation of very large number of wells (253) for which beach property is not
available. The length of beach that would be occupied by desalination plant intake using vertical



wells would be over seven miles and the total cost of the implementation of such intake would be
approximately $650 million. See Attachment 12 for a detailed cost estimate. In summary, the
vertical well intake alternative is not the environmentally preferred alternative, is_technically
infeasible, and cost prohibitive.

Slant Wells. Slant wells are subsurface intake wells drilled at an angle and extending under the
ocean floor to maximize the collection of seawater and the beneficial effect of the filtration of the
collected water through the ocean floor sediments. Collection of the 304 MGD of seawater
needed for this project would require the use of 76 slant intake wells efwith a capacity of 5
MGD each. The total length of beach occupied by slant wells would be over 4 miles and the
construction costs for implementation of this alternative would exceed $410 million.  See
Attachment 12 for a detailed cost estimate.

The use of slant wells does not offer any advantage in this setting. The well field for which
maximum production rates were calculated for vertical wells is located on a_sand spit located
approximately 100 ft from Agua Hedionda Lagoon and 300 ft from the Pacific Ocean.
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Those constant Figure-4-1 head conditions were taken into account when assessing the yield of
this type of subsurface intake.
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The use of slant wells increases the screened thickness of saturated sediment slightly (a 45
degree well would result in a 20 percent increase in screened thickness over a vertical well) and
places the screened section more directly below the constant head lagoon or ocean boundary
condition. The close proximity of the well field to the constant head condition already achieves
this, with a little increase in yield resulting from the slant well. Due to the site-specific
hydrogeological conditions (low transmissivity of the ocean floor sediments and near shore
aquifer) the use of slant wells is also not viable for the Carlsbad—seawater—desatination
projectCDP. In summary, the slant well intake alternative is not the environmentally preferred
alternative, is technically infeasible, and cost prohibitive.

Horizontal Wells. Horizontal wells are subsurface intakes which have a number of horizontal
collection arms that extend into the coastal aquifer from a central collection caisson in which the
source water is collected. The water is pumped from the caisson to the desalination plant intake
pump station, which in turn pumps it through the plant pretreatment system.

The use of horizontal wells, if the alluvial channel can be tapped offshore and the well can be
kept inside this alluvial channel, can theoretically produce greatly increased yields by markedly
increasing the screened length of the well in contact with permeable sediments.

However, the diameter of the collection arms of the horizontal wells is limited to 12 inches (and
most are 8-inch or smaller), in turn limiting the production rate to 1,760 gpm (2.5 MGD) per
well.

This conclusion was also confirmed by the Dana Point Ocean Desalination Project test well that
documented a yield of 1,660 gpm (2.4 MGD) from a 12 inch diameter well in that location.
Analysis of the sediment properties indicates that this would be achieved with a horizontal well
extending approximately 200 ft below the Pacific Ocean or Agua Hedionda_Lagoon. Because of
the constant head boundary at the ocean bottom or bottom of Agua Hedionda_Lagoon, there
would be minimal interference between multiple horizontal wells, but the practicalities of
drilling horizontal wells limit the space to no less than about 50 ft. Given the limited width of
the alluvial channel, only about 14 horizontal wells could be placed in the channel, for a total
production rate of 28,000 gpm (40 MGD), still far below the project demand of 304 MGD. This
approach assumes that additional exploration work will prove that elevated TDS concentrations
in groundwater in the most permeable strata can be overcome.

Even if ideal conditions for this type of wells are assumed to exist (i.e., each well could collect 5
MGD rather than the 2.5 MGD determined based on actual hydrogeological data), horizontal
well intake construction would include the installation of a total of 76 wells. The total length of
coastal seashore impacted by this type of well intake would be 4.3 miles. As shown in Figures 4-
2 and 4-3, the horizontal intake system would include nine large pump stations located on
Tamarack State Beach and would impact 500 acres of shoreline and sensitive nearshore habitat.
As a result, the horizontal intake system is not the environmentally preferred alternative. The
cost for construction of a_horizontal well intake system for collection of 304 MGD of seawater
needed for the desalination plant operation is estimated at $438 million. See Attachment 12 for
a
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Figure 4-2 — Horizontal Drain Intake System
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Figure 4-3 — Pump Stations with Horizontal Intakes
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detailed cost estimate. In summary, the horizontal intake alternative is not the environmentally
preferred alternative, and is technically infeasible, and cost prohibitive.

Subsurface Infiltration Gallery (Fukuoka Type Intake). The subsurface infiltration gallery
intake system consists of a submerged slow sand media filtration system located at the bottom of
the ocean in the near-shore surf zone, which is connected to a series of intake wells located on
the shore. As such, seabed filter beds are sized and configured using the same design criteria as
slow sand filters. The design surface loading rate of the filter media is typically between 0.05 to
0.10 gpm/sq ft. Approximately one inch of sand is removed from the surface of the filter bed
every 6 to 12 months for a period of three years, after which the removed sand is replaced with
new sand to its original depth. As it can be seen on Figures 4-4 and 4-5, the ocean floor has to be
excavated to install the intake piping of the wells and pipes are buried at the bottom of the ocean
floor.

F-||,-\gfiarl
bed

Collector screens

Figure 4-4 — Subsurface Infiltration Gallery (Fukuoka Type Intake)
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Figure 4-5 — A Cross-Section of Subsurface Infiltration Gallery

For the source water intake feed rate of 304 MGD needed for the Carlsbad-seawaterdesalination
projectCDP the total area of the ocean floor needed to be excavated to build a seabed intake
system of adequate size is 146 acres. As shown in Figure 4-6, a submerged seabed intake system
sized to meet the needs of the Carlsbad-DesalinationProjectCDP would impact three linear miles
of sensitive nearshore hard bottom kelp forest habitat. The excavation of a 146 acre/3-mile long
strip of the ocean floor at depth of 15 feet in the surf zone to install a seabed filter system of
adequate size to supply the Carlsbad-desalination—preject—wHCDP, would result in a very
significant impact on the benthic marine organisms in this location. In addition, the subsurface
seabed intake system would have a similar effect on Tamarack State Beach. To collect the
seawater from the filter bed and transfer it to the desalination—factityCDP, the intake system
would require 78 collector pipelines on the ocean floor connected to 78 pump stations that would
be installed on the State beach.

The cost for construction of subsurface seabed intake system for collection of the 304 MGD of
seawater needed for the desalination plant operation is estimated at $647 million.  See
Attachment 12 for a detailed cost estimate. In summary, the subsurface seabed intake alternative
is not the environmentally preferred alternative, is technically infeasible, and cost prohibitive.

Water Quality Issues for Subsurface Intakes. Based on the results of actual intake well test
completed in the vicinity of the EPS, a key fatal flaw of the beach well water quality was the
high salinity of this water. The total dissolved solids (TDS) concentration in the water was on
the order of 60,000 mg/L, nearly twice that of typical seawater (33,500 mg/L). The test well
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water also had elevated iron and suspended solids content. The pumping test was extended for
nearly a month at 330 gpm (0.5 MGD) to determine if additional pumping would cause the TDS,

Flosme e
Figure 4-6 — Submerged Seabed Intake System
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iron and suspended solids concentrations to approach that of the nearby seawater. After 30 days
of pumping, the quality of the water withdrawn from the well did not improve significantly.

Summary Evaluation of Subsurface Intake Feasibility. The site-specific hydrogeologic
studies used to evaluate the feasibility of the use of alternative subsurface intakes for thise
project_CDP demonstrate that the alternative intakes that were evaluated are incapable of
providing sufficient seawater to support the propesed—projectCDP. None of the subsurface
intake systems considered (vertical wells, slant wells, or horizontal wells) can enly-deliver-a
fraction—of the 304 MGD of seawater needed for environmentally safe operation of the CDP.
The maximum capacity that could be delivered using subsurface intakes is 28,000 gpm (40
MGD), which is substantially below the needed intake flow. Additionally, the quality of the
water available from the subsurface intake (salinity twice that of seawater, excessive iron and
high suspended solids) would be untreatable. AdditionathyEurther, the alternative subsurface
intake systems were determined not to be the environmentally preferred alternative. Taking into
account economic, environmental and technological factors, the alternatives subsurface intakes
are not capable of being accomplished in a successful manner within a reasonable period of time;
and therefore, have been determined to be infeasible. The Coastal Commission draftfindings
agreeFindings approving the CDP’s coastal development permit concur with this conclusion:
“find that subsurface intakes appearto-beare an infeasible alternative.”

4.2.2-4.2.2 Construction of New Open Ocean Intake for the BesalinationRPlantCDP

Poseidon also evaluated whether the construction and operation of a new offshore intake to serve
the seawater supply needs of the desalination—prejectCDP would be a viable alternative to the
use of the existing intake at the Encina-Power-Generation-StationEPS and whether this approach

would result in reduced impacts-to-marinereseureesimpingement and entrainment.

Specifically, Poseidon studied whether an offshore intake would reduce the frequency of
dredging of Agua Hedionda Lagoon under the stand-alone desalinationfacHityCDP operation;
and whether athe construction of a new intake would reduce environmental impacts as-compared
to the use of the existing Encina—Power-StatiorEPS intake under the stand-alone desalination
facility operation. The analysis included the review of the environmental impact report (EIR) for
the Agua Hedionda Inlet Jetty Extension Project (Jetty EIR). This EIR identified an offshore
intake as an environmentally preferred alternative to the proposed extension of the inlet jetty.
Poseidon prepared two studies thatwhich demonstrate_that the construction of a new offshore
intake would not reduce the frequency of dredging of Agua Hedionda Lagoon and it is not the
environmentally preferred alternative.

The first study addresses whether an offshore intake would reduce the frequency of dredging of
Agua Hedionda Lagoon under the stand-alone desalination facility operation.® This study
concluded that the dredging frequency needed for normal operation of the stand -alone

1% See Coastal Commission Recommended Revised Findings Coastal Development Permit for Poseidon Carlsbad
Desalination Project, page 5062 of £68133; http://documents.coastal.ca.gov/reports/2008/38/\W=254a-38-2008.pdf
16 Comparative Analysis of Intake Flow Rate on Sand Influx Rates at Agua Hedionda Lagoon: Low-Flow vs. No-
Flow Alternatives, Jenkins and Waysal, September 28, 2007
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desalination facility would be approximately once every three years when adhering to present
dredging practices. Under the “no power plant and no desalination project” scenario, the
minimum dredging volume required to keep Agua Hedionda Lagoon open to the Pacific Ocean
would be about 15 percent less than for the stand-alone desalination facility. This 15 percent
reduction however, would not be sufficient to allow the dredge frequency to be extended beyond
once every three years due to schedule limitations that prohibit dredging during least tern nesting
season. Given the variability in the actual sand transport from year to year and the accuracy of
the modeling, there isn’tis_not any discernable difference between the estimated dredging
frequency and related environmental impacts associated with the operation of_a stand-alone
desalination facility versus the “no power plant, nor desalination project” scenario.

The second study addresses whether an offshore intake would result in fewer environmental
impacts than the use of the existing Encina—Power—StationEPS intake under the stand-alone
desalination facility operation.'” Here the authors evaluate the Jetty EIR and conclude that the
draft EIR did not adequately evaluate the environmental impacts associated with constructing an
offshore intake. The Jetty EIR did not assess the biological impacts of installing a large diameter
pipe 1000 feet offshore; which, depending on placement, would potentially destroy existing
rocky reef outcroppings occurring offshore. The Jetty EIR did not evaluate the down coast
effects of an intake structure on habitat, sand flow, or sedimentation.

Further, the Jetty EIR did not adequately evaluate entrainment and impingement effects. Based
on the environmental analysis of the area for potential location of a new offshore intake,
Poseidon is of the opinion that an offshore intake has the potential to affect a greater diversity of
adult and juvenile organisms as well as both phyto- and zooplankton species than isare currently
impacted by the existing intake at the EncinaPower-StatiorREPS. The estimated cost of the new
offshore intake shown in Figure 4-7 is approximately $150 million (see Attachment 12).

In conclusion, construction of a new open ocean water intake would not result in significant
reduction in dredging frequency, would cause permanent construction related impacts to the
marine environment and would shift entrainment impaets-to a more sensitive area of the marine
environment that would affect a greater diversity_of species. As compared to the environmental
impacts caused by the existing EPS intake, thea new offshore intake is not the environmentally
preferred alternative. Taking into account economic, environmental and technological factors,
the alternatives intake is not capable of being accomplished in a successful manner within a
reasonable period of time; and therefore, haves been determined to be infeasible. The Coastal
Commission draft findings agree with_this conclusion: “determined that alternative intakes that
might avoid or minimize environmental impacts are infeasible or would cause greater
environmental damage.”*®

17 |ssues Related to the Use of the Agua Hedionda Inlet Jetty Extension EIR to Recommend An Alternative Seawater
Intake for the Carlsbad Desalination Project, Graham, Le Page and Mayer, October 8, 2007

18 See Coastal Commission Recommended Revised Findings Coastal Development Permit for Poseidon Carlsbad
Desalination Project, page 6380 of £088133; http://documents.coastal.ca.gov/reports/2008/38/W=254a-38-2008.pdf
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Figure 4-7 — Open Ocean Intake System
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4343 ALTERNATIVE POWER PLANT INTAKE & SCREENING TECHNOLOGIES
A number of alternative intake and screening technologies were evaluated to determine whether
they offer a viable and cost-effective reduction of impingement and entrainment associated with
the desalination—plantCDP’s operations under the conditions of a complete shutdown of EPS
operations. As indicated previously, under these conditions, the EPS intake facilities
(combination of screens and pumps) will be operated to collect a total flow of 304 MGD which
is 38 percent of the installed EPS intake pump capacity.

Under the stand-alone desalination plant operations, the existing power plant intake facilities will
be operated at reduced flow and fewer pumps will be collecting water through the same existing
intake screening facilities. The velocity of the water flowing into the intake would be reduced to
0.5 fps or less. This alone will substantially reduce the impingement #mpacts-associated with the
elesahnanen—plam% operations-te—tee el e Cononl Copnpncolon e ppslodlin o T e

Technologies listed in Table 4-1 have been evaluated based upon feasibility for implementation
at the facility, including the following:

e Ability to achieve a significant reduction in impingement and entrainment (IM&E)
for all species, taking into account variations in abundance of all life stages;

e Feasibility of implementation at the facility;
e Cost of implementation (including installed costs and annual O&M costs);

e Impact upon facility operations.

4.3.1-4.3.1 Fish Screens and Fish Handling and Return System

This alternative would include the replacement of the existing traveling screens within the
tunnel system with new traveling screens that have features thatwhich could enhance fish
survival_and are designed with the latest fish removal features, including the Fletcher type
buckets on the screen baskets (Ristroph-type screens), dual pressure spray systems (low
pressure to remove fish, and high pressure to remove remaining debris), and separate sluicing
systems for discarding trash and returning the impinged fish back to the Aqua Hedionda
Lagoon (AHL) or the ocean.
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TABLE 4-1

POTENTIAL IMPINGEMENT/ENTRAINMENT REDUCTION TECHNOLOGIES

Technology Jrlque_eceteReduction Poter_1tia|
Impingement Entrainment

Modified traveling screens with fish return Yes No

Replacement of existing traveling screens with fine | Yes Yes

mesh screens

New fine mesh screening structure Yes Yes

Cylindrical wedge-wire screens — fine slot width Yes Yes

Fish barrier net Yes No

Aquatic filter barrier (e.g. Gunderboom) Yes Yes

Fine mesh dual flow screens Yes Yes

Modular inclined screens Yes No

Angled screen system — fine mesh Yes Yes

Behavior barriers (e.g. light, sound, bubble curtain) | Maybe No

The modified screening system could potentially improve impingement survival. This system
however will have a negative effect in terms of entrainment reduction, because the intake pumps
will need to collect more source water (3 MGD) to service the dual pressure spray system of the
new screens. In addition, a fish return system is required as part of this scenario to transport fish
washed from the screens alive back to the water body to a location where they would not be
subject to re-entrainment into the intake.

The capital cost associated with this impingement reduction alternative is estimated at: YS$5.7
million. The annual O&M costs for such system are estimated at $200,000 over the costs of
operation of the existing intake screening system.

Poseidon considers this alternative to be infeasible for the following reasons:

e The impingement impa

ape—Mghly—abenelam—m—the—aFea)—haveassomated W|th the CDP S ooeratlons has been
found by the Ceastal-Commission,-CEQA lead and-othersagency to be insignificant.

e Substantial construction costs for a limited benefit;
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The implementation of this alternative will result in increased entrainment because of the
significant volume of additional seawater needed to be collected to operate the screen.

Uncertain survival of the captured marine organisms.
4.3.2—-4.3.2 New Power Plant Intake and Fine Mesh Screening Structure

Fine mesh traveling screens have been tested and found to retain and collect fish larvae with
some success. Application of fine mesh traveling screen technology for the EPS would require
the construction of a complete new screen structure located at the south shore of the lagoon,
including both coarse and fine mesh traveling screen systems and fish collection and return
systems. This alternative would replace the existing trash rack structure with a much larger
screening structure. Major modifications to the existing tunnel system would be required.
Additionally, an appropriate and suitable location to return collected fish, shellfish, and their
eggs and larvae would have to be constructed.

The demolition of the existing intake structure; removal of the existing screens; construction of
a new intake structure; and installation of new coarse and fine mesh screens equipped with fish
collection and return systems; would require a total construction expenditure of $53.3 million.
Similar to the previous technology, the implementation of this alternative will also require
additional intake flow (4 MGD to 5 MGD) for the operation of the coarse and fine mesh screen
organism retrieval and return systems. The additional O&M costs associated with the operation
of this system are $300,000 per year.

Poseidon considers this alternative infeasible for the following reasons:

e The impingement and entrainment impacts-ofassociated with the prepesed-ProjectCDP
have been found by the CEQA lead and-ethersagency to be insignificant.

e Poseidon has committed to restore and enhance at least 37 acres of marine wetlands
habitat that significantly overcompensates for the limited impact of the Project-toCDPto
marine resources.

e Uncertain survival of the captured marine organisms.

e Substantial increase in ProjectCDP construction costs for a very limited benefit.

4.3.3-4.3.3 Cylindrical Wedge-Wire Screens — Fine Slot Width

Wedge-wire screens are passive intake systems, which operate on the principle of achieving
very low approach velocities at the screening media. Wedge-wire screens installed with small
slot openings reduce impingement and entrainment and isare an EPA -approved technology for
compliance with the US EPA 316(b) Phase 1 rule provided the following conditions exist:
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e The cooling water intake structure is located in a freshwater river or stream;

e The cooling water intake structure is situated such that sufficient ambient counter
currents exist to promote cleaning of the screen face;

e The through screen design intake velocity is 0.5 ft/s or less;

e The slot size is appropriate for the size of eggs, larvae, and juveniles of any fish and
shellfish to be protected at the site; and

e The entire water flow is directed through the technology.

Wedge-wire screens are designed to be placed in a water body where significant prevailing
ambient cross flow current velocities (> 1 ft/s) exist. This cross flow allows organisms that
would otherwise be impinged on the wedge-wire intake to be carried away with the flow. An
integral part of a typical wedge-wire screen system is an air burst back-flush system, which
directs a charge of compressed air to each screen unit to blow off debris and impinged organisms
back into the water body where they would be carried away from the screen unit by the ambient
cross flow currents.

The EPS, located on the tidal Agua Hedionda Lagoon, would not meet the first two EPA criteria
discussed above. First, the intake is not located on a freshwater river. Second, there is not
sufficient crosscurrent in the lagoon to sweep organisms and debris away from the screen units;
so debris and organisms back-flushed from the screens would immediately re-impinge on the
screens following the back-flush cycle. For these reasons, Poseidon considers this alternative
infeasible.

4.3.4 Fish Net Barrier

A fish net barrier, as it would be applied to the EPS intake system, is a mesh curtain installed in
the source water body in front of the exiting intake structure such that all flow to the intake
screens passes through the net, blocking entrance to the intake of all aquatic life forms large
enough to be blocked by the net mesh. The net barrier is sized large enough to have very low
approach and through net velocities to preclude impingement of juvenile fish with limited
swimming ability. The mesh size must be large enough to preclude excessive fouling during
operation, while at the same time small enough to keep the marine organisms out of the intake
system. These conditions typically limit the mesh size such that adult and a percentage of
juvenile fish can be blocked. The mesh is not fine enough to block most larvae and eggs. The
fish net barrier could potentially reduce impingement; however, it would not meet reduce the
entrainment of eggs and larvae.

