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STAFF NOTE

Staff prepared these recommended Revised Findings to reflect the Commission’s August 6, 2008
decision approving a Marine Life Mitigation Plan for the Poseidon desalination facility in
Carlsbad, San Diego County. The Plan is required pursuant to Special Condition 8 of Coastal
Development Permit #E-06-013. The Commission’s approval at the August hearing included
modifications to the Plan proposed by both staff and Poseidon. Because the Commission’s
action differed from staff’s recommendation, revised findings are necessary. The recommended
Revised Findings herein support the Plan as approved by the Commission and are based on
staff’s review of the August 6, 2008 hearing transcript and the record before the Commission.
Recommended changes from the August 6 document are shown in strikethrough and bold
underline text.

Please note that the Commission required Poseidon to submit within 60 days of Commission
approval a revised Plan for Executive Director review and approval that incorporates the
Commission’s approved modifications. Poseidon submitted a plan in early October 2008, which
is being reviewed by the Executive Director.
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SUMMARY

On November 15, 2007, the Commission conditionally approved CDP E-06-013 for Poseidon
Resources (Channelside), LLC (Poseidon) for construction and operation of a desalination
facility to be located adjacent to the Encina Power Plant in Carlsbad, San Diego County. As part
of the Adopted Findings for its approval, the Commission imposed Special Condition 8, which
required Poseidon to submit for further Commission review and approval, a Marine Life
Mitigation Plan (MLMP, or the Plan).!

deta#ed—m%eenens—l—l—and—#&ef—thr&memerandum At its Auqust 6, 2008 hearlnq the

Commission approved the Plan with modifications. Because the Commission’s action
differed from staff’s recommendation, revised findings are necessary.

wingThe Commission modified the

Plan as follows:

1) Poseidon shatis to create or restore between-55.4 and-68 acres of coastal estuarine
wetland habitat within the Southern California Bight. For Phase I, within 10 months of
issuance of the desalination facility’s coastal development permit (CDP), Poseidon
must submit proposed site(s) and a Preliminary Restoration Plan for Commission
review and approval. Within two years of issuance of the CDP for the desalination
facility, Poseidon must submit a complete CDP application to restore at least 37
acres of estuarine wetlands. For Phase |1, within five years of issuance of the CDP
for the Phase | restoration, Poseidon must submit a complete CDP application to
restore an additional 18.4 acres of estuarine wetlands. Poseidon may apply to do all
55.4 acres of restoration during Phase I. Poseidon may request the Commission
reduce or eliminate the Phase Il restoration requirement if Poseidon adopts
technologies that reduce entrainment levels below currently anticipated levels or

! The Commission’s approval of this CDP also included Special Condition 10, which required Poseidon to submit
for Commrssron revrew and approval an Energy Mrnlmlzatron and Greenhouse Gas Reductron PIan That-Special

ZGQ&Ge#mmssrenhearmgL The Comm|SS|on approved the Enerqv Mlnlmlzatlon and Greenhouse Gas

Emission Reduction Plan at its August 6, 2008 hearing. The recommended Revised Findings for that Plan are
on the Commission’s December 2008 hearing agenda as ltem XXx.
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undertakes dredging in Agua Hedionda Lagoon in a manner that warrants
mitigation credit.

2) Poseidon shall implement its Marine Life Mitigation Plan in conformity to the conditions
provided in Exhibit 2 of this-memerandum these Findings.

3) Within 60 days of the Commission’s approval of this modified Plan, Poseidon shall
submit for the Executive Director’s review and approval a revised Plan that includes
these modifications.

The first recommendation-modification is based on a review of Poseidon’s proposed Plan by
staff and the Commission’s independent scientific experts.? Poseidon’s entrainment study
identified impacts that these reviewers believe require more mitigation than Poseidon has-had
proposed. StafffurtherbelievesthattThis amount of mitigation is necessary to ensure the
project conforms to Special Condition 8 and Sections 30230, 30231, and 30260 of the Coastal

Act. Based on results from Poseidon’s entrainment study, this+ange-tr-acreage—from-55-t6-68
acres—represents-the-range-in-statistical-confidenece-that-weuld 55.4 acres of wetland

restoration will provide the Commission with 80% {-e-55-aeres)-t6-95% confidence {68
aeres) that the mitigation would fully mitigate the impacts identified in the study. Section 4.2 of

this-memeorandum-these Findings provides a more detailed discussion.?

The second recemmendationis-meantte-modification ensures that mitigation is timely and
successful. It weuld-requires Poseidon to implement its mitigation subject to the conditions
similar to those the Commission required of Southern California Edison at its San Dieguito
Restoration Project (see, for example CDPs #183-73 and #6-04-88). Although Poseidon’s
current Plan does not commit to provide mitigation at a particular site, Poseidon had previously
identified a mitigation site in San Dieguito Lagoon adjacent to Edison’s as the best location to
mitigate for its entrainment impacts. Staffrecommends-the-two-projectsbe-held-to-similar
standards: The Commission’s scientific experts eoncurwith-thisrecommendation-recommend
that the two restoration projects be subject to similar standards. Section 4.2 provides a
more detailed discussion of this recemmendation-modification.

