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INTRODUCTION

11 PURPOSE

This report represents the State Water Resources Control Board(State Water Board)'s formal
water quality planning and Substitute Environmental Document (SED) for the adoption of
technology-based standards that will address the adverse effects associated with cooling water
withdrawals from the State’s coastal and estuarine waters. This policy, entitled Water Quality
Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling (“Policy”),
applies to the State’s thermal power plants that currently withdraw water from the State’s
navigable waters using a single-pass system, also known as once-through cooling (OTC).

OTC can cause adverse impacts when aquatic organisms are trapped against a facility’s intake
screens (impinged) and cannot escape, or when they suffer contact injuries that increase
mortality. Likewise, smaller organisms, such as larvae and eggs, can be drawn through a
facility’s entire cooling system (entrained) and subjected to rapid pressure changes, chemical
treatment systems, and violent sheering forces, only to be discharged along with the now-
heated cooling water and other facility wastewaters.

The State’s active coastal power plants that use OTC maintain the capacity to withdraw more
than 15 billion gallons per day (BGD) of cooling water. Over the course of a year, billions of
eggs and larvae are effectively removed from coastal waters, while millions of adult fish are lost
due to impingement. These OTC systems, many of which have been in operation for 30 years
or more, present a considerable and chronic stressor to the State’s coastal aquatic ecosystems
by reducing important fisheries and contributing to the overall degradation of the State’s marine
and estuarine environments.

The Policy adopts appropriate technology-based standards that will significantly reduce these
adverse impacts and implements a statewide process by which this goal can be achieved
without disrupting the critical needs of the State’s electrical generation and transmission system.
This approach further reduces the permitting burden on the Regional Water Quality Control
Boards (Regional Water Boards) by coordinating implementation at the state level.

1.2 NEED FOR PROPOSED PoLICY

The federal Clean Water Act (CWA) addresses OTC's adverse impacts in Section 316(b)
(8316(b)), which mandates technology-based measures to minimize adverse environmental
impacts from cooling water intake structures (CWIS). As the agency authorized to implement
8316(b)’s requirements, the US Environmental Protection Agency (USEPA) has made repeated
efforts to develop national regulations that would establish uniform performance standards for
facilities that use cooling water. These standards would be implemented through National
Pollution Discharge Elimination System (NPDES) permits.

USEPA's first attempt at a national rule, in 1977, was withdrawn following a successful lawsuit
by industrial petitioners. Later efforts divided power plants into two categories—new and
existing—based on the presumption that facilities defined as “new” might have more
technology options available to them for compliance since any control technology could be
incorporated into the facility’s initial design. In 2001 USEPA adopted the Phase I rule for new
facilities that established a performance standard based on closed-cycle wet cooling. The

1 40 CFR. §125.81.
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Phase | rule remains the primary governing regulation for new power plants nationwide,
including California.?

USEPA adopted the Phase Il rule in 2004 to address existing power plants with intake
capacities larger than 50 million gallons per day (MGD). Litigation following the rule’s adoption,
however, ultimately led USEPA to suspend Phase Il in 2007 with no clear indication when, or if,
a revised rule would be issued. USEPA directed NPDES permitting authorities to implement
8316(b)’s requirements for existing facilities using best professional judgment (BPJ), the same
guidance that has been in place since 1977.

The BPJ approach for 8316(b) has been used by the various Regional Water Boards when re-
issuing NPDES permits for power plants within their jurisdiction. The effectiveness of this
approach, however, has been mixed. The question of how to address these impacts is complex
and requires significant resources to evaluate the intertwined technical and biological issues
that comprise a BPJ analysis. Sufficient resources may not be available to each Regional
Water Board, which can lead to varying decision criteria and different conclusions regarding the
most appropriate technology-based solution. Some of these NPDES permits, absent a firm
policy standard which to base requirements on, have been challenged repeatedly by industrial
and citizen petitioners, resulting in lengthy administrative extensions well beyond their original
expiration dates. Still other permits were delayed when it appeared likely USEPA would adopt a
sustainable Phase Il rule. The result is a significant backlog in reissuing most of the State’s
NPDES permits for the coastal facilities (see Table 1, below).

This Palicy is needed to address an ongoing, critical impact to the State’s waters that remains
unaddressed at the national level for existing facilities despite 8316(b)’s enactment more than
35 years ago; additional action by USEPA on this issue remains unclear. Furthermore, a
concise, statewide policy addresses the statute’s inconsistent application among the Regional
Water Boards and lessens the considerable resource burden associated with the BPJ process.

1.3 FEDERAL AND STATE LEGAL AND REGULATORY BACKGROUND

1.3.1 Clean Water Act §316(b)
CWA 8316(b) requires

Any standard established pursuant to 88 301 or 306 of this Act and applicable to
a point source shall require that the location, design, construction, and capacity
of cooling water intake structures reflect the best technology available for
minimizing adverse environmental impact.

Thus, a permitted facility with a cooling water intake structure must comply with the technology-
based standard for minimizing impingement and entrainment impacts.*

In April 1976, USEPA issued a final rule implementing §316(b)* but was sued by a group of
utility companies that successfully challenged the rule on procedural grounds. USEPA withdrew
the relevant portions of the rule in 1977, but directed NPDES permitting authorities to

2 The Porter-Cologne Act also establishes a narrative standard for “new and expanded” coastal facilities that use seawater for
industrial processes.

®33U.S.C. §1326(b).

41 Fed. Reg. 17387 (April 26, 1976).
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Table 1. NPDES Permit Status for OTC Facilities

NPDES Permit

NPDES Permit

Permit in

Region Facility Permittee Adoption Date Expiration Review? Notes
Date
1 |Humboldt Bay Power Plant | PG&E 26-Apr-01 26-Apr-06 ves | Has filed to re-power
with dry cooling
2 Pittsburg Power Plant Mirant Delta, LLC 19-Jun-02 31-May-07 Yes
2 Potrero Power Plant Mirant Potrero, LLC 10-May-06 31-Dec-08 No
3 Diablo Canyon Power Plant PG&E 11-May-90 11-May-95 Yes
3 Morro Bay Power Plant Dynegy 10-Mar-95 10-Mar-00 Yes
3 Moss Landing Power Plant Dynegy 27-Oct-00 27-Oct-05 Yes
4 Alamitos Generating Station AES Alamitos, LLC 29-Jun-00 10-May-05 Yes
. Has filed to repower
4 El S_egundo Generating NRG West 29-Jun-00 10-May-05 Yes with dry cooling for
Station .
Units 1&2
4 Harbor Generating Station LADWP 10-Jul-03 10-Jun-08 No
4 Haynes Generating Station LADWP 29-Jun-00 10-May-05 Yes
. . RRI Energy Anr . g
4 Mandalay Generating Station Mandalay LLC 26-Apr-01 10-Mar-06 Yes
Ormond Beach Generating RRI Energy i ) ;
4 Station Mandalay LLC 28-Jun-01 10-May-06 Yes
’ . AES Redondo
4 Redondo Generating Station Beach LLC 29-Jun-00 10-May-05 Yes
4 |Scattergood Generating LADWP 29-Jun-00 10-May-05 Yes
Station
58 Contra Costa Power Plant Mirant Delta, LLC 27-Apr-01 1-Apr-06 Yes
Huntington Beach Generating | AES Huntington
8 Station Beach, LLC 14-Oct-06 1-Aug-11 No
9 Encina Power Plant NRG West 16-Aug-06 1-Oct-11 No
9 |SONGS Unit2 Souther California | 41 y\ay 05 | 11-May-10 No
Edison
9 |SONGS Unit3 Southern California | 14 \;a0 05 11-May-10 No
Edison
9 South Bay Power Plant Dynegy 10-Nov-04 10-Nov-09 No
Notes:

PG&E: Pacific Gas & Electric Company

LADWP: Los Angeles Department of Water and Power
SONGS: San Onofre Nuclear Generating Station

Final Substitute Environmental Document

Page 3




Water Quality Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling

continue implementing 8316(b) on a case-by-case basis pursuant to CWA 8402(a)(1)(B) using
BPJ.°

In 1993 a group of environmental organizations, led by Hudson Riverkeeper, filed suit against
USEPA, claiming its failure to establish national technology-based standards violated the CWA.°
In the plaintiff's view, the case-by-case, site-specific approach created an inconsistent
application of the CWA by ignoring the mandate to minimize adverse impacts to a level based
on what could be achieved by the best performing technology. The site-specific, BPJ approach
too often resulted in “technology-based” assessments evaluated against population or water
quality-based impacts. In 1995, USEPA entered into a consent decree with Riverkeeper and
other environmental plaintiffs that established a framework to develop and promulgate national
technology-based standards that would implement 8316(b). Subsequent amendments to the
consent decree established a phased approach for implementation, separating new facilities
from existing ones.

1.3.2 Phase | Rule

USEPA adopted the Phase | rule for new facilities on November 9, 2001.” The Phase | rule
applies to new electric generating plants and manufacturers that withdraw more than 2 MGD
from waters of the U.S. and use 25 percent (%) or more of their intake water for cooling.® New
facilities with smaller cooling water intakes continue to be regulated on a site-by-site basis.®

The Phase | rule is based on USEPA's determination that, for new facilities, the §316(b) best
technology available (BTA) performance standard is achieved by reducing the facility’s intake
flow to a level commensurate with a closed-cycle wet cooling system, and reducing the through
screen intake velocity to 0.5 foot per second (ft/sec) or less. Notably, Phase | does not require
a facility to adopt closed-cycle cooling in order to comply but instead contains a two track
approach that acknowledges the ability of different technology options to achieve reductions that
are substantially similar to closed-cycle wet cooling. The decision to follow Track 1 or Track 2 is
left to the facility.

Track 1 allows a facility to demonstrate its compliance with the BTA standard by implementing
specific flow-reduction technologies and/or operational measures.® USEPA adopted the Track
1 approach as a “fast track” compliance method for new facilities in recognition of industry
trends that were already moving towards closed-cycle cooling as a preferred technology. The
relative certainty with which flow and velocity reduction measures can achieve acceptable
impingement and entrainment levels enables the Track 1 facility to forgo extensive background
monitoring requirements prior to initial construction, and no initial approval of its cooling system
design is required.*

Track 2, the “demonstration track,” allows a new facility to use any combination of design
measures, technologies, and operating methods to reduce adverse environmental impact to a
level comparable to that which would be achieved under Track 1, thus demonstrating

®33 U.S.C. §1342(a)(1)(B).