The fish net barrier technology is still experimental, with very few successful installations.
Using a 20 gpm/ft® design loading rate, a net area of approximately 30,000 ft? would be required
for the EPS. Maintaining such a large net moored in the lagoon is not practical. In addition, the
fish barrier is a passive screening device, which is subject to fouling and has no means for self-
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cleaning. This technology would be rapidly clogged with kelp and other debris. The services of
a diving contractor would be required to remove the net for cleaning onshore and to replace the
fouled net with a clean net on each cleaning cycle. For these reasons, this technology is not
practically feasible for implementation at the EPS and further evaluation is not warranted.

4.3.5 Aquatic Filter Barrier

An aquatic filter barrier system, such as the Gunderboom Marine Life Exclusion System
(MLES)™ is a moored water permeable barrier with fine mesh openings that is designed to
prevent both impingement and entrainment of ichthyoplankton and juvenile aquatic life. An
integral part of the MLES is an air-burst back flush system similar in concept to the air burst
system used with wedge-wire screen systems to back flush impinged organisms and debris into
the water body to be carried away by ambient cross currents.

The MLES has much smaller mesh openings and would block fish eggs and larvae from being
entrained into the intake. These smaller organisms would be impinged permanently on the
barrier due to the lack of cross currents to carry them away. Consequently, this technology is not
feasible for implementation at the existing EPS intake and further evaluation is not warranted.

4.3.6 Fine Mesh Dual Flow Screens

A modified dual flow traveling water screen is similar to the through flow design, but this type
of screen would be turned 90 degrees to the direction of the flow so that its two faces would be
parallel to the incoming water flow. When equipped with fine mesh screening media, the
average 0.5 fps approach velocity to the screen face would have to be met by the dual flow
screen design. Water flow enters the dual flow screen through both the ascending and the
descending screen faces, and then flows out between the two faces. All of the fish handling
features of the Ristroph screen design would be incorporated in the dual flow screen design.

The dual flow screen configuration has been shown to produce low survival rates for fish larvae.
This is because of the longer impingement time endured by organisms impinged on the
descending face of the screen. This longer impingement time is suspected to result in higher
mortality rates than similar fine mesh screens with a flow through screen design.

The primary advantage of this screen configuration is the elimination of debris carryover into the
circulating water system. Also, because both ascending and descending screen faces are utilized,
there is greater screening area available for a given screen width than with the conventional
through-flow configuration.

However, the dual flow screen can create adverse flow conditions in the approach flow to the
circulating water pumps. The flow exiting the dual flow screens is turbulent with an exit velocity
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of greater than 3 fps. Modifications to the pump bays downstream of the screens, usually in the
form of baffles to break up and laterally distribute the concentrated flow prior to reaching the
circulating water pumps would be required.

The implementation of this technology to the EPS SAScooling water intake system would
require an entirely new intake screen structure similar to the fine mesh through flow intake
screen structure discussed previously. The dual flow fine mesh screen configuration offers no
advantages in terms reduction of impingement and entrainment mortality as compared to through
flow fine mesh traveling screens discussed above and in fact would probably not perform as well
as the through flow design. The design concept for the dual flow screen structure would be
similar to the through flow fine mesh screen structure with trash racks, coarse mesh traveling
screens and fine mesh traveling screens in each screen train. The implementation cost and
operation and maintenance costs for this facility would be of the same order of magnitude as for
the through flow screen structure. Dual flow screen technology does not offer a significant
performance or cost advantage as compared with through flow screen technology. Therefore,
the use of this technology for the EPS is not recommended.

4.3.7 Modular Inclined Screens

Modular Inclined Screen (MIS) is a fish protection technology for water intakes developed and
tested by the Electric Power Research Institute (EPRI). This technology was developed
specifically to bypass fish around turbines at hydro-electric stations. The MIS is a modular
design including an inclined section of wedge-wire screen mounted on a pivot shaft and enclosed
within a modular structure. The pivot shaft enables the screen to be tilted to back-flush debris
from the screen. The screen is enclosed within a self-contained module, designed to provide a
uniform velocity distribution along the length of the screen surface. Transition guide walls taper
in along the downstream third of the screen, which guide fish to a bypass flume. A full size
prototype module would be capable of screening up to 800 cfs (518 MGD) at an approach
velocity of 10 ft/sec.

The MIS design underwent hydraulic model studies and biological effectiveness testing at Alden
Research Laboratory to refine the hydraulic design and test its capability to divert fish alive.
Eleven species of freshwater fish were tested including Atlantic salmon smolt, coho salmon,
Chinook salmon, brown trout, rainbow trout, blueback herring, American shad and others. After
some refinements in the design were made during this testing, the results showed that most of
these species and sizes of fish can be safely diverted.

Following laboratory testing, the MIS design was field tested at the Green Island Hydroelectric
Project on the Hudson River in New York in the fall of 1995. In addition to the MIS, the
effectiveness of a strobe light system was also studied to determine its ability to divert blueback
herring from the river to the MIS. Results for rainbow trout, golden shiner and blueback herring,
which were released directly into the MIS module were similar to the laboratory test results in
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terms of fish survivability. The limited amount of naturally entrained blueback herring did not
allow reliable evaluation of test results.

The MIS technology, as tested, does not address entrainment of eggs and larvae. Also, this
technology has never been tested for, or installed in, a power station with a seawater intake
system. Further research would be required to evaluate the efficacy of this technology for
application to a seawater intake system. MIS is not a suitable and proven technology, at this
time, for retrofit to the EPS intake system. Therefore, this technology is not found viable the
desalination plant intake impact.

4.3.8 Angled Screen System — Fine Mesh

Angled screens are a special application of through-flow screens where the screen faces are
arranged at an angle of approximately 25 degrees to the incoming flow. The conventional
through-flow screen arrangement would place the screen faces normal or 90 degrees to the
incoming flow. The objective of the angled-screen arrangement is to divert fish to a fish bypass
system without impinging them on the screens. Most fish would not be lifted out of the water
but would be diverted back to the receiving water by screw-type centrifugal or jet pumps.

Using fine screen mesh on the traveling screens minimizes entrainment, but increases potential
for impingement of organisms that would have otherwise passed through the power plant
condenser tubes. Application of this technology would require construction of new angled screen
structure at the south shore of the lagoon similar to the new fine mesh screen intake structure
discussed previously. The angled screen facility would not provide a significant performance
advantage in terms of reducing impingement and entrainment as compared to the fine mesh
screen structure, and would be at least as large and a significantly more complex structure. This
facility would be potentially more costly to implement and maintain than the fine mesh screen
facility. Therefore, further evaluation of this technology for the EPS is not warranted.

4.3.9 Behavior Barriers

A behavioral barrier relies on avoidance or attraction responses of the target aquatic organisms to
a specific stimulus to reduce the potential of entrainment or impingement. Most of the stimuli
tested to date are intended to repulse the organism from the vicinity of the intake structure.

Nearly all the behavioral barrier technologies are considered to be experimental or limited in
effectiveness to a single target species. There are a large number of behavioral barriers that have
been evaluated at other sites, and representative examples these are discussed separately below.
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4.3.10 Offshore Intake Velocity Cap

This is a behavioral technology associated with a submerged offshore intake structure(s). The
velocity cap redirects the area of water withdrawal for an offshore intake located at the bottom of
the water body. The cap limits the vertical extent of the offshore intake area of withdrawal and
avoids water withdrawals from the typically more productive aquatic habitat closer to the surface
of the water body.

This technology operates by redirecting the water withdrawal laterally from the intake (rather
than vertically from an intake on the bottom), and as a result, the water entering the intake is
accelerated laterally and is more likely to provide horizontal velocity cues to fish and allow fish
to respond and move away from the intake. Potentially susceptible juvenile and adult fish that are
able to identify these changes in water velocity as a result of their lateral line sensory system are
able to respond and actively avoid the highest velocity areas near the mouth of the intake
structure.

This technology potentially reduces impingement of fish by stimulating a behavioral response.
The technology does not necessarily reduce entrainment, except when the redirected withdrawal
takes water from closer to the bottom of the water body and where that location has lower
plankton abundance.

Application of this technology to the EPS, to be fully effective, would require development of an
entirely new intake system with a submerged intake structure and connecting intake conduit
system installed out into the Pacific Ocean. For the reasons previously discussed, this is not a
practically feasible consideration for the EPS. Therefore, further evaluation of this technology is
not warranted.

4.3.11 Air Bubble Curtain

Air bubble curtains have been tested alone and in combination with strobe lights to elicit and
avoidance response in fish that might otherwise be drawn into the cooling water intake.
Generally, results of testing the bubble curtain have been poor based on testing completed by
EPRI. Therefore, further evaluation of this technology is not warranted.

4.3.12 Strobe Lights

There has been a great deal of research with this stimulus over the last 15 years to guide fish
away from intake structures. Fhe-Electric-PowerResearch-tnstituteEPRI has co-funded a series
of research projects and reviewed the results of research in this field as well. In both laboratory
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studies and field applications, strobe lights were shown to effectively move selected species of
fish away from the flashing lights. Most of the studies conducted to date have been with riverine
fish species and for projects associated with hydroelectric generating facilities. One early study
was conducted at the Roseton Generating Facility on the Hudson River in New York, another
study was conducted on Lake Cayuga in New York, and others for migratory stages of Atlantic
and Pacific salmon. Few species similar to those occurring in the Agua Hedionda Lagoon have
been tested for avoidance response either in the lab or in actual field studies.

Laboratory testing was done for an application of strobe lights for the San Onofre Nuclear
Generating Facility. Testing was conducted for white croaker, Pacific sardine and northern
anchovy. The testing demonstrated no conclusive results and the-Califernia Coastal Commission
found this device not useful at this station. Therefore, further evaluation of this technology is not
warranted.

4.3.13 Other Lighting

Incandescent and mercury vapor lights have also been tested as a behavioral stimulus to direct
fish away from an intake structure. Mercury lights have generally been tested as a means of
drawing fish to a safe bypass of the intake structure as generally the light has an attractive effect
on fish. Tests have not demonstrated a uniform and clearly repeatable pattern of attraction for all
fish species. The mercury lights have been somewhat effective in attracting European eel,
Atlantic salmon, and Pacific salmon. But results with other species including American shad,
blue back herring and alewife had more variable results. One test with different life stages of
Coho salmon shows both attraction and repulsion from the mercury light for the different life
stages of the coho. Testing with incandescent, sodium vapor and fluorescent lamps was more
limited but also had variable and species specific results.

Other lighting systems, as with most all the behavioral barrier alternatives, have not been tested
with the species of fish common in Agua Hedionda Lagoon. As a result there is no basis to
recommend these lights systems as an enhancement to reduce impingement or entrainment at the
EPS.

4.3.14 Sound

Sound has also been extensively tested in the last 15 years as a method to alter fish impingement
rates at water intake structures. Three basic groups of sound systems including percussion
devices (hammer, or poppers), transducers with a wide range of frequency output, and low
frequency or infrasound generators, have all been tested on a variety of fish species.

Of all the recently studied behavioral devices the sound technology has demonstrated some
success with at least one group of fish species. Clupeids, such as alewife, demonstrate a clear
repulsion to a specific range of high frequency sound. A device has been installed in the
Fitzpatrick Nuclear Generating station on Lake Ontario in New York-State, which has been
effective in reducing impingement of landlocked alewives. The results were repeated with
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alewife at a coastal site in New Jersey. Similar results with a high frequency generator also
reported a strong avoidance response for another clupeid species, the blue back herring, in a
reservoir in South Carolina.

Testing of this high frequency device on many other species including weakfish, spot, Atlantic
croaker, bay anchovy, American shad, blue back herring, alewife, white perch, and striped bass
demonstrated a similar and strong avoidance response by American shad and blue back herring.
Alewife and sockeye salmon have also been reported to be repelled by a hammer percussion
device at another facility. But testing of this same device at other facilities with alewife did not
yield similar results.

Although high frequency sound has potential for eliciting an avoidance response by the Alosid
family of fish species, there is no data to demonstrate a clear avoidance response for the species
of fish common to the Agua Hedionda Lagoon. Therefore there is no basis to use sound as a
viable method to reduce impingement of fish at the EPS.

4.3.15 Installation of VVariable Frequency Drives on Existing Power Plant Intake Pumps

Under this alternative, variablefrequeney—drivesVEDs would be installed on the EPS intake
cooling water pumps to minimize the volume of water collected for the desalination plant
operations. As indicated previously, the total volume of seawater that is required for the normal
operation of the desalination plant is 304 MGD. Of this flow, 104 MGD will be collected for
production of fresh water, while the remaining 200 MGD of seawater will be used to dilute the
concentrated seawater from the desalination plant.

As indicated in Table 2-1, the EPS has ten cooling water pumps of total capacity of 794.9 MGD.
Currently, all of these pumps are equipped with constant speed motors. Each of the five existing
power generation units is coupled with two cooling pumps per unit and both pumps are operated
when a given power generator is in service. Because the individual power generation units are
designed to operate efficiently only at a steady-state near constant rate of electricity production
and therefore, near constant thermal discharge load, reducing cooling flow by VFDs in order to
diminish entrainment would result in an increased temperature of the thermal discharge which in
turn would have a detrimental effect on the marine organisms in the discharge area. The
installation of VFDs is also limited by physical site constraints. The VFD units would need to be
located near the pump motors in the existing concrete pump pit, which would need to be
enlarged in order to accommodate this equipment. The cost associated with such mayjor
structural modifications along with the cost of the VFDs would exceed $8.5 million. Taking into
consideration the limited useful life of the existing power plant, such large expenditures at this
time are not prudent.

Under stand-alone operational conditions of the desalination plant, the power plant intake pumps

would be operated as described in the preecvious-section{Seetion_Chapter (Chapter 3 — Design).

The cooling water pump operations will be decoupled from the condenser operations, which
would substantially reduce the seawater velocity through screens. Under these conditions, the
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intake flow of the desalination plant (and associated entrainment) would be controlled by the
VFD system of the desalination plant intake pump station. Installing an additional VEDF system
on the power plant intake pumps would have a negligible benefit.

In summary, installation of variable-frequeney-drivesVEDS on existing power plant intake pumps
would provide limited benefits to marine life while significantly interfering with ongoing power
plant operations. Taking into account economic, environmental and technological factors, this
alternative has been determined to be infeasible.

4.3.16 Summary Evaluation of Power Plant Intake and Screening Alternatives

Implementation of the alternatives associated with the modification of the existing power plant
intake and screening facilities were found to be infeasible because they would interfere with, or
interrupt, power plant-seheduled operations. Such significant modifications of the existing
intake, and prolonged periods of power plant downtime are difficult to justify given the limited
environmental benefit.  The extended disruption to power plant operations and significant
expenditures associated with such modifications would not yield commensurate benefits for the
following key reasons:

Ibs/day-of fish). *°—Fherefore-complex and costly intake modifications to reduce this already
minimal impingement-impact are not prudent. In addition, operational modifications of the
existing EPS intake system under stand-alone CDP operation would reduce the fine screen-
flow through velocity to further minimize impingement.

2. Entrainment. The entrainment impact-of-theassociated with stand-alone CDP operation is
mainly driven by the volume of intake flow needed to produce fresh drinking water. In
contrast with power plant operations, where water is not essential to produce electricity, in
seawater desalination, seawater has to be collected and used to produce fresh water.
Therefore, CDP entrainment effects cannot be avoided completely or minimized drastically
by modifying the existing power plant intake facilities. Quite the opposite, many of the
impingement reduction scenarios (see Sections 4.3.1, 2 &3 and 4.3.6;74.3. 6, 7&8) could
increase the total flow needed for stand-alone desalination plant operations, thereby trading
negligible impingement reduction benefits for incremental increase in entrainment.

Taking into account these economic, environmental and technological factors, the power plant
intake screening alternatives are not capable of being accomplished in a successful manner
within a reasonable period of time;, and therefore—have been determined to be infeasible. Fhe




When the EPS permanently ceases the use of the once-through cooling water system, additional
entrainment and impingement technologies may become feasible. While no timeline has been
established as to when this might occur, SLC staff is recommending that in ten years Poseidon
would be required to evaluate and implement those additional technologies it determines are
appropriate in light of an environmental review it would undertake at that time:**2 The draft
StateLands—CommisstonSLC lease would require, ten years after the lease is issued, that the
CDP be subject to further environmental review to ensure its operations at that time are using
technologies that may reduce any impacts.

4-4-4.4 DESALINATION TECHNOLOGIES FOR IMPROVED SURVIVAL OF
MARINE LIFE

Seawater desalination treatment processes and technologies differ significantly from theose used
in once-trough cooling power generation. In power plant installations, all of the entrained
organisms pass through a complex system of power generation equipment and piping, and are
exposed to thermal stress caused by high-temperature heat exchangers before they exit the power
plant with the discharge. Therefore, typically a 100 percent mortality of marine organisms is
assumed during the once-through cooling power generation process. State-of-the art reverse
osmosis seawater desalination plants, such as the CDP, differ by-thefelowing-key

features:because seawater is not heated in order to produce drinking water, which
eliminates the thermal stress of marine organisms entrained in the source water flow.

In the Agrll 2008 version of the Plan grewouslx submltted to th
Regional Board, Poseidon proposed the installation of micro screens ahead of seawater

pretreatment facilities and the use of a low pressure membrane pretreatment system to
increase the potential to capture marine organisms and to successfully return them to the ocean.

%319 state Lands Commission Oectober24,2007recommendedAugust 22, 2008 Amendment of Lease PRC 8727.1.
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Fresidoshne oo o deecsnd Do oo nt to that pr |, Poseidon, with th

istan fth tal Commission and th mmission’ ientific Advisory Panel

discovered that these technology measures would not be effective in returning viable
rganisms to th n, and would not result in any minimization or r tion of

entrainment. Therefore, Poseidon considers these technological features ineffective and
thus th re no longer incorporated into the Plan. A mor tail xplanation of thi

modification is included in Attachment 10.

The incorporation of the following technology feature, in addition to providing up to 55.4
r f estuarine wetland restoration under th nditions an rforman tandar

prescribed by the MLMP, will fully minimize the entrainment of marine organisms.

441441 Installation of Variable Frequency Drives on Desalination Plant Intake Pumps

The desalination plant intake pump station will be equipped with variable-fregueney-drivea VED
system to closely control the volume of the collected seawater. As water demand decreases

during certain periods of the day and the year, the variable—frequency—driveVED system will
automatically reduce the intake pump motor speed thereby decreasing intake pump flow to the

minimum level needed for water production.

As in any other water treatment plant, the desalination plant production would vary diurnally and
seasonally in response to water demand fluctuations. If variable-frequeney-drivea VED system
is not available, the CDP intake pumps would collect a constant flow corresponding to the
highest flow requirements of the CDP. The installation of a VFD system at the intake pump
station would reduce the total intake flow of the desalination plant compared to constant speed-
design, which in turns would result in proportional decrease in entrainment associated with
desalination plant operations. I {
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45  SUMMARY OF THE FEASIBILITY ASSESSMENT OF TECHNOLOGY

FEATURES TO MINIMIZE tMPACTFSFO-MARINELHFEIMPINGEMENT AND
ENTRAINMENT

wereAs shown in Table 4-2,
nstallatlon of VFDs on the CDP mtake QquS was found to be a feasible for-the-site-specific

conditions-of-the propoesed-Project—Fhe-technology features-are-ineluded-in-the-CDBPRfeature to
minimize impacts-to-marine-tife-are-summarizedinTable-4-2.impingement and entrainment.