The third recommendation-modification is meantto help ensure Poseidon and-the-Cemmission
implements the appreved-mitigation plan_as approved. Additionally, the 60-day deadline in the
recommendation would-be is consistent with the requirement imposed by the San Diego
Regional Water Quality Control Board that Poseidon provide a mitigation plan for Board
approval by October 9, 2008.*

2 Staff consulted with members of the Commission’s Marine-Review-Committee Scientific Advisory Panel (SAP).
Committee members are identified in Section 3.0 of this memorandum.

* The Regional Board’s Order, adopted on April 9, 2008 requires, in part: “Within six months of adoption of this
resolution, Poseidon shall submit to the Regional Board Executive Officer, for approval by the Regional Board an
amendment to the Plan that includes a specific proposal for mitigation of the impacts, by impingement and
entrainment upon marine organisms resulting from the intake of seawater from Agua Hedionda Lagoon, as required
by Section VI.C.2(e) of Order No. R9-2006-0065; and shall resolve the concerns identified in the Regional Board's
February 19, 2008 letter to Poseidon Resources, and the following additional concerns:
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1.0 MOTION & RESOLUTION

that the Commlssmn adopt the rewsed flndlnqs in support of the Commlssmn S actlon

on August 6, 2008 to approve the Marine Life Mitigation Plan as compliant with
Special Condition 8 of CDP E-06-013.”

Resolution to Approve:

Generltlen—Sef—GDP—E-%-Qi% The Commlssmn herebv adopts the flndlnqs set forth

below for the Commission’s approval of the Marine Life Mitigation Plan as compliant
with Special Condition 8 of CDP E-06-013 on the ground that the findings support the

a) ldentification of impacts from impingement and entrainment;

b) Adequate monitoring data to determine the impacts from impingement and entrainment;

c) Coordination among participating agencies for the amendment of the Plan as required by Section 13225 of
the California Water Code;

d) Adequacy of mitigation; and

e) Commitment to fully implement the amendment to the Plan.



E-06-013 — Condition Compliance for Special Condition 8
Poseidon Resources Corporation, Marine Life Mitigation Plan
November xx, 2008 — Page 5 of 18

Commission’s decision made on August 6, 2008 and accurately reflect the reasons for
it.

Staff Recommendation:

11

1)

2)

3)

anhd-statbwould-therefore recommend-the-Plan-be-denied—Staff recommends a “YES”

vote on the motion. Passage of the motion will result in the adoption of revised
findings as set forth in this staff report. The motion requires a majority vote of the
members from the prevailing side present at the revised findings hearing, with at
least three of the prevailing members voting. Only those Commissioners on the
prevailing side of the Commission’s action are eligible to vote on the revised

findings.

RecommMENDBEB-MODIFICATIONS

Poseidon shall create or restore between 55.4 and-68 acres of coastal estuarine wetland
habitat within the Southern California Bight. For Phase I, within 10 months of
issuance of the desalination facility’s coastal development permit (CDP), Poseidon
must submit proposed site(s) and a Preliminary Restoration Plan for Commission
review and approval. Within two years of issuance of the CDP for the desalination
facility, Poseidon must submit a complete CDP application to restore at least 37
acres of estuarine wetlands. For Phase 11, within five years of issuance of the CDP
for the Phase | restoration, Poseidon must submit a complete CDP application to
restore an additional 18.4 acres of estuarine wetlands. Poseidon may apply to do all
55.4 acres of restoration during Phase I. Poseidon may request the Commission
reduce or eliminate the Phase Il restoration requirement if Poseidon adopts
technologies that reduce entrainment levels below currently anticipated levels or
undertakes dredging in Agua Hedionda Lagoon in a manner that warrants
mitigation credit.

Poseidon shall implement its Marine Life Mitigation Plan in conformity to the conditions
provided in Exhibit 2 of this-memerandum-these Findings.

Within 60 days of the Commission’s approval of this modified Plan, Poseidon shall
submit for the Executive Director’s review and approval a revised Plan that includes
these modifications.
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2.0 STANDARD OF REVIEW

The Cemmission-must-determine-whetherthe-subject plan must conforms to Special Condition
8 of CDP E-06-013, which states:

“Marine Life Mitigation Plan: PRIOR TO ISSUANCE OF THE PERMIT, the Permittee
shall submit to and obtain from the Commission approval of a Marine Life Mitigation Plan
(the Plan) that complies with the following:

a) Documentation of the project’s expected impacts to marine life due to entrainment and
impingement caused by the facility’s intake of water from Agua Hedionda Lagoon. This
requirement can be satisfied by submitting a full copy of the Permittee’s Entrainment
Study conducted in 2004-2005 for this project.

b) To the maximum extent feasible, the mitigation shall take the form of creation,
enhancement, or restoration of aquatic and wetland habitat.

c) Goals, objectives and performance criteria for each of the proposed mitigation sites. It
shall identify specific creation, restoration, or enhancement measures that will be used at
each site, including grading and planting plans, the timing of the mitigation measures,
monitoring that will be implemented to establish baseline conditions and to determine
whether the sites are meeting performance criteria. The Plan shall also identify
contingency measures that will be implemented should any of the mitigation sites not
meet performance criteria.

d) Requires submittals of ’as-built” plans for each site and annual monitoring reports for
no less than five years or until the sites meet performance criteria.

e) Defines legal mechanism(s) proposed to ensure permanent protection of each site — e.g.,
conservation easements, deed restriction, or other methods.