® See Cronin v. Browner (S.D.N.Y. 1995) 898 F.Supp. 1052.

66 Fed. Reg. 65338 (December 18, 2001), codified at 40 CFR. pt. 125, subpt. I.

® 40 CFR. §125.81.

° Id. §125.80(c).

0 Track 1 distinguishes between facilities withdrawing between 2 and 10 MGD, and those withdrawing more than 10 MGD. None of
California’s coastal OTC facilities falls into the lesser category; therefore, the discussion of Track 1 in the Policy refers only to
requirements for facilities 10 MGD or greater.

1 40 CFR §125.86(b)(4)
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compliance with the BTA standard. > USEPA defines “comparable level” in this instance as
reductions of “both impingement mortality and entrainment of all life stages of fish and shellfish
to 90% or greater” of the Track 1 reduction.™ The initial permitting for Track 2 is generally
thought to be a more lengthy and involved process by requiring the facility to conduct a
comprehensive demonstration study (CDS) that must be submitted to the permitting authority
along with the NPDES application. The CDS must contain an evaluation of the different
technology measures that the facility proposes to use as well as a source water biological
characterization and a verification monitoring plant the will demonstrate continued compliance,
subject to the approval of the permitting authority.** Track 2 permitted restoration to be used as
a compliance technology.

The Phase | rule also includes a variance provision, which authorizes the permitting agency to
impose less stringent requirements than those contained in the rule under two circumstances.™
These are: (1) facility-specific data indicates that compliance with the rule would result in
compliance costs wholly out of proportion to the costs USEPA considered in establishing the
rule; and (2) compliance would result in significant adverse impacts on local air quality, water
resources, or energy markets.

The Phase I rule, as proposed, allowed restoration to be used as a “technology” for compliance
under Track 2. Following a legal challenge by both industrial and environmental petitioners, the
Second Circuit Court of Appeals remanded those aspects of the rule that permitted restoration,
noting that restoration conflicted with CWA 8316(b)’s requirement to minimize impacts rather
than compensate for those impacts after they have occurred.'® Additional challenges to Phase |
were unsuccessful.

1.3.3 Phase Il Rule

On July 23, 2004, USEPA adopted intake regulations for large existing power plants (Phase
). The Phase Il rule applied to existing electric generating plants that are designed to
withdraw at least 50 MGD and use at least 25% of their withdrawn water for cooling purposes.®

In the Phase Il rule, USEPA did not base the performance standards on closed-cycle wet
cooling, opting instead to use a range of technologies that it determined to be “commercially
available for the industries affected as a whole” but still capable of achieving acceptable
impingement mortality and entrainment reductions.*® Closed-cycle wet cooling was not
considered for Phase Il because, in USEPA’s determination, it was not the most “cost-effective”
when considering the benefits that could be achieved by other technologies. The
considerations for adopting closed-cycle cooling at an existing facility were believed to be
fundamentally different from a new facility, which had the advantages of incorporating such
changes into their initial designs without incurring performance penalties that triggered further
compliance costs.?

Using the “suite of technologies” approach, USEPA established the Phase Il impingement
mortality performance standard at 80-95% below the baseline calculation, while similarly

2 1d. §125.84(d)(1).

* 66 FR 65318 (No. 243)

40 CFR §125.84(d)(1).

* |d. §125.85.

'® Riverkeeper, Inc. v. USEPA (2d Cir. 2004) 358 F.3d 174 (“Riverkeeper I")
7 69 Fed. Reg. 41683

'® See 40 CFR. §125.91.

69 FR 41683 (No. 131)

% 69 FR 41605 (No. 131)
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requiring an entrainment reduction to 60-90% below baseline.?* Baseline values are defined as
impingement mortality and entrainment (IM/E) that would occur at the facility absent any
controls or modifications specifically designed to reduce such impacts. Under Phase I, the
baseline design was considered to be a once-through system with standard intake screens

(3/8 inch mesh) located parallel to the shoreline at the surface of the intake water body. A
facility could alternatively propose a modified baseline calculation if it could demonstrate that its
intake system, by incorporating different design elements or technologies, was already
achieving IM/E reductions, whether in whole or in part.?

The Phase Il rule allowed facilities to demonstrate BTA using one of five compliance
alternatives, the first of which allowed a facility to demonstrate it had reduce its intake flow to a
level commensurate with a closed-cycle wet system and its intake velocity to no more than

0.5 ft/sec, thereby exempting the facility from further compliance requirements. Three additional
alternatives were varied approaches by which the facility could demonstrate it would achieve the
performance standards described above, while the final alternative allowed a site-specific BTA
determination that would be evaluated using one of two tests. Site-specific determinations
could be based on either a “cost-cost” test, wherein a facility could show the actual compliance
costs would be significantly greater than the costs USEPA considered in developing the Phase
Il rule, or a “cost-benefit” test, in which compliance costs were shown to be “significantly
greater” than the benefits of meeting the performance standards. ** Except for the first
alternative, compliance could be achieved with any combination of design and construction
technologies, operational measures, or restoration measures.

Following legal challenges by environmental and industrial petitioners, the Second Circuit Court
of Appeals issued its ruling on the Phase Il rule on January 25, 2007.%* The Riverkeeper Il
decision remanded several significant provisions of the Phase Il rule to USEPA for further
clarification while remanding other portions as “impermissible constructions of the statute.
The major remanded provisions included USEPA'’s determination of BTA, the performance
standard ranges, the site-specific BTA alternatives based on cost considerations, and the
restoration provisions.

n25

Among Riverkeeper II's key findings:

= BTA cannot be interpreted as “best technology available commercially at an
economically practicable cost,” as USEPA had done in Phase Il, because the statute
does not expressly authorize cost tests. Costs may be considered, however, in two
limited ways: (1) to determine whether the costs of a technology can reasonably by
borne by the industry; and (2) to engage in a cost-effectiveness analysis in determining
BTA, e.g., selecting between two technologies that achieve substantially similar
performance but at disproportionate costs.

= The cost-benefit compliance alternative is impermissible because the statute does not
authorize a site-specific BTA determination using a cost-benefit analysis. The court
restated its conclusion in Riverkeeper | that the CWA does not permit USEPA to
consider water quality, i.e. wildlife levels in the water body, in making BTA
determinations.

! 1d. §125.94(b)(1) and (2).

?2 40 CFR § 125.93

% |d. §125.94(a)(5).

iz See Riverkeeper, Inc. et al. v. U.S. Environmental Protection Agency, (2nd Cir, January 25, 2007) 475 F.3d 83. (“Riverkeeper II")
Id.
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= BTA must be based on the optimally best performing technology rather than the
average performance at multiple facilities.

» Restoration provisions are plainly inconsistent with the statute and impermissible in the
Phase Il rule.

In response to the Second Circuit’s ruling, USEPA suspended the Phase Il rule on March 20,
2007 and directed permitting authorities to use BPJ to implement §316(b) requirements.?
Industry groups appealed to the US Supreme Court, which agreed to review only the narrow
guestions of whether USEPA permissibly relied upon on a cost-benefit test to develop the
Phase Il performance standards or, by extension, could allow for a site-specific variance that
also relied on cost-benefit.

The US Supreme Court issued its ruling (Entergy Corp. v. Riverkeeper, Inc. et. al. (2009) 556
U.S. [129 S.Ct. 1498]) on April 1, 2009. The majority opinion effectively reversed the Second
Circuit’s ruling by agreeing with USEPA’s contention that a cost-benefit test, while not expressly
authorized in the 8316(b) statute, is not prohibited either. USEPA may, at its discretion, act
using its own interpretation of a silent or ambiguous statute provided that interpretation can be
considered reasonable; it is not necessary for the courts to agree that the interpretation is the
most reasonable.?’ Notably, the Entergy decision does not require USEPA to consider a cost-
benefit approach in any future 8316(b) rulemaking effort, including a revised Phase Il rule.

1.3.4 Porter-Cologne

The Porter-Cologne Water Quality Control Act (Porter-Cologne)?®, enacted in 1969, is the
primary water quality law in California. Porter-Cologne addresses two primary functions — water
quality control planning and waste discharge regulation. Porter-Cologne is administered
regionally, within a framework of statewide coordination and policy. The state is divided into
nine regions, each governed by a Regional Water Board. The State Legislature, in adopting
Porter-Cologne, directed that the State’s waters “shall be regulated to attain the highest water
quality which is reasonable[.]"*

The State Water Board oversees and guides the Regional Water Boards through several
activities, including the adoption of statewide water quality control plans® and state policies for
water quality control®*. The State Water Board-adopted California Ocean Plan, for example,
designates ocean waters for a variety of beneficial uses, including rare and endangered
species, marine habitat, fish spawning and migration and other uses (including industrial water
supply), and establishes water quality objectives to protect beneficial uses.* The State Water
Board is also charged with adopting state policies for water quality control, which may consist of
principles or guidelines deemed essential by the State Water Board for water quality control.*®

% As of the publication of this study, USEPA has not formally withdrawn the Phase Il rule, noting that future litigation may be
ossible.

97 See Chevron USA, Inc. v. Natural Resources Defense Council, Inc. (1984) 467 US 837.

8 \Wat. Code §13000 et seq.

» gee jd.

% See id. §13170.

* See jd. §13140 et seq.

% California Ocean Plan (2005), chs. 1 & 2.

* Wat. Code §13142.
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Under Porter-Cologne, the State and Regional Water Boards regulate waste discharges that
could affect water quality through waste discharge requirements.?* In addition, the state is
authorized to issue NPDES permits to point source dischargers of pollutants to navigable
waters. In 1972, the California Legislature amended Porter-Cologne to provide the state the
necessary authority to implement an NPDES permit program in lieu of a USEPA-administered
program under the CWA.* To ensure consistency with CWA requirements, Porter-Cologne
requires that the Water Boards issue and administer NPDES permits such that all applicable
CWA requirements are met.*® The State Water Board is designated as the state water pollution
control agency under the CWA and is authorized to exercise any powers accordingly delegated
to the State.®"®

In one section, Porter-Cologne contains a provision addressing coastal facilities that withdraw
water for industrial purposes, although the provision only applies to “new or expanded facilities.”
California Water Code (Cal Wat. Code) §13142.5(b) requires each new or expanded coastal
power plant or other industrial installation using seawater for cooling, heating or industrial
processing to use “the best available site, design, technology, and mitigation measures feasible
. .. to minimize the intake and mortality of all forms of marine life.”