TABLE 4-2

DESIGN FEATURES TO MINIMIZE HMPACTHSFO-MARINE
HEEIMPINGEMENT AND ENTRAINMENT

Category Feature Result

1—Technology Installation of VFDs on CDP Reduce the total intake flow for the
intake pumps desalination facility to no more than
that needed at any given time, thereby
minimizing the entrainment of marine
organisms.
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State Lands Commission ensures-that the CDP-operations-at

: | " . . hologi
epvirenmental-effects-of the-SLC-determines-may-reduce-any
cocili . . te in li :
A EOE e e e e R

In addition, taking into account economic, environmental and technological factors previously
discussed, the following intake technology alternatives intake—are not capable of being
accomplished in a successful manner within a reasonable period of time; and therefore, have
been determined to be infeasible-;

¢ Installation of subsurface intakes (beach wells, slant wells, infiltration galleries, etc.) is
infeasible for the site-specific conditions of the Carlsbad-projectCDP because of the
limited production capacity, poor water quality of the coastal aquifer, extensive
environmental damage associated with the implementation of such intakes and excess
cost.

e Construction of new open ocean intake in the vicinity of the project site was found
more environmentally damaging than the use of the existing intake located in Agua
Hedionda Lagoon. This alternative is also cost- prohibitive.

e Major physical or structural modifications to the existing power plant intake
facilities were found to be infeasible because of the very limited potential of
impingement and entrainment benefits they could offer as well as practical constraints
with their implementation while the power plant is in operation.

e Installation of variable frequency drives on existing power plant intake pumps
would provide limited benefits to marine life while significantly interfering with
ongoing power plant operations. Taking into account economic, environmental and
technological factors, this alternative has been determined to be infeasible.
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CHAPTER 5

QUANTIFICATION OF UNAVOIDABLEHMPACTSTFOINTAKE AND MORTALITY
OF MARINE RESOURCESLIFE

INTRODUCTION

This Chapter prev
m&H—H@—Hf@—Th—I%—Gh&p&EFB—bF@k@FFdGWMH%GguantIerS the estlmated |ntake and mortallt¥ of

marine life, i.e., impingement and entrainment, associated with the CDP’s stand-alone
operations. It includes four sections:

e The first section describes eenservativePoseidon’s approach to the quantification of the

Project-related-impacts-to-marine-Hfe—entrainment and impingement associated with
the Project in stand-alone mode.

e The second section prevides—an—assessment—ofquantifies the impingement impact

efassociated with the desalination facility’s stand-alone operations.

e The third section prevides—an—assessment—ofguantifies the entrainment #mpact

ofassociated with the desalination facility’s stand-alone operations.

e The fourth section previdesa-summary-efsummaries the assessment of impingement and
entrainment #mpaets-associated with the desalination facility’s stand-alone operations.

51 —CONSERVATNVEAPPROACH
5.1 ESTIMATES OF PROJECTED IMPINGEMENT AND ENTRAINMENT ARE

CALCULATED FOR STAND-ALONE OPERATIONS

As previoushy—deseribed.explained in Chapter 2, the CDP is—desighed-tewill use the EPS’s
eX|st|ng mtake and dlscharge faC|I|t|es49f—th<,LEnema—Pewe|LGeneFaﬂenétaHen—€E%}—When

needs will largely be met by usmg the cooling water effluent discharged bg the EPS tha
would otherwise be discharged directly into the Pacific Ocean as the CDP’s source water.
To the extent that the flow through the EPS meets or exceeds the needs of the CDP, the

CDP’s operations will not trigger the need for additional technology or mitigation

measures to minimize the intake and mortality of marine life”".

rder No. R9-2006- NPDES No. CA0109223, Attachment F — F heet, VII. B. 4.b. Intaki



the event th EP were t rtin however, th DPW|IIn in ndentl
rate the EPS’ water intak tfall for th nefit of it I|nt|n rations.
Under this stand- alone mode of operatlon the +m|e+ngemeneanéCDP s estlmated entralnment

th impingement is expected t Iwr tor intkvliti nd th
elimination of heat treatment practices.

The CDP is plann rate in conjunction with the EP ing the EP ling water dischar
i 0 e Wale e e .. i i i e POWe a “- i a

h EP intake, A Hedionda L n and th her I|f rni Blh fir

recreational an mmercial value woul nsti | hnl ranIh nism
ntrain he EPS. As a result, the incremental entrainment eff f th DP ration in
njunction with the EPS would not trigger the n for itional technol r mitigation
ine lif
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5.2 ESTIMATED IMPINGEMENT ASSOCIATED WITH STAND-ALONE
OPERATIONS

The impingement assessment provided herein is based on thean analysis of_the most recent

biological data eoHected-atavailable for the EPCS intake facHities—during-theperiodJune—1;
2004-to-May-31,-2005structure (Attachment 23). Thiese data waswere collected and analyzed

by Tenera Environmental in accordance with a sampling plan and methodology approved by the
San Diego Regional Water Quality Control Board (sSee Attachment 34).

5.2.1 The EPS’S Impingement

a
EPS s impingement was calculated by collecting 52 b|olog|cal sam%Ies collected over a 52-

week period and noting the EPS’s flow volume for each sample da¥.

The abundance and biomass of fishes, sharks, rays and invertebrates impinged on the EPS
traveling screens were documented in an extensive study as part of the 316(b) Cooling Water
Intake assessment submitted to the San Diego Regional Water Quality Control Board by Cabrillo
Power, LLC in earhy-20087°). January 2008.”* All impingement sampling data collected during
this study are provided in Attachment 23 of the Minimization Plan. This attachment contains
data collected for all individual sampllng events, mcludlng the dates and tlmes of the sampling

‘CLEAN WATER ACT SECTION 31 IMPINGEMENT MORTALITY AND ENTRAINMENT CHARACTERIZATION

TUDY—Eff n the Biological R r f A Hedionda L n and the Nearshor n



Table 5-1
invertebrat

represents the total
nd sharks an

rays) that wer

number and weight of organisms
impin

the EPS’

i.,e.. bon
normal

fishes

ration

during the 52-week sampling period of 2004/2005. The last row reveals that, on average,

the EPS’s

rations r

rays) biomass.

It

in th

impingement of 7.2 k r

PDON
ations at EPS
Daily Fishes (Bony Fishes &
Volume Sharks + Rays) Invertebrates

(MGD) | Number | Weight(g) | Number | Weight (g)
6/24/2004 632 287 4,355.6 z 66.1
6/30/2004 620 419 4,666.3 6 106.4
1/7/2004 671 209 3.,590.1 6 54.0
1/14/2004 856 842 12,3774 4 272.1
7/21/2004 817 263 1,264.0 8 21.1
1/28/2004 751 255 6,479.3 2 32.5
8/4/2004 676 70 3,951.0 2 14
8/11/2004 857 679 11 A A 45.1
8/18/2004 857 86 3,999.7 3 24.9
8/25/2004 626 100 3,809.5 5 26.4
9/1/2004 735 34 1,489.8 2 4.7

9/8/2004 857 250 4,010.0 1 2.
9/15/2004 171 96 1,348.4 8 62.6
9/22/2004 793 167 2,092.4 6 50.1
9/29/2004 840 122 15814 15 115.9
10/6/2004 823 218 2,908.8 28 116.5
10/13/2004 550 17 323.6 21 118.8
10/20/2004 419 258 2,942.3 16 0.2
10/27/2004 477 206 4,724.5 1A 254.0
11/3/2004 477 99 488.5 12 100.1
11/10/2004 550 21 129.0 29 196.6
11/17/2004 544 61 965.6 12 117.9
11/22/2004 550 43 1,350.5 & 156.2
12/1/2004 813 1,947 9,782.8 21 142.5
12/8/2004 84 324 2,899.0 22 335.0
12/15/2004 710 207 2,570.5 20 161.3
12/20/2004 710 66 678.9 20 197.7
12/29/2004 710 1,146 10.427.0 45 189.8
1/5/2005 566 528 1,280.2 40 385.6
1/12/2005 560 5,001 | 109,526.0 95 2,583.5
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durma normal ooeratlons at EPS from iunﬂDDAjMDQ_ZDQS on the samole gg¥§

@Muémg Sharks + Rays) Invertebrates
(MGD) Number | Weight (g) | Number | Weight (g)
1/19/2005 599 600 6,914.1 49 4440
1/26/2005 632 306 8,330.4 39 414.0
2/2/2005 560 246 3.196.5 26 678.4
2/9/2005 632 221 5,696.6 19 1335
2/16/2005 497 23 1,186.0 714 2.153.6
2/23/2005 307 1,274 29,531.0 42 4,199.8
3/2/2005 497 48 3,638.2 20 424.6
3/9/2005 497 132 6.586.5 74 629.9
3/16/2005 497 30 887.6 16 62.0
3/23/2005 673 282 1,722.8 65 295.8
3/30/2005 674 240 9,163.4 37 162.5
4/6/2005 673 109 7,150.5 49 343.0
4/13/2005 673 220 11,137.4 184 631.4
4/20/2005 745 96 2,7345 23 288.1
4/27/2005 745 102 3,891.5 8 24.4
5/4/2005 706 280 4,241.8 7 28.6
5/11/2005 576 200 6,343.4 11 328.4
5/18/2005 706 312 7,347.4 20 96.6
5/25/2005 632 195 4,444 6 20 107.0
6/1/2005 700 228 59254 19 52.9
6/8/2005 778 234 4,626.6 &) 13.0
6/15/2005 563 37 1,.912.7 8 24.5
EPS Totals (52 days) 34,167 19,442 372,520 1,987 17,554
EPS Daily Averages 657 374 7.163.8 38 337.6
5.2.2 The CDP’s Projected Impingement
Th stand-alone im f
approaches, which are explained and described in Attachments 5 and 9.”° Using the 2004-
2 EP ta set, the vari approach r ran f project timat
impingement associated with stand-alone operations from 1.57 kag/day to 7.16 kg/day, with
the lower end of the range reflecting more likely val nder the conditions most relevant

for project planning purposes and those expected to prevail the vast majority of the time.

23Att hment 9 incorporates the hydrological anal f Drs. Chang an nkins into the vari timation
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Table 5-2 shows the ranges of stand-alone impingement estimates that are associated with

the vari timation roach nding on the pr ility value assigned to th
outliers.”*
TABLE 5-2
Impingement Estimation Ranges for Vari Approach n lier Pr ili
Values
. . Qutlier Probability Value
Estimation Approaches
Estimation Approach % 100%
Regression (1-A) 1.57 ka/day 1.57 kg/day
Rearession (1-B) 1.57 ka/day 4.18 ka/day
Equivalence (2) 4,67 kg/day 7.16 kg/day
Proportional (3-A) 2.11 kg/day 3.74 kg/day
Proportional (3-B) 2.11 kg/day 4.70 ka/day

Table 5-3 shows CDP’s estimated stand-alone impingement based on Proportional
Approach 3-B, not discounting for probability of the outliers. The third-to-last row reflects
the prorated calculation for the 50 flow-related events (discounted for the CDP's reduced
flow of 304 MGD); the second-to-last row reflects the non-prorated average of the two non-
flow-related sampling events. The last column provides the resulting calculation of the
approach. It indicates that the weighted flow-proportioned approach estimates that CDP’s
operations would have resulted in the impingement of 4.70 kg per day of fish (fish, sharks
and rays) biomass.

TABLE 5-3

lrl e . l . .
Based on EPS’s 2004/2005 sampling data and a projected flow of 304 MGD

Invertebrates Bony Fishes & Sharks + Rays
Number Weight (g) Number Weight (g)
CDP's - Lonce E-,ﬁsh
Daily QQm:g Inv C ntrati | =5
Volume | Qn(# 1%& I in |Esh& + | Lation | Weight
(gp) | lnvert | m | oo | gane | Shak | o | (Grams/ | in Grams
s/ |pin %mg) s+ iﬁ MG)
MG) | ge Rays / nge
g Mc) | 4
1/12/2005 m{g <EIOW 1 01360 | 95| 4.6097 | 25835 | 8.9232 | 5001 | 1954258 | 100.526.0
212312005 Events | 0111 | 42 |13.6926 | 4.199.8 | 4.1536 | 1274 | 96.2800 | 29.531.0
6/24/2004 304 |00111| 3| 01045| 31.8|04538| 138| 6.8869| 20936
6/30/2004 304 | 00097| 3] 01716| 52206758 | 205| 75267 | 22881

24 See Attachment 9 at 6.




Invertehrates Bony Fishes & Sharks + Rays
Number |  Weight(g) Number Weight (g)
g
# Conce | o
lnvert | Im a ams | Sak | Ry | Glams/ | inGrams
L || e | snn | B8 | S
MG) | ge Rays/ | M08
d wG) | ™

7/7/2004 0.0089 3| 0.0805 245 | 0.3114 95 5.3492 1,626.2
7/14/2004 0.0047 1] 0.3180 96.7 1 0.9840 | 299 | 14.4655 4,397.5
7/21/2004 0.0037 1| 0.0258 2.8 | 0.3218 98 8.8884 2,702.1
7/28/2004 0.0027 1] 0.0433 13.2 | 0.3398 | 103 8.6330 2.624.4
8/4/2004 0.0030 1| 0.0110 3.3 ] 0.1036 31 5.8477 1.777.7
8/11/2004 0.0082 2| 0.0526 16.0 | 0.7922 | 241 | 13.8827 4,220.3
8/18/2004 0.0035 1| 0.0291 8.8 | 0.1003 31 4.6666 1,418.7
8/25/2004 0.0080 2| 0.0421 12.8 | 0.1596 49 6.0811 1.848.7
9/1/2004 0.0027 1| 0.0064 1.9 | 0.0462 14 2.0258 615.8
9/8/2004 0.0012 0] 0.0029 0.9 | 0.2917 89 4.6786 1,422.3
9/15/2004 0.0104 3| 0.0812 24.7 | 0.1245 38 1.7485 531.5
9/22/2004 0.0076 2| 0.0632 19.2 | 0.2106 64 2.6386 802.1
9/29/2004 0.0179 5| 01379 41.9 | 0.1452 44 1.8820 572.1
10/6/2004 0.0340 | 10| 0.1416 43.1 | 0.2650 81 3.5364 1,075.1
10/13/2004 0.0382 | 12| 0.2159 65.6 | 0.0309 9 0.5880 178.7
10/20/2004 0.0382 | 12| 0.1676 50.9 | 0.6158 | 187 7.0227 2,134.9
10/27/2004 0.0776 | 24 | 0.5326 1619 | 04319 | 131 9.9061 3,011.5
11/3/2004 0.0252 8| 0.2099 63.8 | 0.2076 63 1.0243 311.4
11/10/2004 0.0527 | 16| 0.3572 | 108.6 | 0.0382 12 0.2344 713
11/17/2004 0.0221 Z| 0.2167 65.9 | 0.1121 34 1.7746 539.5
11/22/2004 0.0672 | 20| 0.2838 86.3 | 0.0781 24 2.4538 746.0
12/1/2004 0.0258 8| 01752 53323936 | 728 | 12.0269 3.656.2
12/8/2004 0.0281 9| 04275| 130.0)0.4135| 126 3.6994 1,124.6
12/15/2004 0.0282 9| 02271 69.0 | 0.2915 89 3.6194 1,100.3
12/20/2004 0.0282 9| 0.2784 84.6 | 0.0929 28 0.9559 290.6
12/29/2004 0.0634 | 19| 0.2672 81.2 | 16136 | 491 | 146816 4,463.2
1/5/2005 0.0706 | 21| 0.6810 | 207.0|0.9325| 283 | 12.85/78 3.908.8
1/19/2005 0.0818 | 25| 0.7408 | 225.2 | 1.0011 | 304 | 11.5364 3.507.1
1/26/2005 0.0617 | 19| 0.6546 199.0 | 04838 | 147 | 13.1717 4,004.2
2/2/2005 0.0464 | 14| 1.2105 368.0 | 0.4389 | 133 5.7035 1,733.9
2/9/2005 0.0300 9| 02111 64.2 | 0.3589 | 109 9.0072 2,738.2
2/16/2005 1.4372 | 437 | 4.3349 | 1317.8 | 0.0463 14 2.3873 125.7
3/2/2005 0.0403 | 12 | 0.8547 | 259.8 | 0.0966 29 £.3233 2,226.3
3/9/2005 0.1490 | 45| 1.2679 385.4 | 0.2657 81| 13.2579 4,030.4
3/16/2005 0.0322 | 10| 0.1248 37.9 | 0.0604 18 1.7866 543.1
3/23/2005 0.0966 | 29 | 0.4397 133.7 104192 | 127 | 11.4791 3,489.7
3/30/2005 0.0549 | 17| 0.2410 £33 103560 | 108 | 13.5914 4,131.8
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Invertebrates Bony Fishes & Sharks + Rays
Number Weight (g) Number Weiaht (g)
CDP's : Lonce E-,Esh
Flow | nuaii |ert | 0288 | o |ong | | Concent|
Volume | on(# | s o in |Esh& | | ration | Weight
(MGD) | lovert | Im | oo | Grams | Shak | gy | (Grams/ | inGrams
siojpn ) Srye | T | 8 | mpi MG)
MG) | ge Rays / nge
d MG) d
4/6/2005 304 0.0728 | 22| 05098 | 155.0 | 0.1620 | 49| 106285 | 3.231.1
4/13/2005 304 02735 | 83| 09385 | 285.3|0.3270| 99| 16.5546 | 5.032.6
4/20/2005 304 0.0309 | 9| 0.3868 | 117.6/0.1289| 39| 3.6716| 1.116.2
4/27/2005 304 0.0107 | 3| 0.0328 100[0.1370| 42| 52251 | 1,588.4
5/4/2005 304 0.0099 | 3| 0.0405 12303967 | 121 | 6.0092 | 1.826.8
5/11/2005 304 00191 | 6| 05699 | 173.2|0.3470| 106 | 11.0073 | 3,346.2
5/18/2005 304 0.0283| 9| 0.1368 416 | 0.4420 | 134 | 104087 | 3.164.3
5/25/2005 304 0.0316 | 10| 0.1692 51.4[03083| 94| 7.0276| 2,136.4
6/1/2005 304 0.0271 | 8| 0.0756 23.0[0.3258 | 99| 8.4662 | 2573.7
6/8/2005 304 00064 | 2| 0.0167 51/03010| 91| 59504| 1.808.9
6/15/2005 304 0.0142 | 4| 0.0435 132 | 0.0657 | 20| 3.3954| 1,032.2
Prorated Value for (50)
Flow-Related E 0.0651 | 20 | 0.3670 | 111.6 |0.3809 | 116 | 6.9434 | 2,110.8
Average of (2) Non-Flow-

Related E 0.0740 | 69 | 9.1512 | 3391.7 | 6.5384 | 3138 | 145.8529 | 69,528.5
Weighted Average 0.0655 | 22 | 0.7049 | 237.7 | 0.6177 | 232 | 12.2861 | 4.703.8

As explained in Attachment 9, Proportional Approach 3-B is predicated on the very
conservative assumption that the average of the impingement values recorded on the two

outlier days (January 12 and February 23, 2005) will recur every vear for 14 days per vear
(i.e., outlier probability value = 100%). Therefore, the impingement estimates that fall

below this value are more reflective of conditions expected to prevail over the project
lifetime. As shown in Attachment 9 and Table 5-2, however, the various estimation

approaches should be adjusted to discount the outliers by their probability. For example, a
reasonable value for project planning purposes is 2.11 kg/day, shown in the middle column
of the last row in Table 5-2 and the last column of the third-to-last row in Table 5-3. This
value represents the impingement for the 50 sampling events adjusted to account for the
CDP’s reduced flow volume and not including the storm-related outliers. If, consistent
with the recurrence probability of these events, it is assumed that the average of outlier
impingement values will recur for fourteen days only every 20 vears (i.e., 5% probabilit

the outlier events add very little to the 2.11 ka/day impingement estimate that can be

expected from more typical events, resulting in an adjusted value of 2.24 kg/day — a value
at the low end of the range of impingement estimates.




5.2.3 Percent of CDP’s Flow Needs Met That Would Have Been Met By EPS Discharge in
2 H DP Been rating in 2 B n2 EPS Flow Data (Without

Corresponding Biological Data)

Figure 5-1 provi mparison of the 2 EP ling water discharge to the flow

needed to support CDP operations. This figure indicates that EPS’s average monthly and
nnual flow: ntinue to ex the CDP’s projected requirement of 304 MGD of seawater

in 2008.