The Permittee shall comply with the approved Plan. Prior to implementing the Plan, the
Permittee shall submit a proposed wetlands restoration project that complies with the Plan
in the form of a separate coastal development permit application for the planned wetlands
restoration project.”

The Commission’s Permit Findings supporting Special Condition 8 state that the Plan is ensure
that all project-related entrainment impacts will be fully mitigated and that marine resources and
the biological productivity of coastal waters, wetlands, and estuaries, will be enhanced and
restored in compliance with Coastal Act Sections 30230 and 30231. The Permit Findings
further state that the Plan must provide mitigation to the maximum extent feasible through
creating, enhancing, or restoring aquatic and wetland habitat and must include acceptable
performance standards, monitoring, contingency measures, and legal mechanisms to ensure
permanent protection of the proposed mitigation sites.

3.0 PLANDEVELOPMENT AND REVIEW

On November 15, 2007, the Commission approved CDP No. E-06-013 for Poseidon’s proposal
to construct and operate a desalination facility in Carlsbad, San Diego County. As part of that
approval, the Commission required Poseidon, through Special Condition 8, to submit for
additional Commission review and approval a Marine Life Mitigation Plan addressing the
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impacts that will be caused by the facility’s use of estuarine water and entrainment of marine
organisms.

Since the Commission’s project approval in November 2007, staff and Poseidon have worked to
develop a Plan that would meet the requirements of Special Condition 8 and would be consistent
with the Commission’s Permit Findings. In March 2008, and as required by Special Condition
8, Poseidon provided a copy of its entrainment study for Commission staff review. Staff
provided the study to Dr. Pete Raimondi, an independent scientist with expertise in evaluating
entrainment studies, for his review and recommendations (described in more detail in Section 4.0
below).> Dr. Raimondi provided the initial results of his review and recommendations to
Poseidon in April 2008. In May 2008, staff conducted with Poseidon an interagency meeting
with representatives from state and local agencies to determine what mitigation options might be
available and feasible for Poseidon to include as part of its Plan.

Attendees included representatives from:

California Department of Fish and Game City of Carlsbad
California Department of Transportation City of Vista
California State Lands Commission U.S. Fish and Wildlife Service

San Diego Regional Water Quality Control Board

In June 2008, based in part on concerns Poseidon expressed about Dr. Raimondi’s review and
recommendations, staff asked the Commission’s Marine-Review-Committee-(MRC)-Scientific
Advisory Panel (SAP)® to review Dr. Raimondi’s conclusions and make further
recommendations for Poseidon to include in its proposed Plan. The MRE-SAP review is
described in more detail in Section 4.0.

Also in June 2008, staff provided Poseidon a copy of the conditions the Commission had
required of Southern California Edison (Edison) for its wetland restoration project at San

> Dr. Raimondi is Professor and Chair of Ecology and Evolutionary Biology at the University of California, Santa
Cruz Center for Ocean Health, Long Marine Lab. Dr. Raimondi is considered by many to be California’s leading
expert on entrainment analysis. He has been a key participant and reviewer of most of the entrainment studies done
along the California coast during the past decade, including those done for the Diablo Canyon Nuclear Power Plant,
the Huntington Beach Generating Station, Morro Bay Power Plant, and Moss Landing Power Plant. He is also a
member of the Coastal Commission’s Marine-Review-Committee-Scientific Advisory Panel (SAP) responsible for
determining mitigation needed for the San Onofre Nuclear Generating Station (SONGS) and providing review and
oversight for the SONGS mitigation work at San Dieguito Lagoon.

® The Marine-Review Committee SAP is a team of independent scientists that provides guidance and oversight to
the Commission on ecological issues associated with the San Dieguito Restoration Project. That Project is being
implemented by Southern California Edison pursuant to requirements of coastal development permits issued by the
Commission and is meant to mitigate for marine resources losses caused by the San Onofre Nuclear Generating
Station (SONGS). The Marine-Review-Committee SAP consists of Dr. Richard Ambrose, Professor and Director
of Environmental Science & Engineering Program, Department of Environmental Health Sciences, University of
California Los Angeles; Dr. John Dixon, Senior Ecologist, California Coastal Commission; Dr. Mark Page, Marine
Science Institute, University of California at Santa Barbara; Dr. Pete Raimondi, Professor and Chair of Ecology and
Evolutionary Biology, University of California at Santa Cruz; Dr. Dan Reed, Marine Science Institute, University of
California at Santa Barbara; Dr. Steve Schroeter, Marine Science Institute, University of California at Santa
Barbara; and, Dr. Russ Schmitt, Director of Coastal Research Center, University of California at Santa Barbara.
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Dieguito Lagoon. Until June, Poseidon had been proposing a site adjacent to Edison’s as the
best site for its mitigation. Based on the Commission’s Permit Findings and discussion at the
November 2007 hearing, staff recommended to Poseidon that it incorporate modified versions of
the Edison conditions into its proposed Plan to ensure the two adjacent mitigation sites would be
subject to compatible and consistent mitigation requirements. These conditions are in Exhibit 2.