Prior to this Policy, the State Water Board had not adopted any state policies or water quality
control plans to implement 8316(b) or Cal Wat. Code §13142.5. Over 30 years ago, the State
Water Board adopted a policy on the use of fresh inland surface waters for power plant cooling.
That policy, in Resolution No. 75-58 (“Water Quality Control Policy on the Use and Disposal of
Inland Waters Used for Power Plant Cooling”),*® was intended to discourage the use of inland
water resources for once-through cooling by favoring the use of treated wastewater or seawater
for cooling in order to conserve diminishing fresh water sources for other uses. The 1975 policy
does not explicitly address 8316(b)-related impacts from cooling water systems and is out of
date even with respect to the State’s increasing demands on all water resources, fresh or
marine.

1.3.5 Current Status

The Phase | rule remains the governing regulation for all new facilities subject to 8§316(b). As
stated previously, USEPA suspended the Phase Il rule after the Riverkeeper Il decision and, as
of the Policy’s adoption, has not declared its intent to revise or reissue a comparable regulation.
USEPA did not suspend 40 CFR 8125.90 (b), however. This regulation retains the requirement
that permitting authorities, in the absence of nationwide standards, use BPJ to implement
8316(b) requirements on a case-by-case basis.

For existing facilities, this is essentially the same regulatory environment that has persisted
since the CWA was adopted in 1972. The absence of a uniform BTA standard, or at least a
definitive process by which BTA determinations can be made, inhibits permitting authorities’
ability to implement 8316(b) consistently from site to site. As part of the withdrawn 1977 rule,
USEPA did issue a draft guidance document that describes recommended studies for
evaluating the impacts and recommends a process for determining BTA.** This document,

* See id. §813263, 13377.

% Wat. Code, div. 7, ch. 5.5.

% |d. §13377; see also Cal. Code Regs., tit. 23, §2235.2.

¥ Id. §13160.

% |d. §§13372, 13377. USEPA'’s permit regulations are contained in 40 CFR. parts 122, 123, and 124.

% State Water Board Resolution No. 75-58.

“° Draft Guidance for Evaluating the Adverse Impact of Cooling Water Intake Structures on the Aquatic Environment: Section 316(b)
P. L. 92-500 (May 1, 1977).
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however, is outdated and does not capture the significant advances that have been made in
cooling water intake technologies. Likewise, several USEPA General Counsel opinions from
the 1970’s address interpretation of §316(b).** None of these administrative documents is
binding on the states, however.

Recent state and federal court decisions, however, provide some guidance as to what may or
may not be considered when implementing 8316(b) for existing facilities. The Riverkeeper |
decision affirmed USEPA'’s BTA decision basis and implementation approach for Phase I,
notably excepting any role for restoration in achieving compliance as a direct contravention of
the statute. The Second Circuit reiterated that conclusion in Riverkeeper Il and also remanded
portions of the Phase Il rule that expressed BTA as performance ranges rather than mandating
the best achievable performance within that range.

The Riverkeeper | and /I decisions affirmed USEPA’s approach to determining what constitutes
adverse environmental impact in both the Phase | and Phase Il rules. Following its own
ecological risk assessment guidelines, USEPA concluded that it is reasonable to interpret
adverse environmental impact as “including impingement and entrainment, diminishment of
compensatory reserves, stresses to the population or ecosystem, harm to threatened or
endangered species, and impairment of State...water quality standards*? and should be
minimized to the maximum extent practicable. Industry petitioners had argued that any impacts
must be shown to have deleterious effects on the overall fish and shellfish populations
influenced by the intake before it can be considered adverse environmental impact and thus
subject to additional regulation. The Second Circuit rejected this argument, recognizing
USEPA'’s approach was reasonable in light of Congress’ inclusion of a technology-based
approach in 8316(b), whereas any consideration of population effects would transform the
statute to a water-quality-based measure.

The Entergy decision is significant in that it affirmed the use of a cost-benefit analysis as a
reasonable approach that may be used to determine best technology available. The Court
explicitly noted, however, that USEPA was not required to use this method under the statute
and could have presumably issued a Phase Il rule that did not rely so heavily on cost-benefit.
Nor did the Court rule on the specifics of how such a cost-benefit approach was to be used,
e.g., how are benefits meant to be monetized and what threshold test should be used, although
members did express concern over the ambiguity in the term “significantly greater” and how it
differed from the wholly disproportionate approach.

A recent court proceeding involving the Central Coast Regional Water Board’'s BPJ-based
permit for the Moss Landing Power Plant may also be instructive as to how cost-benefit test
may be incorporated into the Policy. The proposed permit authorized the facility to use once-
through cooling for two new combined-cycle power-generating units that would be constructed
to replace other units slated for retirement. Relying on decision law interpreting 8316(b) on a
case-by-case basis, the Central Coast Regional Water Board had determined that the costs of
other technologies, including closed-cycle wet cooling, were wholly disproportionate to the
environmental benefits that could be gained.

A non-profit advocacy organization, Voices of the Wetlands, challenged the permit’s basis,
claiming the Central Coast Regional Water Board had improperly relied on the environmental

“ See, e.g., Op. USEPA Gen. Counsel (Jan. 17, 1973), stating that the authority to regulate under §316(b) was not dependent on
the prior issuance of thermal effluent limitations and that cooling water intake limitations could be imposed under 8402(a)(1); Op.
USEPA Gen. Counsel 63 (July 29, 1977).

“266 FR 65292 (No. 243)
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enhancement plan as a substitute for selecting BTA and had improperly applied the wholly
disproportionate test without a clear definition or formula.*® The appellate court, however,
upheld the district court’s finding that the Central Coast Regional Water Board did not
improperly use the environmental enhancement plan in lieu of technology to implement §316(b).
Instead the court held that the enhancement plan served as the basis for monetizing benefits
that could then be compared to costs using the cost-benefit test. Furthermore, both the district
and appellate courts* upheld the wholly disproportionate method as applied in this case, stating
the analysis had “considered such factors as the magnitude of the impact, the degree to which it
reasonably could be minimized, and the proportionality of the cost of doing so,” all of which were
proper under the BPJ standard.*

1.3.6 CEQA Analysis and Impact of Proposed Policy

The State Water Board is the lead agency for this project under the California Environmental
Quiality Act, or CEQA,*® and is responsible for preparing environmental documentation for the
proposed Policy. The California Secretary of Resources has certified the State Water Board's
water quality planning process as exempt from certain CEQA requirements, including the
requirements to prepare Environmental Impact Reports (EIRs), Negative Declarations, and
Initial Studies.*” Instead, the State Water Board must fulfill the requirements of its “certified
regulatory program” regulations when adopting plans, policies, and guidelines.

Despite this limited exemption, the State Water Board must still comply with CEQA's overall
objectives, which are to: 1) inform the decision makers and public about the potential significant
environmental effects of a proposed project; 2) identify ways that environmental damage may
be mitigated; 3) prevent significant, avoidable damage to the environment by requiring changes
in projects, through the use of alternative or mitigation measures when feasible; and 4) disclose
to the public why an agency approved a project if significant effects are involved.*®

State Water Board regulations (Title 23, Cal. Code of Reg. Chapter 27, 83777) require that a
document prepared under its certified regulatory program must include:

= A brief description of the proposed project;

» Reasonable alternatives to the proposed project; and

= Mitigation measures to minimize any significant adverse environmental impacts of the
proposed activity.

Accordingly, the State Water Board prepares programmatic “Substitute Environmental
Documents” (SEDSs) in lieu of EIRs or other environmental documents when proposing
statewide water quality objectives and programs of implementation. This document fulfills the
requirements of a SED. Until recently, the State Water Board referred to these formal planning
documents as “Functional Equivalent Documents”, although there is no substantive difference
between them. Responses to public comments and consequent revisions to the information in
the Draft SED are subsequently presented in a Draft Final SED for consideration by the State
Water Board. After the State Water Board has certified the document as adequate, the
document is re-titled as the Final SED.

3 Voices of Wetlands v. California State Water Resources Control Bd. (2007) 157 Cal. App. 4™ 126869 Cal.Rptr.3d 487

“** The California Supreme Court granted a petition for review of the appellate decision on March 18, 2008. 74 Cal.Rptr 3d 453.
*5 Id. at 45.

“6 public Resources Code, §21000 et seq.

" Cal. Code Regs, tit. 14, §15251(g); see Public Resources Code, §21080.5.

8 cal. Code Regs., tit. 14, § 15002(a).
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In addition, CEQA imposes specific obligations on the Water Boards when they adopt rules or
regulations establishing performance standards or treatment requirements. Public Resources
Code §21159 requires that the Water Boards concurrently perform an environmental analysis of
the reasonably foreseeable methods of compliance. The environmental analysis must address
the reasonably foreseeable environmental impacts of the methods of compliance and
reasonably foreseeable alternatives and mitigation measures.

Public Resources Code §21159 does not require the State Water Board to prepare a “project
level analysis”. Rather, the State Water Board must prepare a program-level analysis, i.e. a
Tier 1 analysis, that takes into account a reasonable range of environmental, economic, and
technical factors, population and geographic areas, and specific sites. Site-specific or project-
level impacts will be considered by the appropriate public agency that is ultimately responsible
for approving or implementing individual projects.

1.3.7 Compliance with Cal. Wat. Code §§ 13241 and 13242

In addition to the factors assessed under CEQA, Cal. Wat. Code 813241 requires the
assessment of specific factors when the State or Regional Water Boards establish water quality
objectives to ensure the reasonable protection of beneficial uses. Factors to be considered by
the State or Regional Board in establishing water quality objectives include:

= Past, present, and probable future beneficial uses of water.

» Environmental characteristics of the hydrographic unit under consideration.

= Water quality conditions that could reasonably be achieved through control of all factors
affecting water quality.

= Economic considerations.

= The need for developing housing within the region.

* The need to develop and use recycled water.

Cal. Wat. Code 813242 requires the Water Boards to formulate a program of implementation for
the water quality objective under consideration by the Board. The program of implementation
for achieving water quality objectives shall include, but not be limited to:

= A description of the nature of actions that is necessary to achieve the objectives,
including recommendations for appropriate action by any entity, public or private.

= A time schedule for the actions to be taken.

= A description of surveillance to be undertaken to determine compliance with objectives.