L Adhesaessaiinis eRsm £o42 42200 . LEE08 G007
2 Cymatogasteraggregata  shinersurfperch 2827 28:374- - 18:361 196:568
3 Anchoa-cempressa ceepbody-anchovy 2079 116086 2 21 23.356 254266
4 Seriphuspelitus queenfish 1304 7499 2 17 929 21390
5 Xenistius-californiensis salema 1,061 2:396- - 1577 6,154
6  Anchoa-delicatissima slonchonshenss 1,056  3,144- - ? 10
7 Atherinopsidae stherside 999 4;454- - 27105 8;661
8  Hyperprosoponargenteum walleye surfperch 605 23,962 1 21 2,547 125,434
9  Engraulis mordax northern-anchovy 537 786- - 92 374
10  Leuresthes tenuis California grunion 489 2,280 - 7,067 40,849
Ll Hefsrastcbusestioins alopibleelntsh 24 e - o8 0028
Pesalabs
12 maculatofasciatus spotted-sand-bass 303  4,604- - 1536 107563
13 Sardinops-sagax Pacific sardine 268  1.480- - 6,578 26,266
14 Roncadorstearnsi spotfin-croaker 182 8354 2 3000 106 17160
15 Paralabraxnebulifer barred sand-bass 151 1.541- - 19903 32759
16 Gymnura-marmorata Calif-butterfly ray 146 60,629 1 390 6 36,821
If Phoncredepmene e e ] LA EEe- - £ e’
18 Strongylura-exilis California-needlefish 135  6;025- - L8 11899
19 Paralabrax clathratus kelp-bass 111 680- - 976 13,279
20 Pesehdnsppesinsio: soosleornideh s 109 2o leo - ZLe ceecn
2L wpidoscindehul wpideptodehab 08 877- - 7 A
22 Paralichthyscalifornicus  California-halibut 95  1.729- - 21 4769
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23 Anisotremus-davidsont sargo 94 1.662- - 963 68:528
24  Urolophus-haleri round-stingray O ZeEnDe - 4;09¢ 300793
25 Almelescopmebilis wihesaeboss wyaes 6 872 el 2oLnfe
25 Ersmoepophoocniulon diamond-turbot 66 10,679 1 85 112 24,384
27  Micrometrus minimus dwarf surfperch 57 562- - - -
28 Syngnathus spp- pipefishes 55 161- - 56 90
20 Adherhescisenliomionsls aelomelt B4 LAED - A58 AELED
26 Mdisbotisenlioraien B E§ 10200 s EDEE o0 coL
31 Menticirrhus undulatus Californiacorbina 43 1.906- - 16 4925
32  Amphistichus-argenteds  barred-surfpereh 43 1.306- - 34 2528
33 Fundulus-parvipinnis California-killifish 43 299- - 16 41
24 weldendiedtshidomeged wplddomagedeish 36 1,060 1 70 8 262
25 lebiwdee SUnie 35 4279 - - -
36 Leptocottus-armatus Pacific staghorn sculpin 32 280- - 5 26
37 Sphyraenaargentea California barracuda 29 397- - 46 1,667
38 Leporiseyanetus green-suntish 29 1176 - - -
39 Umbrinaroncador yellewfin-eroaker 28 573- - 127 22.399
40 Lepemis-macrochirus Bluegit 20 676- - - -
41 Ophichthuszephechir yeHow-snake-eel 18 5:349- - 51 17303
A2 Clesiehiheetoposne copeldedeonddol 17 62- - 1 20
A2 Broehdstusirenons et €IS Lo - 17 £o8
A Chellatremosaiimum bosleemalar 4= Loa- - 288 0020
AE S Embistesr—nsleent B L L2ie- - £9 Locy
46  Genyeonemus-hneatus white-croaker 12 17- - 9 +9
AL Plenshineidictrseriate thembashk Al 4o LLoo -
48  Chremis-punetipinnis blacksmith 16 396- - 151 4431
A9 wnidentiedsh wpidented-ish E eE - - -
B0 Peschdnsponi DR s s 9 1792- - - -
51 Hermosilla azurea zebra perch 9  1.097- - 62 3,518
52 Micropterus salmoides large mouth-bass 9 27- - - -
53 TFrachurussymmetrieus  jack-mackerel ¥ #- - 15 702
54  Hypseblenntus-gentihs bay-blenny ¥ 37- - 44€ 2814
55 Heterostichus-spp- kelptish 7 48- - - -
56 Engraulidae anehevies 6 3- - - -
57 Anchoaspp. anchovy 6 27- - - -
E8  Pessiussimillmus Pocibebublerich 5 91- - 1 22
59 Rhacochilus vacea pile surfperch 4 915- - - -
60 Sebastes atrovirens kelprockfish 4 48- - - -
Sl Dowsemehiiensien e sosmscodibon 4 106~ - 2 e
62 Pedigtselimss Hodheadeasich 4 186~ - - -
63 Pleurenectiformes-unid:  flatfishes 4 62- - - -
64 Syngnathus-leptorhynehus bay-pipefish 3 9- - - -
EE Eremconlomniogiioes rockpool-blenny 3 16- - 8 +
S5 plpslobe oo ieoniens gray-smoothhound 3 1.850- - 22 19,876
Chelenegen
67 pinnatibarbatus smallhead flyingfish 3 604- - - -
68 Ameiurus natalis yellow bullhead 3 220- - - -
69  Lepomisspp- sunfishes 3 196- - - -
T Clirelenigrienns onaleye 2 246~ - 2EE 20824
71 Rhinehates-productus shovelnese-guitarfish 2 461 2 6:200- -



72 Acanthegebius-flavimanus yellewfin-goby 2 55- - - -
73 Seomberjaponicus Pacitic-mackerel 2 18- - 1E 886
74 Hypsoblennius-spp- blennies 2 11- - HE 489
75 Hypsoblenniusjenkinsi mussel-blenny 2 17- - 175 946
76 Paralabrax-spp. sand-bass 2 2- - 6 19
77 Scorpaena guttata Calif-scorpionfish 2 76- - - -
78 Hyporhamphus rosae California halfbeak 2 23- - 1-
79 Symphurus-atricauda Califerntatonguefish 2 15- - - -
80 Tilapta-spp- tHaptas 2 #- - - -
81 Sarda-chiliensis Pacifie-bonite 2 1010- - 2 546
82  Albula-vulpes bonefish 2 L192- - 1 906
83 Sciaenidae unid. cronlar 2 3- - 17 1,212
21 Coptebiueplehe DRy 1 5- - - -
85 Lyopsetta-exilis slender sole 1 26- - - -
86 Citharict . ifi | 1 1 . . _
87 GCibbonsia-mentereyensis  erevieekelpfish 1 8- - - -
88 Pleurenichthysrittert spetied-turhet 1 7- - 13 2745
89  Gilliehthys-mirabilis lengjavw-mudsucker 1 34- - - -
90 Deresema-petenense threadfin-shad 1 3- - - -
0L Peschipmena Fete e 1 206 - - -
02 Cposcloporndoinnis Shetbineerine 1 006~ - - -
93 Mugil-cephalus striped-mullet 1 3- - 5 3,854
94 linus T 5 1 4 _ 4 12
95 Hyperprosopen-spp- surtpereh 1 115~ - 7 552
96 Ameturus-nebulasus brewn-bultthead 1 106- - - -
97 Mierepterus-cdolomiet smallmeuth-bass 1 156- - - -

48 n m

FIGURE 5-1
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Average EPS Flow =423 MGD

2008 EPS Cooling Water Discharge versus CDP Flow
Requirements

900

800

700 A
8 \ \
600
2 H ‘v— fl
= |
E 500 - V' U . f
: (LA R 1Ta
= 400
o
[T
L 300 t
w l FlowNeeded for
200 ~ Desaljnation Plant
“ (304 MGD)
100
0 T T T T
® > ® > ® > > > ® ® > ®
S S S S N S S S S N S S
N » ) N o) ) AN > o \9\ ,\9 ()>
While the EPS aver monthly and annual flow ex the aver monthly and annual

flow requirements of CDP, on a daily basis this was not always the case. Table 5-4
represents the amount of itional flow required in h month during 2 to maintain
continuous 304 MGD flow to the desalination facility. Attachment 1 presents EPS’s actual
daily flow volumes for 2008.
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# days # days # days # days
Required Desalination  Percent of deficit deficit deficit deficit

Flow for Flow Not Met Desalination  between  between between  between
EPS Flow Desalination By EPS Plant Needs 1-10. 11-1 101-2 201-
Month (MG) Facility MG) (MG) Met mad mad mad mgd
January 10268 9424 128.5 92.30% 2 1 4 0
Eebruary 6558 8816 31174 65.00% 3 1 1 9
March 2661 9424 6762.6 28.00% 6 1 4 20
April 14231 9120 35.6 99.60% 8 0 0 0
May 8422 9424 19473 £9.30% 2 ) 4 4
June 13966 9120 346 99.60% L 0 0 0
I 14 9424 54.6 99.40% A 0 0 0
August 16840 9424 0 100.00% 0 0 0 0
Septembe
r 1824 9120 0 100.00% 0 0 0 0
October 1567 9424 22.3 99.80% ) 0 0 0
Novembe
r 12984 9120 9 99.90% 2 0 0 0
Decembe
r 20241 9424 0 100.00% 0 0 0 0
otal 155001 111264 12711.9 48 18 13 33
Average 88.58%

Under this operating scenario, the EPS discharge would provide 88.6 percent of the CDP
annual seawater intake requirements and the CDP would pump the remaining source
water required to support the desalination plant operations from the EPS intake. The
CDP’s direct use of the EPS discharge and variable frequency drives on the desalination
plant intake pumps would result in a substantial reduction in entrainment and

impingement from the CDP.




53 MEFHHOBOLOGY—FOR-ASSESSMENTCALCULATION OF ENTRAINMENT
IMPACT

5.3.1 Background Data Used for Preparation of Entrainment Assessment

The entrainment assessment associated with the desalination plant operations is based on
comprehensive data collection study—completed at the existing intake of the Encina—Power
Generation-StatienEPS following a San Diego Regional Water Quality Control Board (Regional
Board) approved data collection protocol during the Period of June 01, 2004 and May 31, 2005
(see Attachment 3). All samples used for the entrainment assessment were collected in front of
the EPS intake with a boat-towed plankton net. This is the most up-to-date entrainment
assessment available for this facility.

Tenera Environmental estimated the proportional entrainment mortality of the most commonly
entrained larval fish living in Agua Hedionda Lagoon by applying the Empirical Transport
Model (ETM) to the complete data set from the sampling period of June 01, 2004 and May 31,
2005. The potential entrainment eentribution—of the desalinationfacHity—operationsCDP was
computed based on a total flow of 304 MGD (104 MGD flow to the desalination facility and 200
MGD for dilution of the concentrated seawater).

5.3.2 Entrainment Effects Model

The Empirical Transport Model (ETM) used—to—assess—the—ARF—the —desalination
facthitycalculated entrainment based on a concept called Area of Production Foregone
(“APE”), which is based on principles used in fishery management. The number of days that
the larvae are subject to entrainment, or the number of days the desalination facility is operating,
is estimated using the size range of the larvae entrained. This number of operating days is then
combined with the entrainment mortality (PE) to estimate the total mortality due to entrainment
for a study period. These estimates for each study period can then be combined to calculate the
average proportional mortality due to entrainment for an entire year.

The ETM has been proposed by the U.S. Fish and Wildlife Service to estimate mortality rates
resulting from cooling water withdrawals by power plants. The ETM model provides an estimate
of incremental mortality (a conditional estimate in absence of other mortality imposed on local
larval populations by using an empirical measure of proportional entrainment (PE) rather than
relying solely on demographic calculations. Proportional entrainment (PE) (an estimate of the
daily mortality) to the source water population from entrainment is expanded to predict regional
effects on appropriate adult populations using the ETM, as described below.

Empirical transport modeling permits the estimation of conditional mortality due to entrainment
while accounting for the temporal variability in distribution and vulnerability of each life stage to
power plant withdrawals.

The general equation to estimate PE for a day on which entrainment was sampled is:
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Ng
BE_N_Si

Where:

NEi = estimated number of larvae entrained during the day in survey i, calculated as
(estimated density of larvae in the water entrained that day) x (design specified

daily cooling water intake volume),

N s = estimated number of larvae in the source water that day in survey i (estimated density

of larvae in the souce water that day) x (source water volume).

A source water volume is used because: 1) cooling water flow is measured in volume per time,
and 2) biological sampling measures larval concentration in terms of numbers per sample
volume. Entrained numbers of larvae are estimated using the volume of water withdrawn.

A source population is similarly estimated using the source water volume. If one assumes that
larval concentrations at the point of entrainment are the same as larval concentrations in the
source population volume then it follows that:

Ve,
EE:Q:

Where :

@Ei = design specified daily cooling water intake volume,

QSi = estimated source water volume.

The ratio of daily entrainment volume to source volume can thus serve as an estimate of daily
mortality. The PE value is estimated for each larval duration period over the course of a year by
using a source water estimate from an advection model described below.

If larval entrainment mortality is constant throughout the period and a larva is susceptible to
entrainment over a larval duration of d days, then the proportion of larvae that escape
entrainment in period i is:

(1-PE)?
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A larval duration of 23 days from hatching to entrainment was calculated from growth rates
using the length representing the upper 99™ percentile of the length measurements from larval
CIQ gobies collected from entrainment samples during 316(b) study completed by Tenera
Environmental. The value for d was computed by dividing an estimate of growth rate into the
change in length based on this 99" percentile estimate. The minimum size used for computing
the larval duration was determined after removing the smallest 1 percent of the values.

It is possible that aging was biased, even though standard lengths of larval fishes (i.e.,
measurements of minimum, mean, and maximum), and larval growth rates were applied to
estimate the ages of the entrained larvae. It was assumed that larvae shorter than the minimum
length were just hatched and therefore, aged at zero days. Subsequent ages were estimated using
this length. Other reported data for various species suggest that hatching length can be either
smaller or larger than the size estimated from the samples, and indicate that the smallest
observed larvae represent either natural variation in hatch lengths within the population or
shrinkage following preservation. The possibility remains that all larvae from the observed
minimum length to the greatest reported hatching length (or to some other size) could have just
hatched, leading to overestimation of ages for all larvae.

Sixteen larval duration periods over the course of a year were used to estimate larval mortality
(P, ) due to entrainment using the following equation:

1 16 a\
BM :Eg 1—(1— EEI)

Where:

PE: = estimate of proportional entrainment for the ith period and

d = the estimated number of days of larval life.

The estimate of the population-wide probability of entrainment (PE; ) is the central feature of the
ETM approach. If a population is stable and stationary, then P, estimates the effects on the

fully-recruited adult age classes when uncompensated natural mortality from larva to adult is
assumed.

Assumptions associated with the estimation of P,, include the following:

1) Lengths and applied growth rate of larvae accurately estimate larval duration,

2) A source population of larvae is defined by the region from which entrainment is
possible,

3) Source water volume adequately describes the population, and
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4) The currents used to calculate the source water volume are representative of other
years.

The ratio of daily entrainment volume to source volume is used as an estimate of daily mortality.
The ETM method estimates the source population using an estimate of the source volume of
water from which larvae could possibly be entrained. It has been noted that if some members of
the target group lie outside the sampling area, the ETM will overestimate the population
mortality.

Recent work by Largier showed the value of advection and diffusion modeling in the study of
larval dispersal, which is central to the ETM method. Ideally, three components could be
considered in estimating entrainable populations: advection, diffusion, and biological behavior.
An ad hoc approach, developed by the Technical Working Group during the Diablo Canyon
Power Plant (DCPP) 316(b) study, modeled the three components using a single offshore current
meter. For the present analysis, lagoon and coastal source water populations were treated
separately.

Larval populations in the Agua Hedionda lagoon were computed using the lagoon segment
volumes, described below. Nearshore populations were defined using the ad hoc approach
developed by the DCPP Technical Working Group.

5.3.3 Source Water Volume Used for AHEL Calculations

Agua Hedionda Lagoon is comprised of three segments: “outer”, “middle”, and “inner”. The
lagoon segments were originally dredged to a mean depth of 2.4 m (8 ft) relative to mean water
level (MWL) in 1954. The horizontal areas of the outer, middle, and inner segments at MHW
are 267,000 m? (66 acres), 110,000 m? (27 acres) and 1,200,000 m? (295 acres), respectively
(Table 5-25). The tidal prism of the outer segment was calculated as 246,696 m® (200 acre ft)
and for the middle and inner segments as 986,785 m* (800 acre ft). The individual volumes of
the middle and inner tidal prisms were estimated to be 82,860 m* and 903,925 m® using
weighting by areas. The volumes of the three segments below mean water level were computed
as the volume below mean high water minus half the tidal prism (Table 5-25).

TABLE 5-25

Volumes of the Outer, Middle, and Inner Seaments of the Aqgua Hedionda Lagoon

Design  Depth Area Volume Volume (MWL)
(mre: MWL)  (m? re: MHW) (m® re: MHW) (m* MHW-.5 Prism)
Outer 2.4 267,000 791,356 668,006
Middle 2.4 110,000 326,027 284,597
Inner 2.4 1,200,000 3,556,656 3,104,696
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Total 1,577,000 4,674,039 4,057,299

Figure 5-1 shows the sampling blocks used to calculate near shore source water volume.
Sampling done in five (the “N” blocks) of the nine blocks was assumed to be representative of
alongshore and offshore variation in abundances and therefore the volume from all nine blocks
was used in calculating source water abundances. The volumes for these sampling blocks were
calculated from bathymetric data for the coastal areas around Carlsbad using ArcGIS software.
The total volume in these nine blocks was estimated at 283,303,115 m* (Table 5-36).

SDG&E have-completed a three-month deployment (June, August, and November 1979) of two
Endeco current meter seaward of the outer lagoon entrance. Highest current speeds occurred
further offshore, with 10.06 cm/s being the average current speed. The furthest offshore station
was over a bottom depth of about 24.4 m (80 ft) at California State plane 355,800 N and
6,625,000 E. The meter was set —3 m below the surface. SCCWRP reported similar current
speeds with median offshore currents at Carlsbad of 8.6 cm/s in winter and 7.0-9.5 cm/s in
summer from a mid-depth position over a 45 m bottom from 1979-1990.

TABLE 5-36
VOLUMES OF NEAR SHORE SAMPLING BLOCKS USED IN CALCULATING
SOURCE WATER ABUNDANCES

Depth Area Volume
Block (m re: MWL) (m? re: MHW) (m® re: MHW)
N1 -5.3 1,195,366 5,959,236
N2 -6.4 1,653,677 9,840,181
N3 -5.6 1,775,546 9,247,259
Swi -14.8 1,055,516 15,633,525
N4 -18.5 1,359,040 25,081,478
SW2 -17.9 1,711,379 30,499,399
SW3 -27.8 1,312,832 36,386,864
N5 -38.5 1,661,891 63,329,174
SW4 -42.8 2,046,985 87,325,998
Total 13,772,232 283,303,115

The three months of currents reported in SDG&E in 1980 were rotated to the coastline direction
at the Encina Power Station (36 degrees W of N). The average current vector components were
1.702 cm/s downcoast and 0.605 cm/s offshore.
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A current meter was placed in the near shore between Stations N4 and N5. The data from the
meter was used to characterize currents in the near shore area that would directly affect the
dispersal of planktonic organisms that could be entrained by the power plant. The data were
used to define the size of the near shore component of the source water by using the current
speed and the estimated larval durations of the entrained organisms.

Source water volume and depths of Agua Hedionda Lagoon were very carefully determined
based on recent hydrodynamic studies of Agua Hedionda Lagoon.

5.3.4 ETM Modeling for Carlsbad-Desalination-Proejectthe CDP
The Empirical Transport Model Calculates APF

The Empirical Transport M I (“ETM™) i widel m It timate mortalit

rates resulting from water intake systems. ° The ETM calculates what is known as the
Ar f Pr tion Foregone (APF)—a value that represents the number of acr f

habitat that must be created or restored to mitigate for the small marine organisms (e.q.,
fish larv that through the intak reens an me entrained in a water intak

system
Model: APF = SWB x Pm

The ETM is an algebraic model that incorporates two basic variables: Source Water Body
(SWB) and Proportional Mortality (Pm).

The Source Water Body (SWB) represents the number of acres in which egg and larvae
lations ar ject to entrainment. The SWB value is limited to the area in which

mature fish produce eggs and larvae. If mature fish do not spawn in a given area, that area
will contain no entrainabl rganisms—i.e., N0 _eqggs or larvae to be drawn into and
entrained by the intake system.