On July 7, 2008, staff received Poseidon’s currently proposed Plan for review by the
Commission (see Exhibit 1). On July 14, 2008, staff again consulted with the MRG-SAP to
evaluate changes Poseidon had proposed in this most recent submittal. Poseidon’s current
proposed Plan, and the results of reviews by staff, Dr. Raimondi, and the MRG-SAP are
described in Section 4.0 below.

4.0 ANALYSIS FOR CONFORMITY TO SPECIAL CONDITION 8

Staff’s-evaluation-of the propesed-Plan-shows-thattThe Plan, as submitted, dees-did not ensure
conformity to Special Condition 8. Staffrecommends-the-Plan-be-modified The Commission

therefore required modifications to the Plan to address two main areas in which the Plan dees
notyet did not conform to the condition: 1) the adequacy of mitigation proposed in the Plan;
and, 2) assurances that the Plan will result in successful mitigation being implemented in a
timely manner.

Section 4.1 below describes the submitted Plan’s key elements and the Commission’s adopted
modifications. Sections 4.2 and 4.3 evaluate elements of the Plan that staff-believes-require
modification. Staff’srecommendations-The modifications are based on review by staff and by
members of the Commission’s Marine-Review-Committee-(MRC) Scientific Advisory Panel
(SAP), as described in Section 3.0. They also reflect comments received from other agencies,
lncludlng the U S. FISh and Wlldllfe Service and the Callfornla State Lands Commlssmn The

sﬁiﬁ&m&p&%e%e#ms&eeneemsé&a#be@ve&ﬁs—d%meemmendaﬁedThe th|rd
modification, which wewld-requires Poseidon to submit a revised Plan that incorporates these
modifications, wewld-helps ensure the-Commission-and-Poseidon in-mplementing implements
the modified Plan.

4.1 PLAN DESCRIPTION
Poseidon’s proposed Plan includesd the following main elements:

e Phased Mitigation Approach: Poseidon proposesd that it implement necessary
mitigation in two phases. Phase | would result in 37 acres of wetland restoration or
creation within the Southern California Bight. During this phase, Poseidon would also
conduct technology review to determine whether new or developing technologies would
be reasonably feasible to reduce entrainment. It would also conduct a new entrainment
study ten years after beginning operations to determine whether additional mitigation is
needed for the facility’s entrainment impacts. Phase | would apply during the time
Poseidon’s desalination facility operations are concurrent with operations of the power
plant’s cooling water system.
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Phase Il would occur if the power plant stops operating or, for three consecutive years,
operates at a level that provides less than 15% of the water Poseidon needs to operate the
desalination facility (i.e., about 16.6 billion gallons per year)’. This amount would be
based on the power plant’s average water use over any three-year period. Under Phase I,
Poseidon would conduct a new entrainment analysis and evaluate potential new
technologies, similar to the review described in Phase I. Poseidon would then provide the
results of those analyses to the Commission for review. If the Commission determines
the analyses show a need for additional mitigation or the evaluations show certain
technologies might reduce entrainment impacts, Poseidon would request its Plan be
amended to require those changes. If additional mitigation is needed, Poseidon would
propose one of the following:

0 Assume dredging obligations for Agua Hedionda Lagoon from the power plant and
obtain mitigation credit of up to 81 acres of restoration credit for conducting
dredging; or,

o Provide additional wetland mitigation of up to 5.5 acres.

e Suggested Conditions: Fhe-Poseidon’s proposed Plan includesd suggested conditions
that Poseidon would use to implement further studies, evaluate new technologies, select
its mitigation site(s), and implement mitigation options. Many of these are modified
versions of conditions the Commission required Edison use to implement its mitigation
measures for the impacts to marine life from the San Onofre Nuclear Generating Station.
These are discussed in Section 4.3 below.

The Commission adopted Poseidon’s proposed Plan with a number of modifications,
including:

e Entrainment impacts: The Commission determined that Poseidon’s entrainment
impacts resulted in a loss of marine organisms equivalent to that produced in a 55.4-
acre area of estuarine and nearshore habitat (see Section xx below for details).

e Phased mitigation: The Commission required mitigation in up to two phases:

o During Phase I, Poseidon is to create or restore at least 37 acres of coastal estuarine
wetland habitat in one or two sites within the Southern California Bight. Within 10
months of issuance of the CDP for the desalination facility, Poseidon is to submit a
preliminary site selection and restoration plan for Commission approval, and with
24 months of issuance of that CDP, Poseidon is to submit a complete CDP
application for restoration of at least 37 acres of estuarine wetlands. Poseidon may
choose to restore the full 55.4 acres of wetlands during Phase 1.

o For Phase 11, which is to start no later than five years after issuance of the CDP for
the Phase | wetland restoration, Poseidon is to submit a complete CDP application
to restore an additional 18.4 acres of estuarine wetlands. Alternatively, Poseidon
may apply to reduce or eliminate this Phase Il restoration requirement by instead