14 PuBLIC PROCESS

Public involvement in the policy development process began on September 26, 2005 when the
State Water Board held a public workshop in Laguna Beach to solicit comments and information
as to whether the State Water Board should adopt a statewide policy implementing 8316(b). An
additional workshop was held in Oakland on December 7, 2005. Following the input received at
these meetings, the State Water Board released its scoping document, Proposed Statewide
Policy on Clean Water Act §316(b) Regulations, on June 13, 2006.*° A public scoping meeting

* The scoping document is intended to provide the public with a preliminary proposal for a state policy and outline the different
issues that will be considered when developing the final policy. Scoping meetings are held, and public comments accepted, to
address public questions and identify additional areas that need to be addressed in the final policy.
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was held on July 31, 2006 in Sacramento during which the State Water Board accepted written
and oral comments on the scoping document.

Following USEPA'’s suspension of the Phase Il rule, the State Water Board revised the
proposed policy to incorporate regulatory changes directed by the Riverkeeper Il decision and
released an updated scoping document on March 18, 2008. Additional public scoping meetings
were held on May 8, 2008 in San Pedro and May 13, 2008 in Sacramento. The State Water
Board solicited comments on the revised scoping document from all interested parties no later
than May 20, 2008.>°

In addition to the public scoping meetings, the State Water Board, in conjunction with other state
agencies, sponsored a research results symposium, Understanding the Environmental Effects
of Once-Through Cooling, on January 15" and 16" at the University of California, Davis. The
symposium gathered experts with extensive experience researching the many issues
associated with power plant cooling to present findings from current research into areas such as
engineering trends, compliance methods, and transmission system reliability. Presentations
from the symposium can be found at the State Water Board’'s web site at
http://www.waterboards.ca.gov/water_issues/programs/npdes/cwa316.shtml .

The State Water Board posted the Draft Policy on its web site (see above) on June 30, 2009
and the supporting Draft SED on July 15, 2009 for public comment. Written public comments
were due on September 30, 2009. The State Water Board conducted an informal workshop in
Sacramento on September 8, 2009 to discuss the Draft Policy and answer questions. A public
Hearing on the proposed Policy was held in Sacramento on September 16, 2009.

State Water Board staff made revisions to the proposed Policy based on the comments
received from the public and State Water Board Members, and posted the revised Draft Policy
on its web site on November 23, 2009. On December 1, 2009, the State Water Board held a
public Workshop in Sacramento to receive comments on the proposed revisions to the Draft
Policy. At the workshop, the State Water Board extended the deadline for the public to submit
comments on Policy revisions to December 8, 2009. State Water Board staff has responded to
comments received from the public and made revisions to the revised Draft Policy and Draft
SED as appropriate. Staff's responses to written public comments are shown in Appendix G of
this document. All public documents have been posted on the State Water Board’'s web site at
http://www.waterboards.ca.gov/water_issues/programs/npdes/cwa316.shtml.

1.5 ADVISORY AND SCIENTIFIC REVIEW PANELS

1.5.1 Expert Review Panel

At its April 20, 2006 meeting, the Ocean Protection Council adopted a “Resolution of the
California Ocean Protection Council Regarding the Use of Once-Through Cooling Technologies
in Coastal Waters.” In that resolution, the Ocean Protection Council resolved “to encourage the
State Water Resources Control Board’s formation of a technical review group to ensure the
required technical expertise is available to review each power plant’s data collection proposals,
analyses and impact reductions, and fairly implement statewide data collection standards
needed to comply with §316(b).”

% Jd.
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The State Water Board recognizes that adverse impacts associated with OTC are often difficult
to accurately quantify, particularly with regard to entrainment. The complexity of these issues
underscores the need to seek input from technical experts in multiple disciplines, including
ecological modeling, coastal marine biology, physical oceanographic processes, and
engineering. The State Water Board, therefore, contracted with Moss Landing Marine
Laboratory to convene an Expert Review Panel (ERP) to review the scoping document and the
proposed policy. Staff, in conjunction with the ERP, developed a set of questions relative to the
draft policy that the ERP would then seek to answer.

The ERP membership comprised academic and consulting scientists as well as technical
experts representing industry and the environmental community. Under the direction of Dr.
Michael Foster, the ERP included:

» Dr. Gregor Caillet, Moss Landing Marine Laboratories

= Dr. Pete Raimondi, Professor and Chair, Department of Biology. University of California,
Santa Cruz.

David Bailey, Sr. Project Manager, EPRI

Tim Hemig, Director, Environmental & New Business, NRG Energy

Sarah Abramson, Director of Coastal Resources, Heal the Bay

John Steinbeck, Vice President and Principal Scientist, Tenera Environmental

Questions presented to the ERP addressed the current state of impacts, proposed compliance
options, and interim measures. The full text of each question and the ERP’s summary response
are presented in Appendix B. Individual responses from each member are located at
http://www.waterboards.ca.gov/water_issues/programs/npdes/cwa316.shtml.

1.5.2 Interagency Working Group

The Interagency Working Group (IAWG) is an informal committee composed of staff from
agencies that have a compelling interest in the State Water Board’s policy development
process. Depending on how facilities choose to comply with the Policy, secondary impacts may
result that could affect the facility’s air emissions or its status as a generator on the State’s
electrical grid. The State Water Board convened the IAWG so it could adequately address other
state agency concerns prior to finalizing the policy. The IAWG consists of staff members from
the State Water Board, California Air Resources Board, California Independent Systems
Operator (CAISO), State Lands Commission, California Coastal Commission, California Public
Utilities Commission (CPUC) and the California Energy Commission (CEC). The
implementation schedule in the proposed Policy was developed with input from the IAWG. As
part of that process, the energy agencies (CEC, CPUC, and CAISO) proposed their
recommended implementation schedule (see Appendix C).

1.6 PROPOSED PROJECT AND DESCRIPTION

The State Water Board is proposing the following project: the adoption of the Water Quality
Control Policy on the Use of Coastal and Estuarine Waters for Power Plant Cooling (as shown
in Appendix A). The Policy contains technology-based performance standards to address
adverse impacts from OTC systems and an implementation plan that addresses potential
effects to the State’s electrical transmission system while simultaneously coordinating the efforts
of the State and Regional Water Boards.

Subject facilities may demonstrate compliance with the Policy’s performance standards using
one of two alternatives. Track 1 achieves IM/E reductions by requiring minimum flow and intake
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velocity reduction levels, but exempts the facility from conducting significant future monitoring to
verify compliance. Track 2 establishes minimum IM/E reductions compared to a calculation
baseline that can be achieved with a combination of technologies and operational measures.
The facility must also implement an ongoing verification monitoring plan if complying by other
means than reduced velocity and flow. Technology-based improvements that are specifically
designed to reduce impingement mortality and/or entrainment and were implemented prior to
the effective date of the Policy may be counted towards meeting Track 2 requirements.
Reductions in impingement mortality and entrainment resulting from prior replacement of steam
turbine power-generating units with combined-cycle power-generating units®* may also be
counted towards meeting Track 2 requirements.

The Policy allows for alternative requirements for nuclear facilities in the event compliance with
Track 1 or Track 2 would conflict with Nuclear Regulatory Commission (NRC) safety
requirements. The owners/operators of nuclear-fueled power plants are also directed to fund
independent, third-party studies that would analyze in detail the compliance options available to
them, including costs and feasibility. An oversight committee will review the studies and report
to the State Water Board at which time the State Water Board will address the need, if any, to
modify the Policy.

The Policy, if adopted, would apply to all existing power plants that currently operate OTC
systems. These 19 facilities®® are located in coastal areas and estuaries extending from
Humboldt Bay to San Diego Bay. Enforcement would be a joint effort between the State Water
Board and Regional Water Boards for the North Coast (Region 1), San Francisco Bay (Region
2), Central Coast (Region 3), Los Angeles (Region 4), Central Valley-Sacramento (Region 5S),
Santa Ana (Region 8) and San Diego (Region 9).

The Policy also establishes an advisory committee comprising staff from the State’s energy and
environmental agencies to assist the State Water Board in reviewing implementation plans and
schedules, and prevent disruptions to the State’s electrical supply. The committee will also
advise the State Water Board as to the need, if any, to reopen the Policy for revision based on
its findings.

1.7 STATEMENT OF GOALS

CWA 8316(b) establishes a technology-based requirement to minimize the adverse
environmental impacts from cooling water intake structures. The Policy, if adopted, will
establish a uniform regulatory approach that will further Porter-Cologne’s mandate to attain the
highest reasonable water quality possible for the use and enjoyment of the people of the state.

*! Refers to several units within a power plant which combined generate electricity through a two-stage process involving
combustion and steam. Hot exhaust gas from one or two combustion turbines is passed through a heat recovery steam generator to
produce steam for a steam turbine. The turbine exhaust steam is condensed in the cooling system and may or may not be returned
to the power cycle. Combined-cycle power-generating units* are generally more fuel-efficient and use less cooling water than steam
boiler units with the same generating capacity.

*2 Humboldt Bay Power Plant, Contra Costa Power Plant, Pittsburg Power Plant, Potrero Power Plant, Moss Landing Power Plant,
Morro Bay Power Plant, Diablo Canyon Power Plant, Mandalay Generating Station, Ormond Beach Generating Station, Scattergood
Generating Station, El Segundo Generating Station, Redondo Beach Generating Station, Harbor Generating Station, Alamitos
Generating Station, Haynes Generating Station, San Onofre Nuclear Generating Station, Encina Power Plant, and South Bay Power
Plant.
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Implementing the Policy will:

1. Address the adverse impacts associated with uncontrolled OTC facilities by reducing
impingement mortality and entrainment;

2. Establish technology-based performance standards that will implement CWA 8316(b) and
replace the 35 year old interim BPJ-permitting approach.

3. Provide clear standards and guidance to permit writers to ensure consistent implementation
across Regional Water Boards.

4. Coordinate implementation at the state level to address cross-jurisdictional concerns such
as air emissions impacts and transmission grid stability.

5. Reduce the resource burden on the Regional Water Boards that would continue under the
existing BPJ-permitting approach.