Pr rtional Mortality (Pm) represents th rcent f th lation of a marin

species in a given water body that will be drawn in and entrained by a water intake system.
The Pm ratio is calculated by dividing (a) the number of marine organisms that are

entrained in a water intake system by (b) the number of marine organisms in the same
water body that are subject to entrainment.

3. Source Water Body (SWB) = 302 acres

is approa akes it possible to establish a definitive habitat value fo e source water, and i
consistent with the approach taken by the California Energy Commission and their independent consultants

for the AES Huntington Beach Power Generation Plant and the Morro Bay Power Plant (MBPP) in in
and mitigating the entrainment effects of the proposed combined cycle project. The situation in Morro Bay is
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The estimated acres of lagoon habitat for these species are based on a 2000 Coastal
Conservancy Inventory of Agua Hedionda Lagoon habitat shown in Table 5-7.

TABLE 5-7
WETLAND PROFILE: AGUA HEDIONDA LAGOON

Habitat Acres Vegetation Source
Brackish / Freshwater 3 Cattail, bulrush and spiny rush were
dominant
Mudflat / Tidal Channel 49 Not specified / Estuarine flats

Open Water 253 Eelgr rred in all in
Riparian 11 Not specified

Salt Marsh 14 N licabl
Upland 61 Not applicable
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| TOTAL | 391 | |

The entrainment associated with the CDP’s stand-alone operations will only affect those
areas of Agua Hedionda Lagoon that support the three most commonly entrained lagoon
fish larvae.®® These areas include 49 acres of mudflat/tidal channel and 253 acres of open
water. Because CDP’s operations will only minimally affect species that reside in the other
lagoon habitats (e.q., brackish/freshwater, riparian, salt marsh or upland habitats), it is

reasonable to exclude those areas from the source water body estimation.
4. Proportional Mortality (Pm) = 0.122

The major sources of variance in ETM results have been shown to include variance in estimates
of larval entrainment concentrations, source water concentrations, and larval duration, in this
order. Variance in estimates of entrainment and source water concentrations of fish larvae is due
to spatial differences among stations, day and night diurnal changes, and temporal changes
between surveys:

EFMResults

Estimates of desalination intake and source water populations for the fish taxa evaluated are
presented in Table 5-48 were based on entrainment and source water data for the sampling
period of June 10, 2004 to May 19, 2005. The following documents related to Poseidon’s
Entrainment Study are enclosed.

Attachment 2+ neerent oo O Teovaline Covenp and Lo Doc o W npc by

Surveys-G2 —Heat-Treatment-Surveys
«Attachment-34 — Proposal for Information Collection Clean Water Act Section 316(b),

Encina Power Station, Cabrillo Power | LLC, NPDES Permit No. CA0001350, April 1,
2006

Attachment 4—Updated-tmpirgementand-Entratnment-Assessment—Tenera

Environmental, May 2007
«Attachment 56 — Carlsbad Desalination Facility — Summary of Fish and Target Shellfish

Larvae Collected for Entrainment and Source Water Studies in the Vicinity of Agua
Hedionda Lagoon from June 2005 through May 2006.

TABLE 5-48

ETM VALUES FOR ENCINA POWER STATION LARVAL FISH ENTRAINMENT
FOR THE PERIOD OF 01 JUN 2004 TO 31 MAY 2005 BASED ON STEADY ANNUAL
INTAKE FLOW OF 304 MGD

ETM ETM ETM ETM
Estimate \ Std.Err. \ +SE \ -SE

26 Ninety-eight percent of the fish larvae that woul ntrain he CDP stand-alone operations ar

ies. blenni
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ETM Model Data for 3070 - Gobies 0.21599 0.30835 0.52434 | -0.09236
ETM Model Data for 1495 - Blennies 0.08635 0.1347 0.22104 | -0.04835
ETM Model Data for 1849 - Hypsopops 0.06484 0.13969 0.20452 | -0.07485
AVERAGE 0.122393
ETM Model Data for 3062 — White Croaker 0.00138 0.00281 0.00419 | -0.00143
ETM Model Data for 1496 — Northern Anchovy 0.00165 0.00257 0.00422 | -0.00092
ETM Model Data for 1219 — California Halibut 0.00151 0.00238 0.00389 | -0.00087
ETM Model Data for 1471 - Queenfish 0.00365 0.00487 0.00852 | -0.00123
ETM Model Data for 1494 — Spot Fin Croaker 0.00634 0.01531 0.02165 | -0.00896
| | | AVERAGE 0.002906
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FheTable 5-8 reveals that the average EFM-value—of-theentrained-species—of 01224 (122
pereent)-average-of ETM-resultsPm value for the three most commonly entrained species living
in Agua Hedlonda Lagoon—'FhB—appFeaeh—wakes—n—pesy%ﬂe%ﬁesmbhshﬁ%deﬁn%m—habﬂa{

0. 1224 12 2 ercent

5. Initial APF Result = 36.8 acres

B n WAB estimate of 302 acr n Pm calculation of 0.122, Poseidon initiall

concluded that the entrainment associated with its withdrawal of 304 MGD from Agua
Hedionda L n would result in an Ar f Pr tion Foregone (APF) of roximatel
37 acres.

APF = 302 acres x 0.122 = 36. res.
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6. Final APF Result =55.4 acres

In March 2 Poseidon provi f its entrainment st to th tal

Commission _as required by Special Condition 8 of the Project’s coastal development
permit. Coastal Commission staff forwarded the study to Dr. Pete Raimondi’’ for his

review and recommendations. During the course of his review of Poseidon’s entrainment
t Dr. Raimondi m two important revisions that resulted in hi ward revision of

the APF estimate to 55.4 acres.

First, Dr. Raimondi added open ocean water species (e.g., the northern ancho to the
ntrainment model, even th hher nized that the intak tem’s entrainment impact

on ocean species is very small. By adding ocean species, Dr. Raimondi’s approach forces
Poseidon to mitigate for a number of ies that will nly minimally affect th

Project’s operations. The addition of ocean species to the entrainment model adds an extra
layer of resource protection to the Project’s mitigation obligation.”

nd, Dr. Raimondi li n 80% confidence level APF th is for mitigation.

This _approach ensures that the MLMP plan will fully account for the Project’s
ntrainment impacts. Wher Poseidon its APF calculation on % confiden

interval—i.e., the level of confidence that past entrainment studies have generally used —
Dr. Raimondi used the higher 80% figure. Thus, to an 80% degree of certainty, the

mitigation plan comprehensively identifies and accounts for any entrainment impacts.

5.3.5 Significance of\Werst-Case-Seenario Entrainment Impacts

As the CEQA lead agency on the Project EIR, the City of Carlsbad found that the entrainment
impacts associated with the stand-alone operation of the proposed desalination facility are
insignificant and therefore no mitigation is required.*

The Coastal Act applies a different standard of review for projects of this nature. The Coastal
Act provides that “[m]arine resources shall be maintained, enhanced, and where feasible
restored.” 3  Additionally, the adverse effects of entrainment shall be minimized where
feasible.*” In its approval of the Coastal Development permit for the proposed Project, the
Coastal Commission found that Poseidon is “using all feasible methods to minimize or reduce its

12)).

See Final Environmental Impact Report EIR 03-05
31 Coastal Act Sections 30230.
%2 Coastal Act Sections 30231.
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entrainment impacts” and conditioned the Project to include compensatory mitigation to lessen
the effects of unavoidable entrainment and impingement impacts. 3 With the inclusion of this

SpeCIaI Condltlon 8 the Commlssmn found that theuanﬂeupated—entt&mment—and—rmpmgemem

e*tent—feasmle tr I t ntr inment WI|| f II m|t| that marin
resour n th iI ical tivity of th tal water wtln n tuaries will
nhan and restored.

54  SUMMARY AND CONCLUSIONS

The Coastal Commission found that Poseidon is using all feasible methods to minimize or reduce
#s-impingement and entrainment—mpaets. These methods are likely to reduce the Project -
related impactsintake and mortality to marine life well below the levels identified herein.
Nevertheless, as described in Chapter 6, Poseidon has weluntarihy—committed to restore and
enhance sufficient coastal habitat to more than compensate for the Project—impacets’s
impingement and entrainment prior to consideration of benefits to be derived frorm-the_other
minimization measures.

Ten years after the lease is issued, that-the CDP will be subject to further environmental review
by the State Lands Commission (SLC) to analyze all environmental effects of facility operations
and alternative technologies that may reduce any impacts found. SLC may require additional
requirements as are reasonable and as are consistent with applicable state and federal laws and
regulations. This approach will ensure that the CDP’s stand-alone SBP-operations continue to

use the best technologies feasible to minimize #mpacts—tointake and mortality of marine life,

and are-mitigated-to-the-maximum-extentthat impingement and entrainment are minimized
using feasible_and available means.

%3 See Coastal Commission draft findings for Poseidon Carlsbad Desalination Project, pages 53 of 108;
http://documents.coastal.ca.gov/reports/2008/3/W25a-3-2008.pdf

%4 See Coastal Commission draft findings for Poseidon Carlsbad Desalination Project, pages 3 and 4 of 108;
http://documents.coastal.ca.gov/reports/2008/3/W?25a-3-2008.pdf
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CHAPTER 6
MITIGATION

Pursuant to Water Code Section 13142.5(b), the best available site, design, technology, and
mitigation _m res feasible will to_minimize marine life intake and mortalit
associated with an ocean-water intake system. This Chapter describes the mitigation
m r iated with th DP_and incorporat Marine Life Mitigation Plan
“MLMP”) into this Flow, Entrainment and Impingement Minimization Plan, attached
hereto as Part A. The MLMP requires Poseidon to construct up to 55.4 acres of mitigation

wetlands to offset intake and mortality of marine life. As explained below, even in the
vent CDP rates in stand-alone m it timated impingement and entrainment

impacts will be fully offset by the mitigation wetlands, not taking into consideration the
ion and technol m res that will diminish marine life mortality still further. Th

in_combination, by using the best available site, design, technology, and mitigation
m res feasibl ri in this Minimization Plan, CDP will not only minimize th

intake and mortality of marine life, but it will at least zero out any such losses and will
likely result in itional biological pr tivity. The r irements of tion 13142.

will be met and exceeded under the terms of this Minimization Plan.

e Section 6.1 deseribes-theproposed-approach-to-mitigationintroduces and incorporates
the MLMP generally.

e Section 6.2 deseribes-the-assessment-ofthe-impacted-areaexplains how the mitigation
requirement was established based on the CDP’s estimated entrainment and
impingement, not taking into account design and technology measures.

e Section 6.3 p




ef—the—ltesteﬁanen—plan .6 Qrowdes for the Reglonal Board and Executlve Officer’s
MLMP enforcement and administration authority.

PRQPGSED—I\A—FFI—GAZHQN—APPRQAGHMARINE LIFE MITIGATIQN PLAN
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The MLMP, incorporated in this Chapter at Part A, provides for the construction of up to
55.4 acres of highl r tiv tuarine wetlands in th thern lifornia Bight

created in two phases. During Phase I, a period expected to correspond with EPS’s
ntin rations, Poseidon will create 37 acr f wetlands. During Ph 11, when

CDP _may be operating in stand-alone mode, the agencies will consider whether Poseidon
will r ired to create an itional 18.4 acr f wetlan r whether inst itm

offset some or all of this further mitigation requirement by employing additional
technol m r t the intak tem, or undertakin redging in A Hedion

Lagoon in a manner that warrants mitigation credit.

6-36.2 ESTABLISHING RESTORATHONMITIGATION REQUIREMENT

Although Water Code Section 13142.5(b) only requires that the Project use the best
available site, design, technology, and mitigation measures feasible to minimize intake and
mortality of marine life, the MLMP takes a more environmentally conservative approach,
requiring sufficient mitigation to completely zero out intake and mortality, i.e.,
impingement and entrainment.

6.21 COMPARISON OF ESTIMATED IMPINGEMENT AND PROJECTED
BIOLOGICAL PRODUCTIVITY OF MITIGATION PLAN

The CDP’s projected impingement for stand-alone operations was estimated in a variety of
ways, producing a range of values from 1.57 to 4.7 kg per day, or 766.5 to 1,715.5 kg per
year, with the lower end values most likely to reflect future conditions.

As explained in Attachment 7, the fish biomass productivity of intertidal mudflat and

subtidal habitat is approximately 9.35 g DW/m®/yr or 151.35 kg WW per acre per vear.
Accordingly, a mitigation acreage of 37 acres of such habitat will have a fish biomass
productivity of 5,600 kg WW/yr, and a mitigation of 55.4 acres of such habitat will have a
fish biomass productivity of 8,385 kg ww/yr. Although in addition to intertidal and
subtidal habitat, the MLMP calls for the mitigation site(s) to contain a mixed habitat




containing _some amount of salt marsh, which has an uncalculated fish biomass
tivity, all of the sit ntemplated in the ML MP will provide habitat with sufficient

productivity to fully offset the estimated range of impinged biomass. The precise habitat
ition of the mitigation sit will termin nd vett tth ign st fth

mitigation planning, and the proposed mitigation site(s) will be reviewed to confirm that it
will provide no less than 1,715.5 ki r r of fish biom r tivity. This 17155 k

per vear of predicted fish biomass productivity shall be calculated in a manner which
xcl the predict iom for entrained | n fish i ie. i lenni n
aribaldi). Thus, the ML MP assures that the Project will result in a net productivity of fish

biomass.

6.22 ENTRAINMENT MITIGATION

xI|nhw DP’ t ntrainment for stand-alon rations w. nservativel
estimated based on the Empirical Transport Model deseribed-in-Chapter5-that(ETM), which
estimated the portion of the larvae of each target fish species at risk of entrainment-with-the
intake-source-water. 2 Multiplying the average percent of populations at risk by the physical area
from which the fish larvae might be entrained; yields an estimate of the amount of habitat that
must be restored to replace the lost fish larvae. This estimate is referred to as the area (acreage)
of habitat production foregone (APF).

In order to calculate the APF, the rumberamount of lagoon habitat acreage occupied by the
three most commonly entrained lagoon fish larvae**% was multiplied by the average Proportional
Entrainment Mortality (PM) for the three lagoon species identified in Chapter 5 (12.2 percent).
The estimated acres of lagoon habitat for these species are based on a 2000 Coastal Conservancy
Inventory of Agua Hedionda Lagoon habitat shown in Table 6-1.%

TABLE 6-1
WETLAND PROFILE: AGUA HEDIONDA LAGOON

Approximate Wetland Habitat Acreage

Habitat Acres Vegetation Source

Brackish / Freshwater 3 Cattail, bulrush and spiny rush were dominant

35

See Section 5.3 of Chapter 5.
%—iNinety-eight percent of the fish larvae that would be entrained by the CDP stand-alone operations are gobies,

blennies and hypsopops.




Mudflat / Tidal Channel 49 Not specified / Estuarine flats
Open Water 253 Eelgrass occurred in all basins
Riparian 11 Not specified
Salt Marsh 14 Not applicable
Upland 61 Not applicable
TOTAL 391 Leonroepobioe ol

The areas of Agua Hedionda Lagoon that have potential to be impacted by the CDP operations
are those habitats occupied by the three most commonly entrained lagoon fish larvae. These
habitats include 49 acres of mudflat/tidal channel and 253 acres of open water. It is not
appropriate to include the other lagoon habitats in the APF calculation, such as
brackish/freshwater, riparian, salt marsh or upland habitats that are not occupied by the impacted
species. By definition, the APF equals the acres of the lagoon habitat that have the potential to
be impacted by the intake operations (302 acres) timesmultiplied by the the average PM:

APF = 302 acres x 0.122 = 36.8 acres.

Thus, entrainment effect of the stand-alone operation of the desalination plant extends over 12.2
percent, or 36.8 acres of Agua Hedionda Lagoon. Erom this, Poseidon concluded that the

entrainment caused by the 304 MGD of water withdrawn by the desalination facility would
It in an APF of 37 acres in A Hedionda L n.

th
am g;;nt of mitigation nggggg to zgrg g;;t thg CDP’s ggtlmgtgg gntrglnmgn —The
restoration-regquirement-is-estimated The Coastal Commission concluded that by providing up
to 55.4 acres of estuarine wetland restoration under the conditions and performance
tandar rescri the MLMP, the CDP’s entrainment impacts will mitigat n
marine resources will be maintained, enhanced and restored in conformity with the Coastal
Act’s marine life protection policies.”

As a result of the Coastal Commission’s conservative assumptions, the restoration
irements established in the MLIMP will compensate under worst-case conditionsZ when
the power plant is no longer operating and the existing pumps are operated solely to deliver 304

MGD of seawater for the operation of the desalination plant—_and no additional design or
hnol m res are implemented to further r the entrainment impacts of stand-




alone operations. This approach will result in over mitigation as long as the power plant
continues to operate.

O
v
ALO alllaVallaTaYaYa a) aa a Q alal P an nNman ala aalaYliaVaTaYaaVala a¥ u ya a ala a
Vv ooio—io oy O v y v v Ci J

a—het-enhancement—of-the—coastal-habitat—This is because the restored habitat provideswill
provide significant environmental benefits that extend well beyond compensating for the
entrainment impacts. For example, the APF calculation does not take into account the enormous
ecological value of the restored acreage that will accrue to valuable wetland species completely
unaffected by the intake, such as the numerous riparian birds, reptiles, benthic organisms and
mammals that will utilize the habitat for foraging, cover and nesting. Nor does the calculation
consider the myriad of phytoplankton, zooplankton and invertebrate species that are largely
unaffected by the intake operations and benefit directly from the restored wetlands.
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63 HOW THE MLMP WORKS

Pursuant to Water Code Section 13225, and the Regional Board’s April 9, 2008
R I

esolution,”™ the MLMP was developed through an interagency process involving severa
federal and state agencies, including the Regional Board and the Coastal Commission. The
MLMP attached hereto is the final version approved by the Coastal Commission and
therefore provides enforcement and administrative authority specifically to the Coastal
Commission _and __its Executive Director. By incorporating the MLMP_into the
Minimization Plan, the MLMP similarly is enforceable by the Regional Board and its

Executive Officer. The Regional Board’s specific authorities with regard to the MLMP are
described in detail in section 6.5 below.

6+—REGULATORY-ASSURANCE OF RESTORATHON-PLAN-ADEQUACY

40 R9-2006-0039.
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“2MLMP _describes the completion of specified
tasks on a timeframe based upon the Coastal Commission’s issuance of a coastal
development permit for the CDP — an event that is expected to occur in the second guarter
of 2009. Within 9 months of receiving the coastal development permit for the CDP,
Poseidon shall submit to the Coastal Commission for its review and approval a proposed

mitigation site or sitesi and a preliminary restoration plan for 37 acres of wetlands for its

review and approval. Under_this Minimization Plan, Poseidon shall make the same
submission to the Regional Board for its review and approval. Poseidon may elect to
complete all 55.4 acres of wetlands during this Phase | period, but must complete at least 37
acres. Within 6 months of the Commission’s approval of the site and restoration plan,
subject to Poseidon’s havin% obtained the necessary permits, Poseidon must begin
construction of the wetlands.** An application for a coastal development permit for the
Phase | site or sites must be submitted to the Coastal Commission within two years of
receiving the coastal development permit for the CDP itself. Specific requirements for the

coastal development permit applications for Phases | and 1l are detailed in Section 4.0 of
the MLMP.
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If Poseidon does not elect to complete 55.4 acres of wetlands in Phase 1, it will need to seek
tal development permit for th itional mitigation wetlan 18.4 acres) within

years of receiving the coastal development permit for the Phase | wetlands. In the
Iternative, Poseidon m k thorization t titute intake technol nd/or

dredging of Agua Hedionda Lagoon for all or a portion of the 18.4 acres.

6.4  SITE SELECTION

The mitigation site or sites may be selected from among the 11 sites identified during the
interagency process and listed in the MLMP, or may be one recommended by the

California Department of Fish & Game as a high-priority wetlands restoration project, or
n r Poseidon an the list with th roval of th tal

Commlssmn S Executlve Dlrector and the Reglonal Board S Executlve Officer. The 11

Lagoon; (4) San EI||o Lagoon; (5) Buena Vista Lagoon; (6) Huntington Beach Wetland, (7)
Anaheim B nta Ana River; L rritos Wetland; (10) Ballona Wetlan

(11) Ormond Beach. Additional narrative detail about the sites in incorporated into this
hapter at Part B. Th lect it must meet th tailed r irements of tion

of the MLMP, which are not reprinted here.