" Poseidon’s average withdrawal of 304 million gallons per day would equal almost 111 billion gallons per year.
15% of that amount is about 16.6 billion gallons, or about 45 million gallons per day.
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proposing to adopt technologies that reduce entrainment impacts below currently
anticipated levels or by undertaking dredging in Agua Hedionda lagoon in a
manner that warrants mitigation credit.

e Required conditions: Poseidon is to implement its Marine Life Mitigation Plan as
modified by the Commission and in conformity to the conditions provided in Exhibit 2
of this memorandum. Those modifications require Poseidon to submit within sixty days
of the Commission’s August 6, 2008 approval a revised Plan that includes all required
conditions and modifications for the Executive Director’s review and approval.

4.2 ANALYSIS — ADEQUACY OF MITIGATION
This section evaluates the following elements of Poseidon’s proposed Plan:

Section 4.2.1: Analysis of Poseidon’s entrainment study

Section 4.2.2: Determining the mitigation needed to address identified impacts
Section 4.2.3: Analysis of Poseidon’s phased approach

Section 4.2.4: Analysis of dredging as proposed mitigation

4.2.1 Analysis of Poseidon’s Entrainment Stuady

Special Condition 8 required Poseidon to submit its entrainment study for Commission staff
review. In March 2008, Poseidon submitted data and modeling results from its study. The study
was conducted using the Empirical Transport Model (ETM), which is used to identify the level
of adverse effect caused by entrainment. The model compares the portion of a population at risk
of entrainment to the portion of that population actually entrained. It calculates this proportional
mortality for each of the main species subject to entrainment, and uses the source water area of
each species — that is, the total volume or area of water in which species are at risk of being
entrained — to calculate the Area of Production Foregone (APF), which provides an estimate of
the average area of habitat that would be needed to produce the organisms lost to entrainment.
As shown below, this APF provides the basis for determining the amount of mitigation needed to
address entrainment impacts.

As described in Section 3 above, staff provided Poseidon’s data and study results to Dr.
Raimondi for review. In reviewing the study, Dr. Raimondi concluded the following:

e Adequacy of Study: Dr. Raimondi found that, as submitted, Poseidon’s study could not
be evaluated for its technical merits or its estimates of impacts. However, by reviewing
additional relevant Poseidon documents and documents from the associated power plant’s
entrainment study, and by working with the consultants that had conducted Poseidon’s
study (Tenera Consultants), Dr. Raimondi was able to determine that the study’s
sampling and data collection methods were consistent with those used in other recent
studies conducted in California pursuant to the protocols and guidelines used by the U.S.
EPA, Regional Water Quality Control Boards, California Energy Commission, and
Coastal Commission.

Dr. Raimondi also found that the study provided adequate data to determine the types and
numbers of organisms that would be subject to entrainment and to determine the area of
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the source water bodies — that is, the area of Agua Hedionda and nearshore ocean waters
where entrainable organisms would be subject to entrainment. The study identified a
source water area within Agua Hedionda of 302 acres and a nearshore source water area
of about 22,000 acres. Poseidon’s calculations were generally consistent with those used
in other recent studies, although the calculations Poseidon used to determine its source
water areas differed from those used in other recent studies to reflect the tidal exchange
between Agua Hedionda Lagoon and the nearshore ocean environment.

Determining the Effects of Poseidon’s Entrainment: Poseidon concluded that the
entrainment caused by 302 MGD of water withdrawal by the desalination facility would result in
an Area of Production Foregone (APF) of 37 acres in Agua Hedionda Lagoon. Dr. Raimondi’s
review revealed that Poseidon’s APF calculation was accurate, albeit at the 50% confidence level
—that is, the 37-acre APF represented the area for which the study could assure at least 50%
confidence that the area reflected the full extent of Poseidon’s entrainment impacts in the
Lagoon. This calculation is based on applying standard statistical techniques to the error rates
Poseidon generated in its study. Dr. Raimondi also used those error rates to calculate APFs at
the 80% and 95% confidence levels — that is, the number of acres for which the area of full
entrainment impacts could be described with at least 80% or 95% confidence. This resulted in
APFs of 49 and 61 acres, respectively.

Poseidon’s study did not include an APF for the area of nearshore ocean waters that
would be affected by entrainment; therefore, using Poseidon’s data, Dr. Raimondi
calculated an APF for the entrainment effects Poseidon would cause in these nearshore
waters. At the same 50%, 80%, and 95% confidence levels, the APFs would be 55, 64,
and 72 acres, respectively. The APFs for both source water areas and each confidence
level are shown in Table 1 below.

Table 1: APF Totals

Source water areas: APF (in acres) at three levels of
confidence:
50% 80% 95%

Estuarine: 302 acres of 37 49 61
source water

Nearshore: 22,000 acres of 55 64 72
source water

Total APF 92 acres 113 acres | 133 acres

Poseidon raised a number of concerns with staff’s and Dr. Raimondi’s review (see Exhibit B of
the MLMP). In response, and to supplement Dr. Raimondi’s review, Commission staff
requested that the MRC-SAP assess the review and respond to Poseidon’s concerns.