1.8 DOCUMENT ORGANIZATION

The remainder of this Supplemental Environmental Document is organized into the following
sections:

Section 2—Background

Section 3—Available Technology-based Control Measures

Section 4—Issues and Alternatives

Section 5—Environmental Effects of the Proposed Policy

Section 6—Economic/Benefits

Appendix A—Proposed Water Quality Control Policy on the Use of Coastal and Estuarine
Waters for Power Plant Cooling

Appendix B—Draft Environmental Checklist

Appendix C—Joint Proposal of Energy Agencies (July 2009)

Appendix D—Final Expert Review Panel Responses (July 2008)

Appendix E—Entrainment and Impingement Estimates (Steinbeck, July 2008)

Appendix F—Entrainment and Impingement Estimates Updated for Delta Plants.
(Steinbeck, January 2010)

Appendix G—Staff Responses to Public Comments

BACKGROUND

The State’s active OTC power plants are located in coastal or estuarine settings where they
have access to large volumes of seawater or estuarine water for cooling purposes. These 19
facilities are permitted to withdraw more than 15 BGD combined, while providing more than
19,000 MW of generation capacity. However, many of these facilities are older and not
operated at maximum capacity, and therefore only withdraw ten BGD, on average.”® OTC
power plants are located along the State’s entire coastline from Humboldt Bay in the north to
San Diego Bay in the south, with most facilities concentrated along the Southern California
Bight from Point Conception to the US-Mexico border.

%3 Steinbeck, 2008. Appendix A.
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Facilities subject to the Policy are located in the Regions adjoining the Pacific Ocean (Regions
1, 2, 3, 4, 8, and 9) and the Sacramento-San Joaquin Delta (Region 5S).

2.1 ENVIRONMENTAL SETTING

2.1.1 North Coast (Region 1)

The North Coast Region (See Figure 1) comprises all regional basins, including Lower Klamath
Lake and Lost River Basins, draining into the Pacific Ocean from the California-Oregon state
line southern boundary and includes the watershed of the Estero de San Antonio and Stemple
Creek in Marin and Sonoma Counties (Figure 1). Two natural drainage basins, the Klamath
River Basin and the North Coastal Basin, divide the Region. The Region covers all of Del
Norte, Humboldt, Trinity, and Mendocino Counties, major portions of Siskiyou and Sonoma
Counties, and small portions of Glenn, Lake, and Marin Counties. It encompasses a total area
of approximately 19,390 square miles, including 340 miles of coastline and remote wilderness
areas, as well as urbanized and agricultural areas.

Beginning at the Smith River in northern Del Norte County and heading south to the Estero de
San Antonio in northern Marin County, the Region encompasses a large number of major river
estuaries, including the Klamath River, Redwood Creek, Little River, Mad River, Eel River, Noyo
River, Navarro River, Elk Creek, Gualala River, Russian River, and Salmon Creek. Northern
Humboldt County coastal lagoons include Big Lagoon and Stone Lagoon. The two largest
enclosed bays in the Region are Humboldt Bay and Arcata Bay in Humboldt County. Another
enclosed bay, Bodega Bay, is located in Sonoma County near the southern border of the
Region.

Tidelands and marshes are extremely important to many species of waterfowl and shore birds,
both for feeding and nesting. Cultivated land and pasturelands also provide supplemental food
for many birds, including small pheasant populations. Tideland areas along the north coast
provide important habitat for marine invertebrates and nursery areas for forage fish, game fish,
and crustaceans. Offshore coastal rocks are used by many species of seabirds as nesting
areas. Major components of the economy are tourism and recreation, logging and timber
milling, aggregate mining, commercial and sport fisheries, sheep, beef and dairy production,
and vineyards and wineries. The largest urban centers are Eureka in Humboldt County and
Santa Rosa in Sonoma County.

The Region’s only OTC power plant is the Humboldt Bay facility located on the bay’s eastern
shore a few miles southwest of Eureka, near the entrance from the Pacific Ocean. The facility is
less than two miles north of the Humboldt Bay National Wildlife Refuge.

2.1.2 San Francisco Bay (Region 2)

The San Francisco Bay Region (See Figure 2) comprises San Francisco Bay, Suisun Bay
beginning at the Sacramento River, and San Joaquin River westerly, from a line which passes
between Collinsville and Montezuma Island. The Region’s boundary follows the borders
common to Sacramento and Solano Counties and Sacramento and Contra Costa Counties west
of the Markely Canyon watershed in Contra Costa County. All basins west of the boundary,
described above, and all basins draining into the Pacific Ocean between the southern boundary
of the North Coast Region and the southern boundary of the watershed of Pescadero Creek in
San Mateo and Santa Cruz Counties are included in the Region. The Region comprises most
of the San Francisco Estuary to the mouth of the Sacramento-San Joaquin Delta. The San
Francisco Estuary conveys the waters of the Sacramento and San Joaquin Rivers to the Pacific
Ocean. Located on the north central coast of California, the Bay functions as the only drainage
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outlet for waters of the Central Valley. It also marks a natural topographic separation between
the northern and southern coastal mountain ranges.

The Region’s waterways, wetlands, and bays form the centerpiece of the fourth largest
metropolitan area in the United States, including all or major portions of Alameda, Contra Costa,
Marin, Napa, San Francisco, San Mateo, Santa Clara, Solano, and Sonoma Counties. The San
Francisco Bay Water Board has jurisdiction over the part of the San Francisco Estuary that
includes all of the San Francisco Bay segments extending east to the Delta (Winter Island near
Pittsburg). The San Francisco Estuary sustains a highly dynamic and complex environment.
Within each section of the Bay system lie deepwater areas that are adjacent to large expanses
of very shallow water. Salinity levels range from hypersaline to fresh water, and water
temperature varies widely. The Bay system’s deepwater channels, tidelands, marshlands, fresh
water streams, and rivers provide a wide variety of habitats within the Region. Coastal
embayments including Tomales Bay and Bolinas Lagoon are also located in this Region. The
Central Valley Water Board has jurisdiction over the Delta and rivers extending further
eastward.

The Sacramento and San Joaquin Rivers enter the Bay system through the Delta at the eastern
end of Suisun Bay and contribute almost all of the fresh water inflow into the Bay. Many smaller
rivers and streams also convey fresh water to the Bay system. The rate and timing of these
fresh water flows are among the most important factors influencing physical, chemical, and
biological conditions in the Estuary. Flows in the Region are highly seasonal, with more than
90% of the annual runoff occurring during the winter rainy season between November and April.

The San Francisco Estuary is made up of many different types of aquatic habitats that support a
great diversity of organisms. Suisun Marsh in Suisun Bay is the largest brackish-water marsh in
the United States. San Pablo Bay is a shallow embayment strongly influenced by runoff from
the Sacramento and San Joaquin Rivers. The Central Bay is the portion of the Bay most
influenced by oceanic conditions. The South Bay, with less freshwater inflow than the other
portions of the Bay, acts more like a tidal lagoon. Together these areas sustain rich
communities of aquatic life and serve as important wintering sites for migrating waterfowl and
spawning areas for anadromous fish.

Two active OTC power plants are located in Region 2. The Potrero Power Plant is located in
the San Francisco’s Potrero Hill neighborhood, approximately 3.5 miles southwest of Yerba
Buena Island in the Central San Francisco Bay. The Pittsburg Power Plant lies on the south
bank of Suisun Bay near the confluence of the San Joaquin and Sacramento Rivers.

2.1.3 Central Coast (Region 3)

The Central Coast Region (See Figure 3) comprises all basins (including Carrizo Plain in San
Luis Obispo and Kern Counties) draining into the Pacific Ocean from the southern boundary of
the Pescadero Creek watershed in San Mateo and Santa Cruz Counties; to the southeastern
boundary of the Rincon Creek watershed, located in western Ventura County (Figure 3).

The Region extends over a 300-mile long by 40-mile wide section of the state’s central coast. Its
geographic area encompasses all of Santa Cruz, San Benito, Monterey, San Luis Obispo, and
Santa Barbara Counties as well as the southern one-third of Santa Clara County, and small
portions of San Mateo, Kern, and Ventura Counties. Included in the Region are urban areas
such as the Monterey Peninsula and the Santa Barbara coastal plain; prime agricultural lands
such as the Salinas, Santa Maria, and Lompoc Valleys; National Forest lands; extremely wet
areas such as the Santa Cruz Mountains; and arid areas such as the Carrizo Plain.
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Water bodies in the Central Coast Region are varied. Enclosed bays and harbors in the region
include Morro Bay, Elkhorn Slough, Tembladero Slough, Santa Cruz Harbor, Moss Landing
Harbor, Monterey Harbor, Port San Luis, and Santa Barbara Harbor. Several small estuaries
also characterize the region, including the Santa Maria River Estuary, San Lorenzo, River
Estuary, Big Sur River Estuary, and many others. Major rivers, streams, and lakes include San
Lorenzo River, San Benito River, Pajaro River, Salinas River, Santa Maria River, Cuyama River,
Estrella River and Santa Ynez River, San Antonio Reservoir, Nacimiento Reservoir, Twitchel
Reservoir, and Cuchuma Reservoir.

Three OTC facilities are located in Region 3. The Moss Landing Power Plant is located
approximately 15 miles northeast of Monterey on Moss Landing Harbor near Elkhorn Slough.
The Morro Bay Power Plant is located %2-mile due east of Morro Rock and withdraws water at
the head of the shallow, enclosed Morro Bay. Diablo Canyon Power Plant, one of the State’s
two nuclear facilities, is located approximately 7 miles northwest of Avila Beach along an
isolated stretch of the Pacific Coastline at the foot of the Irish Hills.

2.1.4 Los Angeles (Region 4)

The Los Angeles Region (See Figure 4) comprises all basins draining into the Pacific Ocean
between the southeastern boundary of the watershed of Rincon Creek, located in western
Ventura County, and a line which coincides with the southeastern boundary of Los Angeles
County, from the Pacific Ocean to San Antonio Peak, and follows the divide, between the San
Gabriel River and Lytle Creek drainages to the divide between Sheep Creek and San Gabriel
River drainages (Figure 4).

The Region encompasses all coastal drainages flowing into the Pacific Ocean between Rincon
Point (on the coast of western Ventura County) and the eastern Los Angeles County line, as
well as the drainages of five coastal islands (Anacapa, San Nicolas, Santa Barbara, Santa
Catalina, and San Clemente). In addition, the Region includes all coastal waters within three
miles of the continental and island coastlines. Two large deepwater harbors (Los Angeles and
Long Beach Harbors) and one smaller deepwater harbor (Port Hueneme) are contained in the
Region. There are small craft marinas within the harbors, as well as tank farms, naval facilities,
fish processing plants, boatyards, and container terminals. Several small-craft marinas also
exist along the coast (Marina del Ray, King Harbor, Ventura Harbor); these contain boatyards,
other small businesses, and dense residential development.

Several large, primarily concrete-lined rivers (Los Angeles River, San Gabriel River) lead to
unlined tidal prisms which are influenced by marine waters. Salinity may be greatly reduced
following rains since these rivers drain large urban areas composed of mostly impermeable
surfaces. Some of these tidal prisms receive a considerable amount of freshwater throughout
the year from publicly-owned treatment works that discharge tertiary-treated effluent and
industrial effluent.