Sites located within the boundaries of the Regional Water Quality Control Board, San
Diego Region, shall be considered priority sites. If Poseidon proposes one or more
mitigation sites outside of these boundaries, it first shall demonstrate to the Board that the

corresponding mitigation could not feasibly be implemented within the boundaries, such as
when the criteria established in Section 3.0 of the ML MP are not satisfied.

Figure 1 is a map showing identified sites within San Diego County. Figure 2 is a
map showing sites located within Orange, Los Angeles, and Ventura Counties.
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6.5 PERFORMANCE MEASURES

In addition to specific standards for mitigation site selection, the performance of the site(s)

will nfor trict performance standards, which are substantially th me as th

approved for mitigation of marine life mortality associated with Southern California
Edison’ n Onofre Nuclear nerating Station. Among other thin the standards

require that, within five years of the start of construction, the wetlands must match habitat
val within a 95% confidence level for four undistur wetlands t identifi r th

MLMP. The performance measures are detailed in Section 5.0 of the MLMP and are not
reprinted here.

6.6 REGIONAL BOARD AUTHORITY

The Regional Board’s authority with regard to the MLMP shall very similar to th
Coastal Commission’s, except where it would lead to unnecessary duplication of effort, or
nn ar rden on Poseidon. The tabl low identifi h section of the MLMP in
which an action by, or in consultation with, the Coastal Commission is contemplated. The
ific lan f the MLMP referring to the Regional Board’ rr ndin thorit
is identified.
MLMP Coastal Commission Authority Regional Board’ rr ndin
Section Authority
2.0 Site “In _consultation with Commission In consultation with Commission
Selection staff, the permittee shall select a staff and Regional Board staff, the
wetland r ration site or sites for rmi hall sel wetlan
mitigation in accordance with the restoration site or sites in
following pr n rms.” rdance with the followin

process and terms.

“Within 9 months of the effectiv Within 9 months of the effectiv
date of this permit, the permittee of the coastal development permit

hall mit the pr i for the CDP, the permittee shall
and preliminary wetland submit the proposed site(s) and
restoration plan to the Commission reliminary wetland r ration
for its review and approval or plan to the Commission and the
disapproval.” Regional Board for their review an

approval or disapproval.
“Other sites proposed by the Other sites proposed by the
rmi m his li rmi m his li

with the Executive Director’s with the Executive Director’s and
approval.” Executive Officer’s approval.
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MLMP Coastal Commission Authority Regional Board’s Corresponding

Section Authority
3.0 Plan “In consultation with Commission In consultation with Commission
Requirements | staff, th rmittee shall devel taff and Reqgional Board staff, th

wetland restoration plan for the permittee shall develop a wetland
wetland sit identified through restoration plan for the wetland

the site selection process.” site(s) identified through the site
selection process.

4.1 Coastal “The Executive Director may grant | The Executive Officer shall
Development n extension to these tim ri r nize an h extension.
Permit for submittal of coastal
Applications velopment lications] at th

request of and upon demonstration

f th rmittee.”

4.3 “If the Commission does not If the Commission and the Regional

Timeframe approve any element of the project | Board do not approve any element
for Le. site selection, restoration plan), | of the project (i.e. site selection,
Resubmittal the Commission will specify the restoration plan), the Commission,
of Project time limits for compliance relative | in concert with the Regional Board,
Elements to selection of another site or will specify the time limits for
revisions to the restoration plan.” compliance relative to selection of
another site or revisions to the
restoration plan. The Regional
Board shall recognize, and shall act

consistently with, any such time
limits.

;

5.0 Wetland “A monitoring and management No change.
Monitoring, plan will be developed in
Management | consultation with the permittee and
and appropriate wildlife agencies,
Remediation | concurrently with the preparation
of the restoration plan to provide
an overall framework to guide the
monitoring work.”

54 “Upon completion of construction Upon completion of construction of
of the wetland(s), monitoring shall | the wetland(s), monitoring shall be
be conducted to measure the conducted to measure the success of
success of the wetland(s) in the wetland(s) in achieving stated

achieving stated restoration goals restoration goals (as specified in the
(as specified in the restoration restoration plan(s)) and in achieving
plan(s)) and in achieving performance standards, specified
performance standards, specified below. The permittee shall be fully
below. The permittee shall be fully | responsible for any failure to meet
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MLMP Coastal Commission Authority Regional Board’s Corresponding
Section Authority
responsible for any failure to meet | these goals and standards during the
th Is and standar rin facility’s full operational years.
the facility’s full operational years. | Upon determining that the goals or
n determining that th Isor | standar re not achieved, th
standards are not achieved, the Executive Director or the Executive
Executive Director shall prescribe fficer shall prescribe remedial
remedial measures, after measures, after consultation with
consultation with the permittee, h other and th rmittee, which
which shall be immediately shall be immediately implemented
implement th rmittee with th rmittee with Commission
Commission staff direction. If the | staff direction. If the permittee does
rmitt not agree that not agree that remediation i
remediation is necessary, the necessary, the matter may be set for
matter m t for hearing an hearing and di ition by th
disposition by the Commission.” Commission or the Regional Board
r both termin th
Executive Director and Executive
Officer.”
Condition B: | “Personnel with appropriate “Personnel with appropriate
Administrativ | scientific or technical training and | scientific or technical training and
e Structure kills will, under the direction of th kills will, under the direction of th
Executive Director, oversee the Executive Director, and in
Section 1.0 mitigation and monitoring coordination with Regional Board

Administratio
n

functions identified and required
by Condition A. The Executive
Director will retain scientific and
administrative support staff needed

to perform this function, as
ified in the work program.

“This technical staff will oversee
the preconstruction and post-
construction site assessments,
mitigation project design and
implementation (conduct
permittee), and monitoring

tivities (including plan
preparation); the field work will be

n ntractors under th

Executive Director’s direction. The

contractors will be responsible for

collecting the data, analyzing and
interpreting it, and reporting to th

6-24

staff, oversee the mitigation and
monitoring functions identified and
required by Condition A. The
Executive Director will retain
scientific and administrative support
staff needed to perform this
function, as specified in the work
program.

“This technical staff will oversee the
preconstruction and post-
construction site assessments,
mitigation project design and
implementation (conduct

permittee), and monitoring activities

including plan preparation); th

field work will be done by
contractors under the Executive

Director’s direction. The

contractors will be responsible for



Coastal Commission Authority

Regional Board’s Corresponding
Authority

Executive Director.

“The Executive Director shall
nven ientific Advisory Panel

to provide the Executive Director
with scientifi vice on th ign
implementation and monitoring of
the wetland restoration. The panel
shall consist of recognized

ientists, including a marin
biologist, an ecologist, a statistician

n hysical scientist.”

collecting the data, analyzing and
interpreting it, and reporting to th

Executive Director.

“The Executive Director shall
nven ientific Advisory Panel
to provide the Executive Director
nd the Executive Officer with
scientific advice on the design,
implementation and monitoring of
the wetland restoration. The panel
hall consist of r niz ientist:
including a marine biologist, an
logist, a statistician an
physical scientist.”

Section 2.0
Budget and

=

O
=

‘The funding necessary for the
Commission and the Executive
Director to perform their
r nsibiliti rsuant to th

conditions will be provided by the
rmittee in a form and manner

reasonably determined by the
Executive Director t nsistent

with requirements of State law, and
which will ensure efficien n
minimize total costs to the

permittee. The amount of funding

will be determined by the
mmission on iennial is an

will be based on a proposed budget

and work program, which will be
prepared by the Executive Director
in consultation with the permittee,
and reviewed and approved by the
Commission in conjunction with its
review of the restoration plan. If
th rmittee and the Executiv
Director cannot agree on the
budget or work program, the

disagreement will be submitted to
the Commission for resolution.

Th Lt fun th
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The funding necessary for the
mmission and the Executiv

Director, and the Regional Board
nd the Executive Officer, t
perform their responsibilities
pursuant to these conditions will be
provided by the permittee in a form
nd manner r nabl termin

by the Executive Director and the
Executive Officer t nsistent

with requirements of State law, and
which will ensure efficien n
minimize total costs to the permittee.
The amount of funding will be
determined by each of the

mmission and the Regional Boar
on a biennial basis and will be based
n r t and work

program, which will be prepared by
the Executive Director and

Executive Officer in consultation
with th rmitt nd review

and approved by the Commission
and the Regional Board in
conjunction with their respective
reviews of the restoration plan. If

the permittee and the Executive
Director cannot agr n th t




Coastal Commission Authority

Regional Board’s Corresponding
Authority

permittee will be for the purpose of
r nable and n r ts t

retain personnel with appropriate
ientific or technical training an
skills needed to assist the
Commission and the Executive
Director in carrying out the
mitigation and lost r r
compensation conditions. In
addition, reasonable funding will be
included in this budget for
necessary support personnel,
equipment, overhead, consultants,
the retention of contractors needed
to conduct identified studies, and to
fray th ts of members of an
scientific advisory panel(s)

nven the Executive Director

for the purpose of implementing
th nditions.

Costs for participation on any
advisory panel shall be limited to
travel, per diem, meeting time and
reasonable preparation time and
hall onl id to the extent th
participant is not
otherwise entitled to
reimbursement for such
rticipation and preparation. Th

amount of funding will be

termin th mmission on
biennial basis and will be based on
r t and work

program, which will be prepared
by the Executive Director in
consultation with the permittee,
nd review n rov th
Commission in conjunction with its
review of the restoration plan. If
the permittee and the Executive
Director cannot agree on the
budget or work program, the
disagreement will be submitted to

or work program, the disagreement
will mitted to th mmission
for resolution. If the permittee and
the Executive Officer cannot agree
on the budget or work program, the
isagreement will mitted t

the Regional Board for resolution.

The budget to be funded by the
rmittee will be for th r f

reasonable and necessary costs to

retain personnel with appropriate

scientific or technical training and
Kills n t ist th

Commission and the Executive
Director, and the Regional Boar
and the Executive Officer, in

rryin t the mitigation and lost
resource compensation conditions.
In ition, r nable funding will
be included in this budget for
necessary support personnel,

equipment, overhead, consultants,
the retention of contractors needed
to conduct identified studies, and to
fray th ts of members of an
scientific advisory panel(s) convened

by the Executive Director for the
purpose of implementing these
nditions. The Executive Officer

may offer comment to the Executive
Director regarding th ientifi

advisory panel(s), but will not

nven ien nel in ition
to that panel convened by the
Executive Director.

N itional corr ndin
authority.
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Coastal Commission Authority

Regional Board’s Corresponding
Authority

the Commission for resolution.
Total ts for h advisor nel
shall not exceed $100,000 per yvear

t nnuall ny incr

in the consumer price index
licable t lifornia.

The work program will include:

A ription of the studies t
be conducted over the

nt tw r peri
including the number and
istribution of sampling station
and samples per station,
methodol nd statistical

analysis (including the standard
f comparison t in

comparing the mitigation

project to the reference sites);

A ription of the status of th

mitigation projects, and a
summary of the results of the
monitoring studies to that point;

A description of four reference

sites;

A description of the
performance standards that
hav n met, and th that

have vet to be achieved;

A description of remedial

measures or other necessary site
interventions;

A description of staffing and
contracting requirements; and,

A description of the Scientific
Advisory Panel’s role and time
requirements in the two year
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MLMP Coastal Commission Authority Regional Board’s Corresponding
Section Authority
period.

The Executive Director may amend

the work program at any time,

subject to appeal to the

Commission.”
3.0 Annual “Th rmittee shall mit Th rmittee shall mit a written
Review and written review of the status of the review of the status of the mitigation
Public mitigation project to the Executive | project to the Executive Director
Workshop Director no later than April 30 each | and the Executive Officer no later
Review r for the prior calendar r. than April 30 each year for the prior

The written review will discuss the
previous vear’s activities and
overall status of the mitigation

roject, identi roblems an
make recommendations for solving
them, and review the next vear’s
program.

To review the status of the
mitigation project, the Executive
Director will convene and conduct a
ly noti lic worksh
during the first year of the project
nd every other r thereafter
unless the Executive Director

deems it unnecessary. The meeting
will be attended by the contractors
who are conducting the monitoring,
appropriate members of the

ientific Advisory Panel, th
permittee, Commission staff,
representatives of the resource
agencies (CDFG, NMFS, USFWS),

nd th lic. mmission staff

and the contractors will give
presentations on the previous
biennial work program’s activities,

overall status of the mitigation
roject, identi roblems and

make recommendations for
them, and review the next
min riod’s biennial work

lvin
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calendar year. The written review
will di the previ r’
activities and overall status of the
mitigation project, identi roblem
and make recommendations for
solving them, and review the next
year’s program.

To review the status of the

mitigation project, the Executive

Director and Executive Officer will
nvene an nduct ly noti

public workshop during the first
r of the project and every other

year thereafter unless the Executive
Director and Executive Officer m

it unnecessary. The meeting will be
tten th ntractors who ar
conducting the monitoring,
appropriate members of the
Scientific Advisory Panel, the
permittee, Commission staff,
Regional Board staff,
representatives of the resource
agencies (CDFG, NMFS, USFWS),
nd th lic. mmission staff
and the contractors will give
presentations on the previous
biennial work program’s activities,
overall status of the mitigation
project, identify problems and make

recommendations for solving them




Coastal Commission Authority

Regional Board’s Corresponding
Authority

program.

The public review will include
discussions on whether the wetland

mitigation project has met the
rformance standards, identifi

problems, and recommendations
relative to corrective measures

necessary to meet the performance
tandards. The Executive Director

will use information presented at
th lic review, as well n
other relevant information, to

termine whether any or all of th
performance standards have been
met, whether revisions to the
standards are necessary, and
whether remediation is required.
Major revisions shall be subject to
th mmission’s review an
approval.

The mitigation project will be
successful when all performance
standards have been met each year
for a three-year period. Th

Executive Director shall report to
th mmission n determinin

that all of the performance
tandards hav n met for thr

years and that the project is
m ful. If th
Commission determines that the
rformance standards hav n

met and the project is successful,
the monitoring program will

scaled down, as recommended by
the Executive Director and
approved by the Commission. A
lic review shall thereafter r
every five years, or sooner if called
for by the Executive Director. The
work program shall reflect the

and review the next upcoming
riod’s biennial work program.

Th lic review will incl
discussions on whether the wetland
mitigation project has met the

performance standards, identified
roblems, and recommendation

relative to corrective measures

necessary to meet the performance

standards. The Executive Director
nd Executive Officer will

information presented at the public
review, as well as any other relevant
information, to determine whether
any or all of the performance
standards have been met, whether
revisions to the standar r
necessary, and whether remediation
is required. Major revisions shall
subject to the Commission’s and
Regional Board’s review an

approval.

The mitigation project will be
successful when all performance
standards have been met each year
for a three-year period. Th

Executive Director shall report to
th mmission n determinin

that all of the performance
tandards hav n met for thr

years and that the project is deemed
successful. The Executive Officer
shall similarly report to the Regional
Board; in making his report, th
Executive Officer may rely upon the

Executive Director’s report. If the
Commission and the Executive

Officer determine that the
performance standards have been
met and the project is successful, the
monitoring program will be scaled

lower level of monitoring required.
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MLMP Coastal Commission Authority Regional Board’s Corresponding
Section Authority
If subsequent monitoring shows Executive Director and approved by
that a standard is no longer bein th mmission. A lic review
met, monitoring may be increased shall thereafter occur every five
to previ level termin rs, or sooner if called for by th
necessary by the Executive Executive Director or the Executive
Director. Officer. The work program shall
reflect the lower level of monitoring
The Executive Director may make a | required. If nt monitorin
determination on the success or shows that a standard is no longer
failure to meet the performance being met, monitoring may be
standards or necessary remediation | increased to previous levels, as
nd related monitoring at any tim termined n r th
not just at the time of the workshop | Executive Director.
review.”
The Executive Director and the
Executive Officer may make a
determination on the success or
failure to meet the performance
standards or necessary remediation
nd related monitoring at any tim
not just at the time of the workshop
review.
4.1 Dispute “In the event that the permittee and | In the event that the permittee and
Resolution the Executive Director cannot the Executive Director cannot reach
reach agreement regarding th agreement regarding the terms
terms contained in or the contained in or the implementation
implementation of any part of this | of any part of this Plan, the matter
Plan, the matter may be set for may be set for hearing and
hearing and di ition by th i ition by th mmission. In
Commission,” the event that the permittee and the
Executive Officer cannot reach
agreement regarding the terms
ntained in or the implementation
of any part of this Plan, the matter
m t for hearing an
disposition by the Regional Board.
4.2 Time “Any of the time limits established | The Executive Officer may provide
Extensions nder this Plan m xten timely comment to the Executive

the Executive Director at the
r t of th rmitt n n

6-30

Director on any such time limits,
nd shall r nize any time limit




MLMP Coastal Commission Authority Regional Board’s Corresponding

Section Authority

showing of good cause.” extended by the Executive Director.
Condition C: | “The permittee shall make The permittee shall make available
SAP available on a publicly-accessible on a publicly-accessible website all

Maintenance | website all scientific data collected scientific data collected as part of the

as part of the project. The website | project. The website and the
and the presentation of data shall presentation of data shall be subject

i Ex ive Dir r he review an roval of th
review and approval.” Executive Director and the
Executive Officer.

A ri in the pr in tions, the mitigation m r f the MLMP are expect

to result in biological productively that will offset the potential intake and mortality of
marine life from the stand-alone operations of the CDP. The offsetting benefits to marine

life_associated with the MLMP fully minimize intake and mortality. In fact, with full
implementation of the MLMP net itive pr tion _of marine life is anticipat

underscoring the efficacy of the proposed mitigation measures. In other words, while the
CDP has the potential to cause impingement and entrainment, this potential is more than

offset by the reasonably anticipated biological productivity of the planned mitigation
wetlands.

a
g
on an A N Pin Racn a A
> v cHo Siv ~ >

12 in-the-draft Lease- Amendmentforthe-propesed-project:“Compliance with the MLMP will
be enforced by the Regional Board and the Coastal Commission as provided in Section
6.6

> Thus, Poseidon has met its burden under Water Code Section 13142.5(b) to minimize

intake and mortality from the proposed CDP and has incorporated mitigation measures
into its project that satisfy this statute fully. In sum, the site, design, technolo and
mitigation measures proposed in this Plan represent a balanced approach to minimizing

the potential for intake and mortality from the CDP under stand-alone operations, and
individually and collectively satisfy the obligation under Section 13142.5(b) to employ best

available and feasible measures to minimize such effects.

43 The MLMP will also be enforced by the State Lands Commission draftunder the terms of the lease for the
intake system. State Lands Commission, Amendment of Lease PRC 8727.1.8727.1., 11.11-24.
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Part A

Marine Life Mitigation Plan

Submitted to the Regional Board November 14, 2008



POSEIDON RESOURCES MARINE LIFE MITIGATION PLAN

INTRODUCTION

Poseidon’s Carlsbad desalination facility will be co-located with the Encina Power Station

nd will th wer plant’s once-through ling intake an tfall structures. Th
desalination facility is expected to use about 304 million gallons per day (mgd) of estuarine
water drawn thr h the structure. The facility will rat th when th wer plant i

using its once-through cooling system and when it is not.

This Marine Life Mitigation Plan (the Plan) will result in mitigation necessary to address
the entrainment impact the facility’ f estuarine water. The Plan incl

two phases of mitigation — Poseidon is required during Phase | to provide at least 37 acres
f estuarine wetland restoration ri low. In Ph 11, Poseidon is r ired t

provide an additional 18.4 acres of estuarine wetland restoration. However, as described
low, Poseidon m h t rovi 1 A acr f restoration ring Ph I

Poseidon may also choose during Phase 11 to apply for a CDP to reduce or eliminate the
r ir 18.4 r f mitigation and inst nduct alternative mitigation

implementing new entrainment reduction technology or obtaining mitigation credit for
nducting dredaing.

NDITION A: WETLAND RESTORATION MITIGATION

Th rmitt hall devel implement and fun wetland restoration project that
compensates for marine life impacts from Poseidon’s Carlsbad desalination facility.