Poseidon stated its study made a number of conservative assumptions that result in an
overestimate of the mitigation needed. ard-thattThose eonservative-assumptions, and the SAP’s

response, include:

e The study overestimated the number of larvae in the lagoon and assumed a greater
amount of entrainable larvae than are actually present. In response, Dr. Raimondi and
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the MRC-SAP noted that this type of study is based on actual sampling data, not
estimates. The data reviewed were those Poseidon provided from its sampling efforts, so
there should be no overestimate or assumption of a greater number of larvae than were
actually sampled. If Poseidon believes the data are incorrect, that would suggest either
that the raw data should be re-evaluated or the study should be run again. Further, if
Poseidon’s contention were true — that is, if the study overstated the number of larvae in
the Lagoon — this would result in a higher APF and would therefore result in a need for
more mitigation.®

e The study assumes the project will render all affected acreage (i.e., the APF) non-
functional, even though that acreage would only be partially affected and would continue
to allow numerous other species to function. In response, the MRC-SAP reiterated that
these entrainment studies do not assume the complete loss of ecosystem function within
an area of APF; instead, they identify only the area that would be needed to replace the
numbers and types of species identified in the study as subject to entrainment. The APF
is used to determine impacts to only those species most affected by entrainment, and the
mitigation resulting from the APF is meant to account only for those effects.

e The study protocols assume 100% mortality for entrained organisms; however, Poseidon
believes actual mortality will be significantly lower. Poseidon also contends that it
should be required to provide less mitigation based on its contention of a lower mortality
rate. In response, the MRG-SAP noted that the protocols used in these entrainment
studies include an assumption of 100% mortality based on guidance from the U.S. EPA
and reflecting the practice of California’s State and Regional Water Boards, the
California Energy Commission, and the Coastal Commission in conducting and
evaluating these studies. This assumption applies to these studies regardless of the type
of intake and discharge system being evaluated. For example, although each power plant
or desalination facility may use different water volumes, have different and variable
water velocities and levels of turbulence, use different types of screens, pumps, and other
equipment, and draw in a different mix of organisms, all entrainment studies similar to
Poseidon’s have used this same 100% mortality rate. Further, there are no peer-reviewed
scientific studies that support using a lower mortality rate for different types of power
plant or desalination systems that cause entrainment. In the case of Poseidon’s
desalination facility, entrained organisms will be subject to a number of stressors —
including high pressures, significant changes in salinity, possible high temperature
differences if the power plant is operating, etc. — and they will then be discharged to a
different environment than is found in Agua Hedionda. Any one or a combination of
these stressors could result in mortality.

Poseidon’s proposed phased mitigation approach, which is based in part on its contention
of lower mortality rates, is evaluated in more detail below. One element of this approach,
however, is that Poseidon states it might use alternative screening systems to reduce

® To provide a simple example, the APF is based in part on proportional mortality, which is the ratio of the number
of organisms entrained compared to those at risk of being entrained. Assuming the number of entrained organisms
remains the same, the fewer organisms in the Lagoon, the higher the proportion of those organisms entrained —
therefore, Poseidon’s contention results in a higher proportional impact area.
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the-basis-ofthe-analysis-herein—Pursuant to the Commission’s action, if Poseidon
proposes to adopt alternative technologies that would reduce entrainment, it may
apply for reduced mitigation requirements as part of its Phase 11 CDP application.

Based on the above, and on the reviews conducted by Dr. Raimondi and the SAP, the
Commission concurs with the conclusions of the scientific reviews showing that the
facility’s expected entrainment impacts result in the above-referenced APFs and
incorporates those conclusions into its approval of the Plan.

4.2.2 Determining the mitigation needed to address identified impacts

The APFs generated from the study and shown in Table 1 identify the extent of expected
entrainment impacts, and also serve as the basis for identifying the type and amount of mitigation
needed to address those impacts. Past entrainment studies have generally used the 50%
confidence level APF as the basis for mitigation and applied a mitigation ratio (e.g., 1:1, 2:1, 3:1,
etc.) to compensate for mitigation occurring at a distance from the affected area, to reflect a
temporal loss of habitat functions caused by the impact, to reflect mitigation that provides a
different type of habitat than the affected area, or other concerns. This option is described briefly
later in this Section.

For this review, however, Dr. Raimondi provided an alternative approach to determine the
amount of mitigation needed, based on two main assumptions:

e First, that any mitigation provided would be in the form of restored habitat similar to the
types of habitat that produced or supported the affected entrained organisms — that is, that
mitigation would consist of tidally-influence salt marsh or shallow water areas similar to
those found in Agua Hedionda Lagoon.

e Second, that the mitigation provided would be fully successful — that is, the mitigation
site would provide fully functioning habitat that would meet required performance
standards, contingency plans, etc., required for such projects to ensure success. This was
based on an additional assumption — that Poseidon would be providing mitigation at a site
in San Dieguito Lagoon adjacent to Edison’s restoration site and would be subject to the
same conditions the Commission required of Edison. Dr. Raimondi and the MRE-SAP
believe the conditions required of Edison provide a high level of certainty that Edison’s
restoration efforts will be successful and that they would provide a similar level of
certainty for Poseidon’s mitigation at this location.