Santa Monica Bay, which includes the Palos Verdes Shelf, dominates a large portion of the
open coastal water bodies in the Region. The Region's coastal water bodies also include the
areas along the shoreline of Ventura County and the waters surrounding the five offshore
islands in the Region.

Eight of the State’s Coastal OTC facilities are located in Region 4. Mandalay and Ormond
Beach Generating Stations are located in Ventura County near Oxnard. Ormond Beach
withdraws cooling water from a deep offshore location while Mandalay uses water from the
Edison Canal and Channel Islands Harbor.
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Scattergood, El Segundo, and Redondo Beach Generating Stations are located along the
shoreline of Santa Monica Bay. Each withdraws water from deep offshore locations.

Harbor Generating Station is a small combined-cycle unit located in Los Angeles Harbor near
Slip 5.

The Alamitos and Haynes Generating Stations are located on opposing banks of the San
Gabriel River just north of the Orange County line. Each facility withdraws water from Alamitos
Bay through surface, shoreline intakes.

2.1.5 Central Valley (Region 5S)

The Central Valley Region includes approximately 40% of the land in California stretching from
the Oregon border to the Kern County/ Los Angeles County line. The region is divided into
three basins.

The Sacramento River Basin covers 27,210 square miles and includes the entire area drained
by the Sacramento River. The principal streams are the Sacramento River and its larger
tributaries: the Pitt, Feather, Yuba, Bear, and American Rivers to the East; and Cottonwood,
Stony, Cache, and Putah Creek to the west. Major reservoirs and lakes include Shasta,
Oroville, Folsom, Clear Lake, and Lake Berryessa (see Figure 5).

The San Joaquin River Basin covers 15,880 square miles and includes the entire area drained
by the San Joaquin River. Principal streams in the basin are the San Joaquin River and its
larger tributaries: the Consumnes, Mokelumne, Calaveras, Stanislaus, Tuolumne, Merced,
Chowchilla, and Fresno Rivers. Major reservoirs and lakes include Pardee, New Hogan,
Millerton, McClure, Don Pedro, and New Melones (see Figure 6).

These two river basins cover about one fourth of the total area of the state and over 30% of the
state's irrigable land. The Sacramento and San Joaquin Rivers furnish roughly 50% of the
state's water supply.

The Sacramento and San Joaquin Rivers meet and form the Delta, which ultimately drains into
the San Francisco Bay. The Delta is a maze of river channels and diked islands covering
roughly 1,150 square miles, including 78 square miles of water area. Two major water projects
located in the South Delta, the Federal Central Valley Project and the State Water Project,
deliver water from the Delta to Southern California, the San Joaquin Valley, Tulare Lake Basin,
the San Francisco Bay Area, as well as within the Delta boundaries.

Region 5S contains one OTC power plant. The Contra Costa Power Plant is located along the
south shore of the San Joaquin River and withdraws water through a shoreline intake structure.

2.1.6 Santa Ana (Region 8)

The Santa Ana Region (See Figure 7) comprises all basins draining into the Pacific Ocean
between the southern boundary of the Los Angeles Region and the drainage divide between
Muddy and Moro Canyons, from the ocean to the summit of San Joaquin Hills; along the divide
between lands draining into Newport Bay and Laguna Canyon to Niguel Road; along Niguel
Road and Los Aliso Avenue to the divide between Newport Bay and Aliso Creek drainages; and
along the divide and the southeastern boundary of the Santa Ana River drainage to the divide
between Baldwin Lake and Mojave Desert drainages; to the divide between the Pacific Ocean
and Mojave Desert drainages.
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The Santa Ana Region is the smallest of the nine Regions in the state (2,800 square miles) and
is located in southern California, roughly between Los Angeles and San Diego. Although small
geographically, the Region’s four-plus million residents (1993 estimate) make it one of the most
densely populated Regions. The climate of the Santa Ana Region is classified as
Mediterranean: generally dry in the summer with mild, wet winters. The average annual rainfall
in the Region is about fifteen inches, most of it occurring between November and March. The
enclosed bays in the Region include Newport Bay, Bolsa Bay (including Bolsa Chica Marsh),
and Anaheim Bay. Principal rivers include Santa Ana, San Jacinto and San Diego. Lakes and
reservoirs include Big Bear, Hemet, Mathews, Canyon Lake, Lake Elsinore, Santiago Reservoir,
and Perris Reservoir.

Region 8 contains one OTC power plant. The Huntington Beach Generating Station is located
in Huntington Beach alongside the Santa Ana River and on the inland side of the Pacific Coast
Highway and withdraws water from a deep offshore location.

2.1.7 San Diego (Region 9)

The San Diego Region (see Figure 8) comprises all basins draining into the Pacific Ocean
between the southern boundary of the Santa Ana Region and the California-Mexico boundary
(Figure 12). The San Diego Region is located along the coast of the Pacific Ocean from the
Mexican border to north of Laguna Beach. The Region is rectangular in shape and extends
approximately 80-miles along the coastline and 40 miles east to the crest of the mountains. The
Region includes portions of San Diego, Orange, and Riverside Counties. The population of the
Region is heavily concentrated along the coastal strip. Six deepwater sewage outfalls and one
across the beach discharge from the new border plant at the Tijuana River empty into the
ocean. Two harbors, Mission Bay and San Diego Bay, support major recreational and
commercial boat traffic. Coastal lagoons are found along the San Diego County coast at the
mouths of creeks and rivers.

San Diego Bay is long and narrow, 15 miles in length and approximately one mile across. A
deep-water harbor, San Diego Bay has experienced waste discharge from former sewage
outfalls, industries, and urban runoff. Up to 9,000 vessels may be moored there. San Diego
Bay also hosts four major U.S. Navy bases with approximately 80 surface ships and
submarines. Coastal waters include bays, harbors, estuaries, beaches, and open ocean. Deep
draft commercial harbors include San Diego Bay and Oceanside Harbor and shallower harbors
include Mission Bay and Dana Point Harbor. Tijuana Estuary, Sweetwater Marsh, San Diego
River Flood Control Channel, Kendal-Frost Wildlife Reserve, San Dieguito River Estuary, San
Elijo Lagoon, Batiquitos Lagoon, Agua Hedionda Lagoon, Buena Vista Lagoon, San Luis Rey
Estuary, and Santa Margarita River Estuary are the important estuaries of the Region.

Region 9 contains 3 OTC power plants. San Onofre Nuclear Generating Station (SONGS), the
second of the State’s nuclear facilities, is located north of the city of Oceanside on land leased
from Camp Pendleton. The Encina Power Plant is located near the city of Carlsbad adjacent to
the Agua Hedionda Lagoon. The South Bay Power Plant is located at the extreme southern
end of San Diego Bay in the city of Chula Vista.
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2.2 BIOLOGICAL AND CUMULATIVE IMPACTS FROM ONCE-THROUGH COOLING

OTC power plants are generally the largest volume dischargers in the State due to their high
use of once through cooling water. Discharge volumes range from 78 to 2670 MGD, with the
State’s nuclear facilities, Diablo Canyon and SONGS, permitted to discharge 2,670 MGD and
2,587 MGD, respectively. The largest discharge volume from a conventional power plant is
1,282 MGD for Alamitos. By comparison, the largest wastewater treatment plant with an ocean
discharge is the Hyperion wastewater plant (City of Los Angeles), which has a permitted flow of
420 MGD; most ocean dischargers of treated sewage are well below 50 MGD, including the City
of San Francisco’s Oceanside plant discharge (43 MGD).

Effluent limitations for point source surface water discharges (including power plant discharges)
are implemented through NPDES permits and are designed to preserve a receiving water’'s
designated beneficial uses, including aquatic life uses. Significant events that have resulted in
fish kills, such as accidental spills or unauthorized discharges, or other violations of the Cal.
Wat. Code or Fish and Game Code, are met with enforcement actions. Contrary to all of the
limitations and prohibitions placed on discharges, the ongoing fish kills from OTC power
plants—through impingement and entrainment—essentially constitute a de facto “take” permit
from the State’s coastal waters.

The consensus among regulatory agencies at both the state and federal levels is that OTC
systems contribute to the degradation of aquatic life in their respective ecosystems. In its 2005
report, the CEC concluded OTC systems were “partly responsible for ocean degradation” and
contributed to declining fisheries and impaired coastal habitats through the intake of large
volumes of water and the discharge of elevated-temperature wastewater.>* The development
record for both the Phase | and Phase Il rules contain numerous documented examples of
significant impacts from OTC on aquatic communities, including California.>®

2.2.1 Impingement

Most facilities that obtain cooling water from surface water sources use some method of primary
screening to prevent large objects from being drawn through the cooling system, where they
may clog or damage sensitive equipment. These screens typically have mesh panels with slot
sizes ranging from 3/8 inch to 1 inch and are rotated periodically or removed to clean off any
debris, including aquatic organisms.

Impingement occurs when organisms are trapped against the screen as a result of the force of
the intake water and are unable to escape. Impinged organisms may asphyxiate if the force of
the oncoming water prevents their gills from operating normally. Starvation or mortality from
fatigue may result if organisms are held against the screen for prolonged periods. Even those
organisms that are able to escape may suffer physical injuries, such as de-scaling, that make
them more susceptible to death or predation. Impingement does not, however, always result in
the death of the organism. Hardier species, particularly larger ones in their adult phases, are
sometimes capable of withstanding the stresses of impingement. Modifications to screening
systems may enable the capture and release of organisms before mortality or significant injury
can occur.

* See CEC. Issues and Impacts Associated with Once-Through Cooling at California’s Coastal Power Plants: Staff Report. CEC-700-
2005-013. 2005.

*® See USEPA, Regional Analysis Document for the Final Section 316(b) Phase Il Existing Facilities Rule. EPA-821-R-02-003.
2004.
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Susceptibility to impingement is dependent on many factors, not the least of which is the target
species and its inherent ability to out-swim the current induced by the intake system or its ability
to withstand any physical injury that may occur from interaction with the screens. Survival, or
avoidance of impingement altogether, is also influenced by the life stage and general health of
the target organism. Environmental factors, such as relative areas of light and dark in the
vicinity of the intake structure, may also contribute to an increased rate of impingement by
triggering behavioral responses. Changes in temperature beyond the optimal range for some
species may induce lethargy and impair the organism’s ability to avoid or escape from the intake
structure. In some cases, these behavioral responses can be exploited to prevent organisms
from being impinged, although they are highly species specific and limited in their application.