1.0 PHASED IMPLEMENTATION

Phase I: Poseidon is to provide at least 37 acres of estuarine wetland restoration. Within
two vears of issuance of the desalination facility’s coastal development permit (CDP),

Poseidon is to submit a complete CDP _application for a proposed restoration project, as
described below.

Phase 11: Poseidon is to provide an additional 18.4 acres of estuarine wetland restoration.
Within five years of issuance of the Phase | CDP, Poseidon is to submit a complete CDP

application proposing up to 18.4 acres of additional restoration, subject to reduction as
described below.

2.0SITE SELECTION

In consultation with Commission staff, the permittee shall select a wetland restoration site
or sites for mitigation in accordance with the following process and terms.

Within 9 months of the effective date of this permit, the permittee shall submit the
roposed site(s) and preliminary wetland restoration plan to the Commission for its review

and approval or disapproval.




ThI tinfth wetland restoration r' hII withinth thern Iifrni

County; Agua Hedionda Lagoon in San Diego Count¥! San Elijo Lagoon in San Diego
ty; Buena Vista L n in San Di nty: Huntington Beach Wetland in Oran

County, Anaheim Bay in Orange County, Santa Ana River in Orange County, Los Cerritos
Wetland in Los Angel nty, Ballona Wetland in Los Angel nt n rmon

Beach in Ventura County. The permittee may also consider any sites that may be
recommen th lifornia Department of Fish m high priority wetlan
restoration projects. Other sites proposed by the permittee may be added to this list with
the Executive Director’s approval.

Th is_for th lection shall n_evaluation of the sit inst the minimum
standards and objectives set forth in subsections 3.1 and 3.2 below. The permittee shall
take int nt and give seri nsideration to th Vi nd recommendations of th
Scientific_Advisory Panel (SAP) established and convened by the Executive Director

nt t ndition B.1.0. Th rmittee shall select the sit that meets the minimum

standards and best meets the objectives.

3.0 PLAN REQUIREMENTS

In_consultation with Commission staff, the permittee shall develop a wetland restoration
lan for the wetland sit identified through the sit lection pr ._The wetlan

restoration plan shall meet the minimum standards and incorporate as many as feasible of
th jectives in tions3.1and 3.2, r tively.

3.1 Minimum Standards

The wetland restoration project site(s) and preliminary plan(s) must meet the following

minimum standards:

Location within Southern California Bight;

Potential for restoration as tidal wetland, with extensive intertidal and subtidal areas;

Creates or substantially restores a minimum of 37 acres and up to at least 55.4 acres of
habitat similar to the affected habitats in Agua Hedionda Lagoon, excluding buffer
zone and upland transition area;

Provides a buffer zone of a size adequate to ensure protection of wetland values, and at
least 100 feet wide, as measured from the upland edge of the transition area.

Any existing site contamination problems would be controlled or remediated and would
not hinder restoration;




Site preservation is guaranteed in perpetuity (through appropriate public agency or
nonprofit ownershi r other mean rov the Executive Director), to protect

against future degradation or incompatible land use;

Feasible methods are available to protect the long-term wetland values on the site(s), in
perpetuity;

D not result in a net | f existing wetlands; an

D not result in an adverse impact on endanger nimal i r an adver
unmitigated impact on endangered plant species.

3.2 Objectives
The following objectives represent the factors that will contribute to the overall value of the
wetland.  Th lect it hall termined t hieve th jectives. Th
objectives shall also guide preparation of the restoration plan.
Provides maximum overall ecosystem benefits, e.g. maximum upland buffer,
nhancement of downstream fish val rovi regionall rce habitat tential
for local ecosystem diversity;
Provides substantial fish habitat compatible with other wetland values at the site(s);

Provides a buffer zone of an average of at least 300 feet wide, and not less than 100 feet
Wi m red from th lan f the transition area.

Provides maximum upland transition areas (in addition to buffer zones);

Restoration involves minimum adverse impacts on existing functioning wetlands and
other sensitive habitats;

Site selection and restoration plan reflect a consideration of site specific and regional
wetland restoration goals;

Restoration design is that most likely to produce and support wetland-dependent
resources;

Provides rare or endangered species habitat;

Provides for restoration of reproductively isolated populations of native California
species;

Results in an increase in the aggregate acreage of wetland in the Southern California
Bight;




Requires minimum maintenance;
Restoration project can be accomplished in a reasonably timely fashion; and,
Site(s) in proximity to the Carlsbad desalination facility.

3.3 Restrictions

The permittee may propose a wetland restoration project larger than the minimum

n ry siz ified in tion 3.1 ve, if biologicall ropriate for th
site(s), but the additional acreage must (1) be clearly identified, and (2) must not be the
rtion of the project t satisfving the standar n jectives list ve.

If th rmittee jointly enters int restoration project with another party: (1) th
ermittee’s portion of the project must be clearly specified, (2) any other party involved
nnot gain mitigation credit for th rmittee’ rtion of the project, an th

permittee may not receive mitigation credit for the other party’s portion of the project.

The permittee may propose to divide the mitigation requirement between a maximum
f two wetland restoration sit nless there i mpelling argument rov th

Executive Director, that the standards and objectives of subsections 3.1 and 3.2 will be
better met at more than two sites.

4.0 PLAN IMPLEMENTATION

41 tal Development Permit Application

The permittee shall submit complete Coastal Development Permit applications for the
Phase | and Phase 1l restoration plan(s) that shall include CEQA documentation and local
or other state agency approvals. The CDP application for Phase | shall be submitted
within 24 months following the issuance of the Coastal Development Permit for the
Carlsbad desalination facility. The CDP application for Phase 11 shall be submitted within
5 years of issuance of the CDP for Phase I. The Executive Director may grant an extension
to these time periods at the request of and upon a demonstration of good cause by the
permittee. The restoration plans shall substantially conform to Section 3.0 above and shall
include, but not be limited to the following elements:

Detailed review of existing physical, biological, and hydrological conditions; ownership,
land use and regulation;

Evaluation of site-specific and regional restoration goals and compatibility with the goal
of mitigating for Poseidon’s marine life impacts;

Identification of site opportunities and constraints;
Schematic restoration design, including:



Pr t and fill, water control structur ntrol m res for stormwater
buffers and transition areas, management and maintenance requirements;

Planting program, including removal of exoti i r f plants and or
seeds (local, if possible rotection of existing salt marsh plants, methods for
reserving t il an mentin ils with nitrogen and other n r il
amendments before planting, timing of planting, plans for irrigation until
tablish nd location of planting and elevations on the t raphic drawings;
Proposed habitat types (including approximate size and location);
A ment of significant impacts of ign ially on existing habitat val
and net habitat benefits;
Location, alignment an ifications for li facilities, if feasible;
Evaluation of steps for implementation e.g. permits and approvals, development
agreements, acquisition of property rights;
Cost estimates;
T raphic drawings for final restoration plan at 1” = 100 foot | ne foot
contour interval; and
Drawings shall irectly translatable into final working drawings.
Detailed information t how monitoring and maintenance will be implemented;
Detailed information t construction meth t
Defined final riteria for h habitat t nd meth t t termin
SUCCESS;

Detailed information about how Poseidon will coordinate with the Scientific Advisory
Panel including its role in independent monitoring, contingency planning review, cost
recovery, etc.;

Detailed information about contingency measures that will be implemented if
mitigation does not meet the approved goals, objectives, performance standards, or

other criteria; and

Submittal of “as-built” plans showing final grading, planting, hydrological features, etc.
within 60 days of completing initial mitigation site construction.

4.2 Wetland Construction Phase

Within 6 months of approval of the Phase | restoration plan, subject to the permittee’s
obtaining the necessary permits, the permittee shall commence the construction phase of
the wetland restoration project. The permittee shall be responsible for ensuring that
construction is carried out in accordance with the specifications and within the timeframes
specified in the approved final restoration plan and shall be responsible for any remedial
work or other intervention necessary to comply with final plan requirements.



4.3 Timeframe for Resubmittal of Project Elements

If the Commission does not approve any element of the project (i.e. site selection
restoration plan), th mmission will ify the time limits for compliance relative t

selection of another site or revisions to the restoration plan.

5.0 WETLAND MONITORING, MANAGEMENT AND REMEDIATION

Monitoring, management (including maintenance), and remediation shall be conducted
ver the “full rating life” of Poseidon’ lination facility, which shall r
from the date “as-built” plans are submitted pursuant to subsection 4.1(1).

The following section describes the basic tasks required for monitoring, management and
remediation. ndition B ifies th ministrative structure for carrvin t th
tasks, including the roles of the permittee and Commission staff.

5.1 Monitoring and Management Plan

A monitoring and management plan will be developed in consultation with the permittee

n ropriate wildlif nci ncurrently with the preparation of the restoration

plan to provide an overall framework to guide the monitoring work. It will include an
verall ription of the studies t nduct ver th r f the monitorin
program and a description of management tasks that are anticipated, such as trash
removal. Details of the monitoring studi nd management tasks will t forth in

work program (see Condition B).
5.2 Pre-restoration site monitoring

Pre-restoration site monitoring shall be conducted to collect baseline data on the wetland
attributes to be monitored. This information will be incorporated into and may result in
modification to the overall monitoring plan.

5.3 Construction Monitoring

Monitoring shall be conducted during and immediately after each stage of construction of
the wetland restoration project to ensure that the work is conducted according to plans.

5.4 Post-Restoration Monitoring and Remediation

Upon completion of construction of the wetland(s), monitoring shall be conducted to

measure the success of the wetland(s) in achieving stated restoration goals (as specified in
the restoration plan(s)) and in achieving performance standards, specified below. The
permittee shall be fully responsible for any failure to meet these goals and standards during
the facility’s full operational yvears. Upon determining that the goals or standards are not
achieved, the Executive Director shall prescribe remedial measures, after consultation with
the permittee, which shall be immediately implemented by the permittee with Commission



staff direction. If the permittee does not agree that remediation is necessary, the matter
m t for hearing and di ition by th mmission.

ful achievement of th rforman tandar hall (in som m r

relative to approximately four reference sites, which shall be relatively undisturbed,
natural tidal wetlands within th thern lifornia Bight. The Executive Director shall

select the reference sites. The standard of comparison, i.e., the measure of similarity to be
.0., within the ran r within th % confidence interval) shall ified in th

work program.

In measuring the performance of the wetland project, the following physical and biological
rformance standards will :

Longterm Physical Standards. The following long-term standar hall maintain
over the full operative life of the desalination facility:

Topography. The wetland(s) shall not undergo major_topographic_degradation
h X ive erosion or imentation);

Water Quality. Water quality variables [to be specified] shall be similar to reference

wetlands;

Tidal prism. If the mitigation site(s) require dredging, the tidal prism shall be

maintain nd tidal flushing shall not be interrupted; an

Habitat Areas. The area of different habitats shall not vary by more than 10% from
the ar indicated in the restoration plan(s).

Biological Performan tandards. The following biological performan tandar

shall be used to determine whether the restoration project is successful. Table 1, below,
indicates suggested sampling locations for each of the following biological attributes;
actual locations will be specified in the work program:

Biological Communities. Within 4 years of construction, the total densities and
number of species of fish, macroinvertebrates and birds (see Table 1) shall be
similar to the densities and number of species in similar habitats in the reference
wetlands;

Vegetation. The proportion of total vegetation cover and open space in the marsh
shall be similar to those proportions found in the reference sites. The percent cover
of algae shall be similar to the percent cover found in the reference sites;

Spartina Canopy Architecture.  The restored wetland shall have a canopy
architecture that is similar in distribution to the reference sites, with an equivalent
proportion of stems over 3 feet tall;

Reproductive Success. Certain plant species, as specified by in the work program,
shall have demonstrated reproduction (i.e. seed set) at least once in three years;
Food Chain Support. The food chain support provided to birds shall be similar to

that provided by the reference sites, as determined by feeding activity of the birds;
and




Exotics. The important functions of the wetland shall not be impaired by exotic

SPECIES.

Table 1: mpling L ion
Salt Marsh Open Water Tidal
Spartin | Salicornia | Upper | Lagoon | Eelgrass | Mudflat | Creeks
a
1) Density/spp:
—Fish X X X X
— Macroinvert- X X X X
ebrates
= Birds X X X X X X
2) % Cover
Vegetation X X X X
algae X X X

3) Spartina X
architecture
4) X X X
Reproductive
SUCCESS
5) Bird feeding X X X
6) Exotics X X X X X X X

6.0 ALTERNATIVE MITIGATION

As part of Phase 11, Poseidon may propose in its CDP application alternatives to reduce or

eliminate the required 18.4 acres of mitigation. The alternative mitigation proposed may be
in the form of implementing new entrainment r tion technol rm mitigation

credits for conducting dredging, either of which could reduce or eliminate the 18.4 acres of
mitigation.

NDITION B: ADMINISTRATIVE STRUCTURE
1.0 ADMINISTRATION

Personnel with ropriat ientifi r _technical trainin n kills will, under th

direction of the Executive Director, oversee the mitigation and monitoring functions
identified and required by Condition A. The Executive Director will retain scientific and




administrative support staff needed to perform this function, as specified in the work
program.

This technical staff will oversee the preconstruction an t-construction sit ment
mitigation project design and implementation (conducted by permittee), and monitorin
tivities (including plan preparation); the field work will n ntractors under th

Executive Director’s direction. The contractors will be responsible for collecting the data,
nalvzing and interpreting it, and reporting to the Executive Director.

The Executive Director shall conven ientific Advisory Panel to provide the Executiv

Director with scientific advice on the design, implementation and monitoring of the
wetland restoration. Th nel shall consist of r niz ientists, includin marin

biologist, an ecologist, a statistician and a physical scientist.
2.0 BUDGET AND WORK PROGRAM

The funding necessary for the Commission and the Executive Director to perform their
r nsibiliti rsuant to th nditions will rovi th rmittee in a form

and manner_ reasonably determined by the Executive Director to be consistent with
r irements of State law, and which will fficien nd minimize total ts to th

Qermlttee The amount of funding will be determlned by the Commlssmn on a biennial

by the Executlve Director in consultatlon with the Qermlttee, and reviewed and aggroved
th ion in conjunction with its review of the restoration plan. If th rmitt

and the Executive Director cannot agree on the budget or work program, the disagreement
will mitted to th mmission for resolution.

The budget to be funded by the permittee will be for the purpose of reasonable and

necessary costs to retain personnel with appropriate scientific or technical training and
skills needed to assist the Commission and the Executive Director in carrying out the
mitigation and lost resource compensation conditions. In addition, reasonable funding will
be included in this budget for necessary support personnel, equipment, overhead,
consultants, the retention of contractors needed to conduct identified studies, and to defray
the costs of members of any scientific advisory panel(s) convened by the Executive Director
for the purpose of implementing these conditions.

Costs for participation on any advisory panel shall be limited to travel, per diem, meeting
time and reasonable preparation time and shall only be paid to the extent the participant is
not

otherwise entitled to reimbursement for such participation and preparation. The amount
of funding will be determined by the Commission on a biennial basis and will be based on a
proposed budget and work program, which will be prepared by the Executive Director in
consultation with the permittee, and reviewed and approved by the Commission in
conjunction with its review of the restoration plan. If the permittee and the Executive

Director cannot agree on the budget or work program, the disagreement will be submitted
to the Commission for resolution. Total costs for such advisory panel shall not exceed




100,000 per vear adjusted annually by any increase in the consumer price index

licable t lifornia.

The work program will include:
A ription of the studies t n t ver th nt tw r_peri
including the number and distribution of sampling stations and samples per station,
meth | nd statistical analysis (including the standard of comparison t

in comparing the mitigation project to the reference sites);

A description of the status of the mitigation projects, and a summary of the results of
the monitoring studies to that point;

A ription of four referen it

A ription of th rformance standards that hav n met, and th that hav t
to be achieved:;

A description of remedial measures or other necessary site interventions;
A description of staffing and contracting requirements; and,

A description of the Scientific Advisory Panel’s role and time requirements in the two

I peri
The Executive Director m mend the work program at any tim ject t lto th
Commission.

3.0 ANNUAL REVIEW AND PUBLIC WORKSHOP REVIEW

The permittee shall submit a written review of the status of the mitigation project to the
Executive Director no later than April 30 each year for the prior calendar year. The
written review will discuss the previous vear’s activities and overall status of the mitigation
project, identify problems and make recommendations for solving them, and review the
next year’s program.

To review the status of the mitigation project, the Executive Director will convene and
conduct a duly noticed public workshop during the first year of the project and every other
year thereafter unless the Executive Director deems it unnecessary. The meeting will be
attended by the contractors who are conducting the monitoring, appropriate members of
the Scientific Advisory Panel, the permittee, Commission staff, representatives of the
resource agencies (CDEG, NMFS, USFWS), and the public. Commission staff and the
contractors will give presentations on the previous biennial work program’s activities,
overall status of the mitigation project, identify problems and make recommendations for
solving them, and review the next upcoming period’s biennial work program.




The public review will include discussions on whether the wetland mitigation project has
met th rforman tandar identifi roblem nd recommendations relative t

corrective measures necessary to meet the performance standards. The Executive Director
will use information presented at the public review, as well as any other relevant

information, to determine whether any or all of the performance standards have been met,
whether revisions to the standar re n r nd whether remediation is r ir

Major revisions shall be subject to the Commission’s review and approval.

The mitigation project will be successful when all performance standards have been met
h r for a three-vear period. The Executive Director shall report to th mmission

upon determining that all of the performance standards have been met for three years and
that the project i m ful. If th mmission determines that th rforman

standards have been met and the project is successful, the monitoring program will be
I wn recommen the Executive Director an rov th mmission.

A public review shall thereafter occur every five years, or sooner if called for by the
Executive Director. The work program shall reflect the lower level of monitoring r ir

If subsequent monitoring shows that a standard is no longer being met, monitoring may be
incr to previ level termined n r the Executive Director.

The Executive Director may mak termination on th r failure to meet th

performance standards or necessary remediation and related monitoring at any time, not
just at the time of the workshop review.

4.0 ADDITIONAL PROCEDURES

4.1 Dispute Resolution
In the event that the permittee and the Executive Director cannot reach agreement

regarding the terms contained in or the implementation of any part of this Plan, the matter
may be set for hearing and disposition by the Commission.

4.2 Extensions

Any of the time limits established under this Plan may be extended by the Executive
Director at the request of the permittee and upon a showing of good cause.

CONDITION C: SAP DATA MAINTENANCE

The permittee shall make available on a publicly-accessible website all scientific data
collected as part of the project. The website and the presentation of data shall be subject to
Executive Director review and approval.



PART B: MLMP’S 11 IDENTIFIED SITES

TIJUANA ESTUARY

Tijuana Estuary is located in the extreme southwestern corner of the U.S. in San Diego
nty (Figure 1). Wetland restoration planning and implementation at Tijuana Estuar

has been ongoing for over 20 years, beginning in 1986 with a 495-acre restoration plan for

th th arm of the estuary fun th liforni tal Conservancy. In 2 th
Coastal Conservancy funded a renewed look at restoration of the south arm. Completed in
2 the Tijuana Estuary-Friendship Marsh Restoration Feasibility and Design St

Tierra Environmental Services March 2008) identified approximately 250 acres of
restored tidal wetlands. Restoration w. lanned in _ph ndent n_funding.

Phase 1 includes 39 acres; Phase 2 - 37.2 acres; Phase 3 - 74.9 acres; Phase 4- 31.7 acres;
and Phase 5 — 67.3 acres.

An EIR will required for the project. T te n tion h n taken regardin

preparation of an EIR. In addition, a number of discretionary permits are required for the
roject, includin t not limited t S. Arm r f Engineer tion 404 permit

and a California Coastal Commission Coastal Development Permit. To date, no action has
n taken on permit isition.

SAN DIEGUITO RIVER VALLEY

n Di ito L n is located in the City of Del Mar at the termin f th n Di it
River (Figure 1). Wetland restoration planning at San Dieguito Lagoon has been on-goin
since the late 1970s when the City of Del Mar and the California Coastal Conservancy

prepared a plan for revitalizing and managing the lagoon and surrounding areas. In the
1991, the California Coastal Commission adopted new operating conditions for the San
Onofre Nuclear Generating Station (SONGS) Units 2 and 3 operated by Southern
California Edison (SCE). These conditions required SCE to restore 150 acres of tidal
wetland as mitigation for impacts to the marine environment from operation of SONGS
units 2 and 3. In 2000, the San Dieguito Wetland Restoration EIR/EIS was competed.
That document was based on the final Coastal Commission conditions that SCE submit a
plan for a total of 150 acres of credit, including creation or substantial restoration of 115
acres of tidal wetland with up to 35 acres credit for perpetual maintenance of the tidal inlet
of the lagoon. SCE began construction of the restoration project in 2006.