Using the above assumptions, and using the APF figures noted above, Dr. Raimondi concluded
with at least 50% confidence that creating or restoring 37 acres of suitable and fully functioning
estuarine habitat would fully replace the lost productivity of Agua Hedionda Lagoon, that 49
acres would be needed to provide an 80% level of certainty, and that 61 acres would be needed
to reach a 95% level of certainty. By applying the same approach to the nearshore APFs, Dr.
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Raimondi concluded that creating or restoring 55 acres of open water habitat would be needed to
provide at least 50% certainty that that entrainment effects in that source water area would be
fully mitigated, that 64 acres were needed to provide 80% certainty, and 72 acres would provide
95% certainty. However, in recognition of the impracticality of creating 55 to 72 acres of
offshore open water habitat and recognizing the relatively greater productivity rates per acre of
estuarine wetland habitats, Dr. Raimondi suggested that these offshore impacts be “converted” to
estuarine mitigation areas. That is, by assuming that successfully restored wetland habitat would
be ten times more productive than a similar area of nearshore ocean waters, every ten acres of
nearshore impacts could be mitigated by creating or restoring one acre of estuarine habitat.®
Applying this 10:1 ratio to the nearshore APFs results in 5.5, 6.4, and 7.2 acres, respectively.
Although this approach would result in “out of kind” mitigation, it is also expected to produce
overall better mitigation — not only is it not practicable to create nearshore, open water habitat,
that habitat type is already well-represented along the shoreline, whereas creating or restoring
coastal estuarine habitat types would support a long-recognized need to increase the amount of
those habitat types in Southern California.’® These totals are shown Table 2 below.

Table 2: Adjusted APF Totals

Habitat Type APF (in acres) at three Conversion | Resulting APF (in acres) at
levels of confidence ratio three levels of confidence
50% 80% 95% 50% 80% 95%
Estuarine 37 49 61 1:1 37 49 61
Nearshore 55 64 72 10:1 55 6.4 7.2
Total Mitigation 42.5 55.4 68.2

In sum, Dr. Raimondi concluded that creating 55.4 to 68.2 acres of fully functioning estuarine
habitat similar to habitat in Agua Hedionda Lagoon would provide between 80 to 95%
confidence that Poseidon’s entrainment impacts would be fully mitigated. This conclusion is
also based on Poseidon’s mitigation being subject to conditions similar to Edison’s, which is
discussed in more detail in Section 4.2.3 below.

Poseidon contends that Br—Ratmendi’s-staff’s recommendation to apply an 80-95% level of
certainty for mitigation is “extraordinary and unprecedented” and would result in excess
mitigation for the pro;ect S expected |mpacts In response, Dr Ralmondl and the MRC-SAP
state that the , are-ba 3

con3|der|nq uncertalnty is a standard practlce in data analysis and that such con5|derat|on

provides a context for understanding the likelihood that a particular amount of mitigation
will provide full compensation for identified impacts. Staff notes that Poseidon’s
entrainment study included error rates that Dr. Raimondi used initially to calculate a
higher estuarine APF of 87 acres at the 80% confidence level. Dr. Raimondi then used a

° This approach — converting offshore entrainment impacts to areas of wetland mitigation — has been used to help
determine mitigation in several recent California power plant siting cases, including Huntington Beach (00-AFC-
13), Morro Bay (00-AFC-12), and others.

19 See, for example, the Southern California Wetlands Recovery Project at http://www.scwrp.org/index.htm
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different error rate, which he considered more appropriate for this study, to calculate an
APF of 49 acres at the 80% confidence level.1

Dr. Raimondi’s recommendation of using the 80-95% confidence level is “unprecedented” only
in that past studies have used the 50% confidence level to describe the expected impact and
then applied a mitigation ratio, such as 2:1 or 3:1, to reflect the lower confidence level, ard-to
include consideration of mitigation that may be “out of kind”, erprovided at some distance from
the affected area, or may not be fully successful. Dr. Raimondi’s proposal, as supported by the

MRCG-SAP and Commission staff, would actually result in less mitigation acreage than that
standard mitigation approach, but it would have higher certainty of success.

Based on the discussion above and on the record, the Commisison finds that requiring 55.4
acres of estuarine wetland restoration in the Southern California Bight subject to the
conditions provided in Exhibit 2 provides a sufficient degree of certainty that the facility’s
entrainment impacts will be mitigated and brings the Plan into conformity to Special
Condition 8 and the Coastal Act’s marine life protection policies.