2.2.2 Entrainment

Entrainment is the action of drawing smaller objects through the entire cooling water system,
including the pumps and condenser tubes, and discharging them along with the cooling water
and other plant wastes. Organisms susceptible to entrainment through cooling water systems
are among the most fragile in the aquatic community because of their relatively small size (less
than 3/8 inch) and life stage (typically fish eggs and larvae). Planktonic organisms such as
these cannot independently escape the influence of an intake system and are instead reliant
upon screening mechanisms or other methods to prevent their intake.

Organisms that find themselves entrained through a power plant cooling system will be
subjected to dramatic changes in pressures as they pass through the pump and condenser.
Water temperatures will rapidly increase by 10 to 25° F, or more, and decrease upon discharge
and mixing with the receiving water. Physical injury may occur from the interaction with
mechanical equipment and the shearing forces of pumps. Chemicals used to control biofouling
in the system, such as chlorine, further complicate the ability of organisms to survive
entrainment until they are discharged back to the water body.

Organisms that are entrained are presumed to have been killed, although there is some
disagreement whether 100% mortality is a certainty. From a planning perspective, however,
whether a very small fraction of entrained organisms survive is immaterial; the impact is
substantial enough (i.e., 100% virtual mortality) to warrant action. Accordingly, the preferred
method to reduce the adverse effects of entrainment is to prevent the interaction of susceptible
organisms and the cooling system altogether. This can be accomplished in one of two ways:
the use of a barrier technology with pores small enough to exclude entrainable organisms, or by
reducing the facility’s intake flow.

2.3 IMPINGEMENT MORTALITY AND ENTRAINMENT DATA

SONGS represents one example of impingement and entrainment impacts. Fish enter the
SONGS cooling water system through an offshore cooling water intake, with a velocity cap, and
then through a screen well to the fish return system. Those fish that do not enter the fish return
system are impinged on traveling screens. An estimated 3.6 million fish were impinged in 2003
at SONGS. Fish species impinged included northern anchovy, queenfish, Pacific sardine,
Pacific pompano, jacksmelt, white seaperch, walleye surfperch, shiner perch, white croaker,
bocaccio, jack mackerel, salema, sargo, yellowfin croaker, specklefin midshipman, black perch,
California grunion, topsmelt, cabezon, deep body anchovy, and others. No estimates are
available for impinged invertebrates at SONGS. Annual entrainment of fish larvae at SONGS is
estimated to be nearly 6 billion. This figure does not include invertebrate plankton, which are
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also entrained.®® SONGS source water has been assumed by the Marine Review Committee of
scientists (established by the California Coastal Commission) to be the entire nearshore of the
Southern California Bight. SONGS causes a 13% impact to queenfish standing stock, and also
has a substantial effect on white croaker and northern anchovy populations.>

The Diablo Canyon facility withdraws seawater directly from an intake cove and through a
shoreline intake structure. While impingement mortality is less than at SONGS, likely due to
design and habitat differences between the two facilities, entrainment is still significant. Diablo
Canyon entrainment impacts an average source water coastline length of 74 kilometers (46
miles) out to 3 kilometers (2 miles) offshore, an area of roughly 93 square miles, for nine taxa of
rocky reef fish. These rocky reef fish included smoothhead sculpin, monkeyface prickleback,
clinid kelpfishes, blackeye goby, cabezon, snubnose sculpin, painted greenling,
Kelp/Gopher/Black-and-Yellow (KGB) Rockfish Complex, and blue rockfish. In that 93 square
mile source water area, an average estimated proportional mortality of 10.8% was calculated for
these rocky reef taxa. The rocky reef fish species with the largest calculated coastline impact
was the smoothhead sculpin, having an estimated proportional mortality of 11.4% over 120
kilometers (75 miles) of coastline during a 1997-98 sampling period.*®

As an example of a conventional power plant, and based on Duke Energy South Bay LLC'’s .
8316(b) Proposal for Information Collection, the South Bay Power Plant in San Diego Bay,
assuming full operation, has an estimated annual impingement of about 386,000 fish, 93% of
which were anchovies. Impingement of certain invertebrates was also assessed at this plant;
an estimated 9,019 crustaceans (shrimps, lobsters, crabs) and cephalopods (octopus and
squid) were impinged annually. Annual estimated entrainment for 2003 was 2.4 billion fish
larvae. Fish species most represented in the entrainment studies were gobies (arrow,
cheekspot, and shadow), anchovy, combtooth blennies, longjaw mudsuckers, and silversides.®®
More recent estimates for this plant are provided in Tables 2 and 3 below.

Impingement and entrainment data can be collected and reported using varying methods,
making comparisons between facilities difficult. Some data provided in the 2008 Scoping
Document were either inaccurate or outdated. The ERP, convened to support the State Water
Board’s policy development process, tasked one of its members to compile the most recent
impingement and entrainment data for the OTC facilities and provide a summary report using
standardized methods. The summary report is shown in Appendix E of this document, and that
report was updated in January 2010 as shown in Appendix F. Table 2 (Entrainment) and Table
3 (Impingement), are reproduced from these reports prepared by John Steinbeck of Tenera
Environmental, a member of the ERP. Entrainment data were mostly compiled from recent
studies of cooling water systems at 18 power plants in California. Entrainment estimates are
only presented for larval fishes because this is the only taxonomic group and life stage that was
sampled consistently across all of the facilities. Table 2 presents two sets of entrainment
estimates. The first set (columns titled “Average Concentrations”) is calculated using the annual
average larval concentrations from the recent studies. The entrainment estimates were
calculated by multiplying the larval concentrations by the total annual design and by the average
2000-2005 flows. The other set of entrainment estimates (columns titled “Study Results”) is

% SCE. Proposal for Information Collection, San Onofre Nuclear Generating Station. October 2005.

" CEC. An Assessment of the Studies Used to Detect Impacts to Marine Environments by California’s Coastal Power Plants Using
Once-Through Cooling. 2005.

%8 Diablo Canyon Power Plant Independent Scientist's Recommendations to the Regional Water Quality Control Board, Item no. 15
Attachment 1, Sept. 9, 2005 Meeting.

% Duke Energy South Bay LLC. 316(b)Proposal for Information Collection for South Bay (San Diego) Power Plant. November 8,
2005.
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from the published studies, which did not in all cases present estimates for both design and
actual flows (shown as ‘nc’). When the draft of this document was prepared and released (July
2009) representative data were not available were the Contra Costa and Pittsburg power plants
located in the Sacramento-San Joaquin Delta (Delta) system. However since that time the
entrainment study data for Contra Costa and Pittsburg power plants has been made available
and included in Table 2. Calculated and reported estimates for Contra Costa and Pittsburg are
based on sampling from March 2008 - July 2008 using a 1,600 micron mesh net. Recent data
for the Humboldt Bay Power Plant was not available and therefore was not included in Table 2.
However it should be noted that the Humboldt Bay Power Plant has nearly completed its re-
powering project and will no longer be using OTC in the near future.

Total statewide fish larvae entrainment estimates for these 18 power plants, based on the
annual average larval concentrations from the recent studies and for the average 2000-2005
flows, are 19.4 billion annually. If all 18 of the plants (for which there is available data) operated
at the design flow capacities (and maximum permitted flows), the total annual statewide fish
larvae entrainment estimates would rise to about 29.6 billion. It is important to note that these
figures are based on ichthyoplankton, and do not account for invertebrates.

Impingement estimates at 18 power plants are also presented for just fishes because this is the
only taxonomic group that was sampled consistently across all of the facilities. Table 3 presents
two sets of impingement estimates for both numbers and biomass of fishes. The first set is
calculated using the annual average impingement rates during normal operations calculated
from the recent studies. The total annual normal operations impingement estimates were
calculated by multiplying the impingement rates by the total annual design and average
2000-2005 flows. These impingement estimates for normal operations would be added to the
average annual impingement during heat treatments for the plants where heat treatments are
used for controlling biofouling inside the cooling system. The other set of impingement
estimates is from published studies, which did not in all cases present estimates for both design
and actual flows (shown as ‘nc’). These estimates include both normal operations and heat
treatment impingement. When the draft of this document was prepared and released (July
2009), recent representative data were not available for the Contra Costa and Pittsburg power
plants located in the Delta system. However since that time the impingement study data for
Contra Costa and Pittsburg power plants have been made available and included in Table 3.
Estimates for Contra Costa and Pittsburg were calculated based on sampling data from
November 2007 - October 2008 (no total estimates were provided in the source report).

Recent data for the Humboldt Bay Power Plant was not available and therefore was not
included in Table 3.

Total statewide fish larvae impingement estimates for these 18 power plants, based on the
annual average impingement rates during normal operations plus heat treatments, and for the
average 2000-2005 flows, are approximately 2.7 million fish (84,250 pounds) annually. If all 18
of the plants (for which data is available) operated at the design flow capacities (and maximum
permitted flows) the total annual statewide fish impingement estimates would rise to about

3.6 million fish (113,883 pounds). It is important to note that these figures are based on fish
only, and do not account for invertebrates.
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Table 2. Estimated Annual Entrainment