In 2007, Poseidon Resources identified San Diegutio Lagoon as a potential site to mitigate

for impacts to the marine environment from the proposed operation of its Carlsbad
Desalination Plant in Carlsbad, California. Conceptual plans for approximately 42 acres
of tidal wetland creation were developed and submitted to the Coastal Commission
pursuant to Poseidon’s application for a Coastal Development Permit. A project-specific
EIR and a number of discretionary permits would be required for Poseidon to accomplish
mitigation requirements at San Dieguito Lagoon. To date there has been no action on the

environmental document or required permits.




SAN ELI1JO | AGOON

San Elijo L agoon is located in the City of Encinitas at Cardiff-by-the-Sea (Figure 1).

2001, The City of Encinitas funded the San Elijo Lagoon Inlet Relocation Plan (Coast g

Environments 2001) that examined three restoration alternatives, including the
infrastructure improvement iated with the tidal inlet, railr nd Highway 101. In

2006, the U.S. Army Corps of Engineers prepared the Encinitas/Solana Beach Shoreline
Protection an n Elijo L n Environmental Restoration Feasibility St which

included detailed analysis of a selected restoration for the lagoon. This plan was rejected

the r r ncies for not providing analysis of restoration alternatives t mpar
to the selected restoration plan. Thus, there is currently no accepted plan for restoration at
San Elijo Lagoon.

Anv restoration plan for San Elijo L n will r ir roject- ific EIR and th

of discretionary permits typical of coastal projects. To date, no action has been taken on
th r ired items.

AQUA HEDIONDA LA N

A Hedion L n is located in th ity of rl t the termin f A
Hedionda and Macario creeks (Figure 1). The majority of the lagoon is owned and
maintain rillo Power 11, which rates th -megawatt Encina Power Station

located on the outer basin of the lagoon. The lagoon was created in the early 1950s to
rovide the Encin lant with water for ling. Poseidon’s Carlsbad Desalination

Plant (CDP) is located at Aqua Hedionda Lagoon with the intent of using Encina cooling

water for desalination while Encina continues to operate. The entire 400-acre lagoon was
completely re-dredged in 1998-1999 to an average depth of 8 -11 feet.

In August 2007, Poseidon developed a Request for Expressions of Interest which was sent
to a number of organizations associated with the Carlsbad Watershed Network in an
attempt to identify mitigation opportunities at Aqgua Hedionda L agoon. Three proposals

were received as presented below.

Expansion of the Aqgua Hedionda Lagoon Ecological Reserve. This project includes
the acquisition and preservation of land north of the existing Ecological Reserve.
Eradication of Invasive Exotic Plants and Restoration with Native Vegetation. This
project was proposed by the Aqua Hedionda Lagoon Foundation.

Agua Hedionda Lagoon Abalone Stock Enhancement. This project proposed
creation of a 100,000 abalone stock at the Carlsbad Aquafarm and use of this stock
to replenish abalone populations near the lagoon.

It was determined that none of the proposed projects meet the goals and objectives of the
Coastal Commission. Thus, there is currently no accepted restoration plan for the lagoon.



BUENA VISTA LA N

Buena Vista L n is locat tween the citi f nsi n rl in San Di
County (Figure 1). The lagoon is comprised of four basins as a result of road and railroad
rossings. nstriction of tidal flows from th rossing in conjunction with incr

sedimentation from upstream sources and decreased water quality has resulted in a
r freshwater | n. A concrete weir built across th n inlet in 1972 control

the minimum water level in the lagoon.

The problem of accelerated sedimentation in the lagoon was acknowledged as early as the
1970s. Th thern California Wetland Recovery Project fun the Buena Vista L n

Restoration Feasibility Analysis which was completed in 2004 (Everest International
nsultants, 2004). The restoration feasibility analysis identified thr rimary restoration

alternatives: the Freshwater Alternative; the Salt Water Alternative; and, the Mixed Water

Alternative, with restored tidally influen wetlands ranging from 0 to 1 r

In 2007, th FWS an DEG i Noti f Intent to prepare an EIS with th It
Water alternative identified as the preferred alternative and the Freshwater Alternative

nd Mixed Water Alternative identifi Iternativ nsider t rejected. A
contractor was selected and work on the EIS was initiated; however, work on that
ment was halt nd there i rrently no environmental mentation for th

proposed restoration.

ANAHEIM BAY

Anaheim bay is located within the city limits of Seal Beach and Huntington Beach in
Orange County (Figure 2). There are approximately 956 acres of wetland habitats

associated with the Bay, nearly all of them contained within Seal Beach National Wildlife

Refuge located within the Seal Beach Naval Weapons Station. In 1990, approximately 116
acres of wetlands adjacent to the Seal Beach National Wildlife Refuge were restored at
Anaheim Bay as mitigation for impacts associated with construction of a 147-acre landfill
at the Port of L ong Beach.

In 2007, the U.S. Fish and Wildlife Service (USFWS) published a Notice of Intent to

prepare a Comprehensive Conservation Plan (CCP) for the refuge. The CCP is intended to
act as a “blueprint” for management of the Refuge over the next 15 years. In August 2008,

the USFWS published an update on the CCP. That update presented three draft
alternatives for the CCP:

Alternative A — No Action;
Alternative B — Maximum Salt Marsh Restoration, Continue Current Public Use

Program;




Alternative C - Optimize Upland and Wetland restoration, Improve
rtunities for Wildlif rvation (Preferred Alternative).

nder Alternativ the preferr Iternativ roximately 1 r f tal

scrub habitat, 15 acres of wetland/upland transition habitat, and 8 acres of salt marsh
woul restored. Th te did not detail the tidal condition of the 8-acre restoration.

The selection of Alternative C as the preferred alternative is considered a draft decision,
ject to a final ision durin lic review of the draft ment. Restoration of eight

acres of salt marsh is not sufficient to meet Coastal Commission requirements as stated on
November 14, 2008.

SANTA ANA RIVER

Th nta Ana River wetlan re locat th of the Huntington Beach wetlan th
of the Santa Ana River mouth (Figure 2). The area consists of approximately 170 acres of
wetlan ituated in four main sites within the greater Santa Ana River wetlan mplex.
It is estimated that the historic acreage of wetlands at the mouth of the river was 2,900
acres. The site has been degr riculture, oil extraction activities and other human
USES.

In 1987, the Marsh Restoration, Lower Santa Ana River Channel, Orange County,

liforni imon_Li A jlates 1987) w. repared for th S, Arm r f
Engineers (USACOE), Los Angeles District. The restoration plan identified three
Iternative restoration narios for 2-acr rtion of the wetlan wn th
USACOE. The restoration was subsequently implemented in 1989 as mitigation for
iological impact iated with the | ower Santa Ana River Improvement Project. In

1991, Orange County adopted an enhancement plan for South Talbert and Fairview/North
Talbert parks, renamed Talbert Nature Preserve in 1995. In 1991, the Orange County

Environmental Management Agency (OCEMA) developed a draft | ocal Coastal Plan
LCP) for restoration on land owned by Mobile Oil. OCEMA did complete processing of
the LCP.

There have been no official wetland restoration plans formulated for the Santa Ana River

Mouth wetlands since the 1990s. Any restoration activity at this site would require
extensive study, land acquisition and infrastructure removal (primarily oil extraction

infrastructure), detailed engineering, an environmental document and the usual suite of
discretionary permits.

HUNTINGTON BEACH WETLANDS

Huntington Beach Wetlands are located between Brookhurst Street and the Santa Ana
River along the Pacific Coast Highway in the City of Huntington Beach (Figure 2).

Wetland restoration planning at Huntington Beach Wetlands began in the mid 1980s with
the inception of the Huntington Beach Wetlands Conservancy (HBWC). The HBWC and

the California Coastal Conservancy collaborated on the restoration of the 27-acre Talbert
Marsh, a portion of the Huntington Beach Wetlands, in 1990. In 2005, a report entitled




Development and Analysis of Restoration Alternatives was prepared for the HBWC and
tal nservan Moffatt & Nichol et al. 2 . In2 th m thors pr

the Huntington Beach Wetlands Conceptual Restoration Plan that identified the preferred
restoration plan. A Mitigated Negative Declaration (MND) w repar rsuant t

CEQA in December 2007 and was adopted by the County of Orange in January 2008.

Huntington Beach Wetlands consist of Talbert Marsh (27 acre), Brookhurst Marsh (67
r Maagnolia Marsh, includin r Marsh (4 r nd Newland Marsh (54 acres).

As stated previously, Talbert Marsh was restored in 1990. Brookhurst Marsh is currently
ing restor hris W Moffat & Nichol rs. comm.). Newland Marsh is own

the California Department of Transportation (Caltrans) and is not currently available for
restoration nother entity. Thus, the 43-acre Magnolia Marsh is the onl mponent

available for restoration by Poseidon (Chris Webb, Moffat & Nichol, pers. comm.).

An adopted MND exists for the project and seven of eight discretionary permits identified
in th nceptual Restoration Plan hav n ired. Onl nty of Orange Fl

Control Agency Encroachment Permit remains to be acquired.
BALLONA WETLANDS

Ballona Wetlands, located south of Playa del Rey and east of Jefferson Boulevard (Figure
2). is the last major wetland remaining in Los Angel nty. In 2004, CDEG took title t

approximately 540 acres of former wetlands. The State Lands Commission owns
roximatel res of created freshwater marsh and muted tidal salt marsh.

In 2005, the California State Coastal Conservancy funded the Ballona Wetlands
Restoration Feasibility Studvy (PWA et al., 2008). This study culminated in the

development of five restoration scenarios, ranging from minimal wetland creation coupled
with maximum upland restoration to maximum wetland restoration. Maximum wetland
restoration _would include the removal of Ballona Creek Flood Control Channel,
modification of several existing roads, and relocation of pipelines and other infrastructure.

The area of tidally-influenced wetland habitat restored varies from approximately 165 to
375 acres.

A project-specific EIR and a number of discretionary permits would be required for
restoration at Ballona. To date there has been no action on an environmental document or

required permits.

LOS CERRITOS WETLANDS

Los Cerritos Wetlands is a degraded relic wetland area flanking the lower San Gabriel
River in Los Angeles County (Figure 2). A number of stakeholders have been involved
with restoration planning of the wetlands. In 2005, a conceptual restoration plan for
approximately 496 acres at Los Cerritos was prepared by Moffat & Nichol for California

Earth Corps, a local stakeholder. The restoration plan includes primarily conceptual-level
engineering and hydrology, but does not include analysis of biological resources other




resources. The conceptual restoration plan identifies three phases: Phase | (171.9 acres);
Ph 1l (137 acres); and Ph 187.2 acres).

itats t reated. Of the
approximately 496 acres included in the restoration plan, potentially 25% (124 acres
woul restor tidal habitat; 55% (27 r intertidal wetlands; and 20%
(99) acres a supratidal habitat located above the mean high tide line. However, these
numbers ar nceptual only. Th nceptual plan incl ri ver th n riel

River as well as removal of existing levees and oil extraction infrastructure.

Restoration of Los Cerritos will require additional studies, including refined engineering
lan iological r r impact analysi reparation of an environmental ment

and acquisition of discretionary permits.  Acquisition of privately-owned land is
fundamental to implementation of th nceptual plan. T t h isition h n

an impediment to a unified restoration strategy
ORMOND BEACH

The Ormond Beach Restoration Project is a State Coastal Conservancy-funded project
located in Ventur nt joining the citi f Port Hueneme an xnard (Figure 2).

Approximately 1,500 acres of Ormond Beach is undeveloped and includes a mix of
r wetlan h an n ricultur nd mix industry, includin n

abandoned metals-processing plant and an existing electricity generating plant. A 560-acre
k club with artificially maintain n nd remnant intertidal habitat exists to th

north of Ormond Beach. The goal of the Ormond Beach Restoration Project is the

isition of 1,1 res at Ormond Beach and th res of th k club for a total
restoration of approximately 1,600 acres. While restoration can be accomplished with less
than the 1,100 acre goal, the property acquisitions are crucial to reducing total restoration
costs and accommodating sea level rise.

To date the Coastal Conservancy has acquired 540 acres at Ormond Beach. Prior to the
planned restoration, the Conservancy must acquire 210-340 acres of the Southland Sod
Farm. Sale of a portion (210 acres) of this farm has been offered by the owner, contingent

upon completion of the City of Oxnard’s Specific Plan for Ormond Beach.

The 50-acre Reliant Power Plant is situated on fill that was formerly coastal lagoon. This

parcel divides the proposed restoration in half, obstructing potential hydrologic and
biological connectivity. This plant is expected to cease operation within the next five vears
due to fundamental inefficiencies and adverse effects on marine life caused by its intake
and outfall (P. Brand, Coastal Conservancy).

The 40-acre Halaco metals processing facility also occupies former coastal lagoon. The
goal of the restoration plan is to acquire the Halaco property and restore the former
wetlands after the EPA has remediated this Superfund site.




The Ormond Beach Restoration Feasibility Study, funded by the Coastal Conservancy, was
not available at the time of this analysis. The plan is expected t rel rly 2

The focus of the Ormond Beach restoration plan appears to be based primarily on land
isition. nsiderable effort will r ir rior to restoration, including refin

engineering, environmental documentation, and permitting.



CHAPTER 7
CONCLUSION

7.1 PLAN PURPOSE

The San-Biege-Regional Wa{er—QuaJween#eLBoard%Regmn&l—Be&Fd} adopted Qeeler—Ne—RQ-

2006-0065-(the Permit ad-De
Project{CBP)_for the CDP’s dlscharge to the Pacmc Ocean via the eX|st|ng Enema—PeweF

Statien(EPS) discharge channel. The CDP is planned to operate in conjunction with the EPS by
using the EPS cooling water discharge as its source water whenever the power plant is operating

and producing at least 304 MGD of cooling water discharge.

In the event that the EPS were to cease operations, and Poseidon were to independently operate
the seawater intake and outfall for the benefit of the CDP, such independent operation will
require additional review pursuant to Water Code Section 13142.5(b). Water Code Section
13142.5(b) requires industrial facilities using seawater for processing to use the best available
site, design, technology, and mitigation feasible to minimize impacts-te-marine-Hfeintake and
morality of marine life. This Plan reviews stand-alone operations and also ensures
mpliance with Section 13142. when the EPS i ratin t pr ing less than
MGD, since intake and mortality under that circumstance would be less than when the
CDP operates in stand-alone mode.

This Flew—Entrainment—and—tmpingement—Minimization—Plan—(Plan)Plan is developed in

fulfillment of the above-stated requirements and contains site-specific activities, procedures,
practices and mitigation plans which Poseidon proposes to implement to minimize #npaets

teintake and mortality of marine organisms when the Carlsbad-Desatination-PrejectCDP intake
requirements exceed the volume of water being discharged by the EPS.

7.2 PLAN COMPLIANCE

As shown in Table 7-1, the Plan addresses each of the provisions of Water Code Section
13142.5(b):

Identifies the best available site feasible to minimize Projectrelated-impacets
teimpingement and entrainment of marine life_from the CDP;

Identifies the best available design feasible to minimize Prejectrelated-impacts
teimpingement and entrainment of marine life; from the CDP

Identifies the best available technology feasible to minimize Prejectrelated
impacts-tofeasible to minimize impingement and entrainment of marine life_from the

I
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Quantifies the-unaveidable-tmpacts-to-marine-Hfeimpingement and entrainment

that m r even after th lication of t available sit iogn an m
technology; and

Establishes-a-state-ageney-coordinated processforidentification-ofldentifies the
best avallable mitigation measures feasible to mlnlmlze Prejeewela%eeumpaetsieemanﬂe

| impingement and entrainment, an ition to th
addressed through site, design, and technology aggroaches.

Table 7-1
Site, Design, Technology and Mitigation Measures to Minimize hmpacts-te-Marinre-Lifelntake and
Mortality
Category Feature Result
1-Site Proposed location at Best available site for the prejectCDP, no feasible and less
Encina Power Station environmentally damaging alternative locations.
{EPS)
Design Use of EPS discharge as | Sixty-one-percentreduction-ofEliminates entrainment and
source water impingement impacts-attributable to the CDP_when the
EPS is discharging at least 304 MGD
Design Reduction in inlet Reduction of impingement of marine organisms
screen velocity
Design Reduction in fine screen | Reduction of impingement of marine organisms
velocity
Design Ambient temperature Eliminate entrainment mortality associated with the
processing elevated seawater temperature
Design Elimination of heat Eliminate mortality associated with heat treatment.
treatment
Technology Installation of VFDs on | Reduce the total intake flow for the desalination facility to
the CDP’s intake no more than that needed at any given time, thereby
pumps minimizing the entrainment of marine organisms.
Lhommeae s mennds aplaen e e seien o
m 7l = =— :
3—Techrology ‘ = .I'" Sl i i = .
technology the small plankton from the seawater.
4-—Technology SR llel AR R IFE'II st s
j O
eapturlled SEEEEALE | SRR SR
S—Technology ASERE ,yealsel SLC-may require Poseiden- s_talladdl_tle 2 t_eel slogy-as
B s e GB.S'SE.E 2ok GEREACGED
Commission (SLC} o aad fedeeal _Iawsandleg_ulatle B e s
aﬁalyze ef p“ QI HEREY SR TR HI eareusing i3 ellegles R
i j j j j O
tlleaual_lablhty GII . T BRI R
ERriRAn AR ec e
impacts:
Mitigation Implementation of Compensates for unavoidable entrainment and
slecelmieahen s impingement #mpacts-and enhances the coastal
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the MLMP developed environment.
pursuant to a state-
agency coordinated
process-deseribed-in

7.3 PROPOSED MITIGATION APPROACH

Poseidon is—usirg—aHwill the best available site, design and technology feasible-metheds to
minimize or reduce #simpingement and entrainment impactsassociated with the CDP’s

operations. These methods are likely to reduce the Project-related-impactsCDP’s impingement

and entrainment to marine life well below the levels identified in Chapter 5. To minimize

unavoidable PFe}eet—Qirelated mpaets—temgmggmgnt gng gntrgmmgnt g marlne life,

Poseldon has :

geals.committ t im I m ntln th MLI\/IP
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QI.IS'EE.' tigation projectin-Sa
|_|||t|gat|e Fprogram details
|||||9I|e. IF“EF FE*EI'.B Haetals -
Haplementation-program o May-involve additional-inter
details-(if-applicable) agency-coordination-meeting
project(s)

7.4 REGULATORY ASSURANCE OF PLAN ADEQUACY

There are a number of regulatory assurances in place to confirm the adequacy of the
prepesedMLMP and resulting restoration-ptan. The Regional Board;_and Coastal Commission
have direct jurisdiction over the implementation of the MLMP. In addition, the Regional
Board, Coastal Commission, and State Lands Commission_will continue to have ongomg
jurisdiction over the

planCDP.

AdditionatySpecifically, the Regional Board’s approval will be necessary in order to
achieve NPDES permit renewal for the Project in 2011. Poseidon must make additional

coastal development permit applications to the Coastal Commission. In addition, ten years
after the lease for the intake system is issued, that-the CDP will be subject to further
environmental review by the State Lands Commission {SEC}-to analyze all environmental effects
of facility operations and consider alternative technologies that may further reduce any-Hnpacts
found—SLC-may-reguireintake and mortality of marine life. The State L ands Commission
may impose additional requirements as are reasonable and as are consistent with applicable state
and federal laws and regulations.

This multi-agency approach willmeans that there are multiple safeguards to ensure that even
when the CDP converts to stand-alone €BP-operations, it will continue to use the best available

site, design, technology and mitigation feasible to minimize Prejectrelated-impacts—to-marine
Hfeintake and mortality attributable to the CDP.

7.5  CONCILUSION

The CDP will use the best available site, design, technology and mitigation measures
feasible to minimize the intake and mortality of marine lif iated with the intake of

water t rt the CDP’ lination rations.
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