4.2.3 Analysis of Proposed Mitigation Phasing

As noted above, Poseidon’s Plan includes a proposed phased approach to mitigation, which
would be based on changes in power plant operations or possible changes in technology.
Because of the possibility that Poseidon might in the future adopt technologies that reduce
entrainment and because of uncertainty regarding future power plant operations, the
Commission finds that it is appropriate to allow phasing of the mitigation. For the first
phase, Poseidon must submit within two years of the issuance of the CDP for the
desalination facility a complete CDP application for wetland restoration of at least 37 acres.
Poseidon may apply during Phase | to implement the entire 55.4 acres of wetland
restoration. For the second phase, Poseidon must within five years of issuance of the Phase
| CDP submit a complete CDP application to restore the additional 18.4 acres of
restoration. As part of its Phase Il application, Poseidon may request the Commission

1 poseidon’s study included error rates based on source water sampling, which Dr. Raimondi believed were
unreasonably high. He instead calculated an error rate based on the proportional mortality of each species

being an independent replicate, which he believes better meshes with the logic behind the use of the APF to

determine impacts.
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reduce or eliminate the amount of required restoration if Poseidon adopts technologies that
result in reduced entrainment or if, as explained below, Poseidon performs dredging in

Agua Hedionda Laqoon in a manner that warrants mitigation credlt Fepseveral—reasen&

owner. Poseldon proposes a formula by WhICh it could obtaln up to 81 acres of credlt for
conducting dredging in Agua Hedionda Lagoon. The Commission does not accept this
formula because it currently does not have sufficient information to evaluate the purpose,
nature, or extent of potential dredging, or whether Poseidon would be able to conduct the
proposed dredging. It is possible, however, that Poseidon might carry out future dredging
in a manner that warrants mitigation credit. Poseidon may therefore apply as part of its
Phase Il mitigation CDP application for a reduction in restoration requirements in
exchanqe for mlthatlon credlts that the Commlssmn may c0n5|der for Poseldon s dredging
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4.3 ANALYSIS — ASSURANCE THAT MITIGATION WILL SUCCEED

Until recently, Poseidon had proposed that it provide wetland restoration at a site in San Dieguito
Lagoon, adjacent to Edison’s restoration project. Review by staff, Dr. Raimondi, and the MRGC
SAP had been based on determining whether that site would provide suitable mitigation. In
April 2008, Dr. Raimondi concluded that Poseidon’s proposed San Dieguito site would likely
provide suitable habitat for the losses of estuarine larvae at Agua Hedionda if the restored habitat
was similar to the habitat affected at Agua Hedionda. In June 2008, Dr. Raimondi and the MRC
SAP also concluded that the San Dieguito site would also provide at least partial mitigation for
some species affected in Poseidon’s nearshore impact area. Also in June, staff provided
Poseidon with a modified version of the conditions the Commission required Edison to meet for
conducting its site selection, construction, monitoring, and other aspects of its restoration plan,
and recommended that Poseidon include these conditions as part of its proposed Plan. These are
provided in Exhibit 2.

Sinee-then-Several weeks before the August 2008 hearing, Poseidon altered its Plan so that
San Dieguito is-was no longer necessarily Poseidon’s preferred site. The Plan instead proposes
that Poseidon select a site or sites somewhere within the Southern California Bight that meet
conditions shown in Sections 3.1 and 3.2 of the Plan. Those conditions included further
modifications to the conditions staff provided in June.

Staff asked the MRG-SAP to review Poseidon’s two proposed changes — that is, its proposal to
consider sites other than San Dieguito and the modifications in its Plan to staff’s previously
recommended conditions. Regarding, staff’s proposed conditions, the MRG-SAP believes those
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conditions — i.e., Exhibit 2 — would generally provide adequate assurance of success for a
restoration project to be implemented in most coastal estuarine areas of Southern California,
although a higher degree of assurance would result if specific sites were identified. The MRC
SAP also determined that the changes Poseidon proposed to staff’s conditions and included in its
Plan would result in lesser mitigation standards than those required of Edison and would not
provide equal assurance of mitigation success. The changes Poseidon proposed include the
following:*

e Staff recommended that Poseidon submit a complete coastal development permit
application for its Final Restoration Plan within 24 months of Commission approval of its
Preliminary Plan (i.e., the Plan being reviewed herein). Poseidon proposed
modifiedying that recommendation in Section 4 of its Plan to allow submittal of that
application either 24 months after issuance of the project coastal development permit or
commencement of commercial operations of the desalination facility, whichever is later.
This could substantially delay the implementation of mitigation and could result in
several years of impacts occurring without mitigation.

e A proposed change to Poseidon’s Plan at Section 3.1(d) and at Section 3.2(c) would
reduce the required buffer zone at its mitigation sites from no less than 100 feet wide to
an average that could be much less than 100 feet.

e Poseidon proposes to change Section 3.3(c) to allow mitigation to occur in up to four
sites, rather than up to two sites, as required of Edison, which could fragment the
mitigation and reduce its overall value.

Staff and the MRG-SAP reviewed these proposed changes and believe they would result in
inadequate assurance that successful mitigation would be conducted in a timely manner. Staff’s
recommendation,-therefore—is-The Commission finds that the Plan be modified to include the
conditions in Exhibit 2.

CONCLUSION

The Commission finds that, as modified as described above and with the conditions in
Exhibit 2, the Marine Life Mitigation Plan complies with Special Condition 8 and the
marine life protection policies of the Coastal Act.

12 For a full comparison, see Section 3 of Poseidon’s Plan and Exhibit 2 showing staff’s originally recommended
conditions.
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