. 2000-2005 | Average Larval Fish Annual Larval Entrainment Estimated Numbers Based On:
Facility Design Flow |  Average Concentration ‘ -
(MGD) Flow (number per cubic | Average Concentration | Average Concentration Study Results Study Results
(MGD) meter) and Design Flow And Average Flow and Design Flow and Average Flow
Alamitos Units 1 and 2 207 121 2.6096 748,306,544 437,854,835 nc 121,970,937
Alamitos Units 3 and 4 392 281 2.6096 1,414,971,165 1,013,733,478 1,109,972,442 728,944,910
Alamitos Units 5 and 6 674 413 2.6338 2,455,020,121 1,503,394,233 nc 835,841,962
Contra Costa Units 6 & 7 * 440 257 0.0610 37,098,716 21,669,023 37,098,716 21,669,023
Diablo Canyon 2,528 2,287 0.5051 1,765,916,778 1,597,319,020 nc 1,481,948,383
El Segundo Units 1 and 2 207 69 0.5160 147,969,610 49,437,254 nc 35,743,328
El Segundo Units 3 and 4 399 265 0.5160 284,430,472 189,290,759 276,934,913 186,532,003
Encina 857 621 3.6844 4,366,667,796 3,162,648,118 4,494,849,115 3,627,641,744
Harbor 108 59 1.0464 156,285,731 85,447,634 153,331,013 65,298,000
Haynes 968 258 3.2500 4,349,235,947 1,159,662,085 4,527,644,084 3,649,208,392
Huntington Beach 514 179 0.4216 299,647,084 104,339,074 344,570,635 nc
Mandalay 253 234 0.4000 140,195,151 129,201,071 141,736,337 33,422,317
Morro Bay 668 257 0.8991 830,540,168 318,942,511 859,337,744 nc
Moss Landing Units 1 and 2 361 193 1.1700 584,101,411 311,537,103 522,319,740 nc
Moss Landing Units 6 and 7 865 387 0.7813 934,658,478 418,350,825 888,204,836 nc
Ormond Beach 685 521 0.0446 42,276,804 32,133,537 40,810,043 6,351,783
Pittsburg Units 5-7 2 506 274 0.0996 69,678,481 37,731,035 69,678,481 37,731,035
Potrero 231 193 0.9490 303,519,077 252,843,159 289,731,811 nc
Redondo Units 5 and 6 217 51 1.1847 354,702,404 83,037,227 356,000,276 101,659,379
Redondo Units 7 and 8 675 254 0.8276 772,198,644 290,801,357 744,808,585 189,537,344
SONGS Unit 2 1,219 1,139 1.9649 3,311,307,168 3,095,251,683 nc 3,555,787,272
SONGS Unit 3 1,219 1,154 1.9649 3,311,307,168 3,136,923,690 nc 3,261,783,562
Scattergood 495 309 0.7387 506,083,227 315,634,578 524,202,652 365,258,133
South Bay 601 417 2.8925 2,404,046,574 1,667,406,878 2,420,527,779 nc

Notes: nc = not calculated in report
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Table 3. Estimated Annual Impingement

esin 2232;2325 Average éi\(’)?_rr;gsi Annual Normal F)perations Imgi:j;ment B:is:r: iz: Heat Treatments (HT')AVerage Total Annual Impingement Estimate Based On:
Facility ('\'jllg‘g) Flow p(gmg%r) (pounds C%ljer;;r?d ar?éolgn:ssi; o and and Average éi\;%zgsi Number of | oo Fiow | Desion | Actual | Average
(MGD) per MGD) Flow Flow Average Average  |number per per HT HTs per (number) Flow Flow Flow
umben | pomes) | S | Pon | E | oy | i el R
Alamitos Units 1 and 2 207 121 nfa nla nfa
Alamitos Units 3 and 4 392 281 0.175| 0.0076 81,419 3,514 52,106 2,249 n/a n/a n/a 81,419 | 3514 | 52,106 2,249
Alamitos Units 5 and 6 674 413 nla nla nla
Contra Costa Units 6&7 440 257 0.2782| 0.0053 44,702 849 26,110 496 nla nla nfa 44,702 849 | 26,110 496
Diablo Canyon 2,528 2,287 | 0.0058 | 0.0009 5,330 785 4,821 710 n/a nla n/a 5,330 785 4,821 710
El Segundo Units 1 and 2 207 69| 0.0103| 0.0035 779 265 260 89 2271.25 72.18 13 1,074 359 556 182
El Segundo Units 3 and 4 399 265 0.022 | 0.0068 3,209 995 2,136 662 229 94.6 37 4,057 | 1,345 2,983 1,012
Encina 857 621| 0.6128| 0.0256| 191,824 8,016 | 138,932 5,806 | 15,831.83 T41.7 6 286,815 | 12,502 | 233,923 10,292
Harbor 108 59| 04945| 0.1622 19,508 6,399 10,666 3,498 n/a n/a n/a 19,508 | 6,399 | 10,666 3,498
Haynes 968 258 | 0.1893| 0.0041 66,901 1,462 17,838 390 n/a n/a n/a 66,901 | 1,462| 71,838 390
Huntington Beach 514 179 | 0.4079| 0.0227 76,582 4,270 26,666 1,487 | 5,887.00 338.7 48| 104,840 5895 | 54,924 3112
Mandalay 253 234 0.794 | 0.0299 73,497 2,771 67,733 2,553 101.9 4.2 14 73,640 | 2,776 | 67,876 2,559
Morro Bay 668 257 | 0.3497 0.014 85,315 3,419 32,763 1,313 n/a n/a n/a 85,315 | 3,419| 32,763 1,313
Moss Landing Units 1 and 2 361 193| 05804 | 0.0058 76,526 762 40,816 406 n/a n/a n/a 76,526 762 | 40,816 406
Moss Landing Units 6 and 7 865 387 1.7895| 0.0287 | 565,390 9,071 | 253,067 4,060 n/a n/a nfa| 565390 | 9,071| 253,067 4,060
Ormond Beach 685 521 | 0.0711| 0.0164 17,806 4,094 13,534 3,112 677.8 87.2 45 20,856 | 4,487 | 16,584 3,504
Pittsburg Units 5, 6, and 7 506 274 | 0.1426| 0.0021 26,360 390 14,274 211 n/a n/a n/a 26,360 390 | 14,274 211
Potrero 231 193 1509 | 0.0337| 127,464 2,847 | 106,182 2,371 n/a n/a nfa| 127,464 | 2,847 | 106,182 2,371
Redondo Units 5 and 6 217 51| 0.0075| 0.0034 593 268 139 63 10.08 7.32 2 613 282 159 7
Redondo Units 7 and 8 675 254 0.024 | 0.0085 5,913 2,084 2,227 785 157.5 379 4.8 6,669 | 2,266 2,983 967
SONGS Unit 2 1,219 1,139 7.5 1.341.19
- 1.5787| 0.0335| 1,405,342 29,854 | 1,322,490 28,094 | 2,494.00 627.8 1,424,047 | 34,563 |7 32,802
SONGS Unit 3 1219| 1154 78 5
Scattergood 495 309 | 0.8226| 0.0814| 148,840 14,727 92,829 9,185 | 10,155.00 788.4 5.2 201,646 | 18,827 | 145,635 13,285
South Bay 601 417 1.5921 0.0049 | 349,490 1,082 | 242,401 751 n/a nfa nfa| 349,490 | 1,082 | 242,401 751

Notes: n/a= not applicable
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2.3.1 Cumulative Impacts

There are numerous stressors on marine and estuarine life in California waters. Besides
impingement and entrainment at power plants, other stressors include fishing, habitat change,
pollution, competition with invasive species, and potentially climate change. The Marine Life
Protection Act Science Advisory Team (SAT), made up of 20 scientists, in 2009 identified three
major water quality threats in the Southern California Bight with regard to placement of Marine
Protected Areas (MPAS). In order of priority, these were: (1) intakes/discharges from power
generating facilities; (2) storm drain effluents; and (3) wastewater effluents. In their guidance on
placement of MPAs, the SAT stated: “Intakes from power generating facilities are the greatest
threat because they operate year round or over many months and there is virtually complete
mortality for any larvae entrained through the cooling water intake system.”®

Further research is needed on the cumulative effects of closely situated power plants
withdrawing cooling water from the same water body. If OTC continues to be used by plants in
close proximity on the same water body, a cumulative ecological study should be considered. A
cumulative impact analysis would consider the presence and impacts of other power plants in a
regional area. Closely situated facilities may wish to coordinate their monitoring studies in order
to better evaluate broad cumulative effects. Generally, individual effects of several power plants
can be expected to be additive. However, multiple reductions in the population of a sensitive
species may produce species population declines greater than the simple sum of each facility's
impact. In addition, plant-specific impacts associated with the use of OTC occur in conjunction
with other anthropogenic impacts in a regional area.

Cumulative impacts are especially important in the Southern California Bight where many power
plants are situated within several miles from each other. A study performed by MBC and
Tenera in 2005 estimated that, for 12 coastal power plants in the Southern California Bight,
there is an overall cumulative entrainment mortality of up to 1.4% of the larval fishes in the
Bight. In the same study, for eleven coastal power plants in the same area, the estimated
cumulative impingement was approximately 3.6 million fish. Considering only recreational fish
species, impingement was somewhere between 8-30% of the number of fish caught in the
Southern California Bight.®*

2.3.2 Threatened, Endangered and Protected Species

Threatened, endangered, and protected species in the source water body of a power plant pose
special considerations. Fish and wildlife agencies, such as the National Oceanic and
Atmospheric Administration, National Marine Fisheries Service, U.S. Fish and Wildlife, and the
California Department of Fish and Game, often patrticipate in the permitting process and attempt
to determine if the facility will cause or contribute to an adverse impact on essential habitat for
threatened or endangered species.

Under the Endangered Species Act (ESA)%, the term "take" is defined to mean harass, harm,
pursue, hunt, shoot, wound, Kill, trap, capture, or collect, or to attempt to engage in any such
conduct. Under the Marine Mammal Protection Act®, the term "take" means to harass, hunt,
capture, or Kill, or attempt to harass, hunt, capture, or kill any marine mammal. Incidental taking

® MLPA Master Plan Science Advisory Team, Draft Recommendations for Considering Water Quality and
MPAs in the MLPA South Coast Study Region, Draft revised May 12, 2009
¢! CEC. Issues and Environmental Impacts Associated with Once-Through Cooling at California’s Coastal Power Plants. 2005.
°216 U.S.C. §§ 1531 - 1544,
%16 U.S.C §§ 1361 - 1407.
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is defined as an unintentional, but not unexpected, taking. Harassment under the 1994
Amendments to the Marine Mammal Protection Act is statutorily defined as any act of pursuit,
torment, or annoyance which has the potential to injure a marine mammal or marine mammal
stock in the wild (Level A Harassment); or, has the potential to disturb a marine mammal or
marine mammal stock in the wild by causing disruption of behavioral patterns, including, but not
limited to, migration, breathing, nursing, breeding, feeding, or sheltering but which does not
have the potential to injure a marine mammal or marine mammal stock in the wild (Level B
Harassment).

Some power plants have applied for incidental take permits from the US Fish and Wildlife and
National Marine Fisheries Service. Marine mammals such as sea otters, sea lions, and harbor
seals, and even marine reptiles (endangered sea turtles), have become trapped in power plant
intake structures. After extraction, marine mammals do not always survive.

Impingement at power plants has the potential to directly cause mortality or takes of
endangered species. For example, tidewater gobies (Eucyclogobius newberryi), federally listed
as endangered, are native to coastal lagoons, estuaries, and marshes®; these gobies have
been known historically to inhabit Humboldt Bay, San Francisco Bay and the Sacramento/San
Joaquin Delta, Morro Bay, Los A