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Dear Ms, Townsend:

RRI Energy, Inc. (RRI) appreciates the opportunity to submit written comments
on the State Water Resources Control Board (SWRCB or Board) Draft Policy on the Use
of Coastal and Estuarine Waters for Power Plant Cooling (Draft Policy) and the
associated Draft Substitute Environmental Document (SED). RRI’s wholly-owned
subsidiaries own and operate two electric generanon facilities that will be subject to the
regulations under consideration in the Draft Policy."

RRI recognizes that stakeholders have been working for some time towards a
policy to implement Section 316(b) of the Clean Water Act (CWA). Unfortunately, we
believe that the Draft Policy falls far short of reasonably balancing the complex set of
issues involved in adopting a uniform policy on the use of once-through cooling (OTC) in
the State of California. The apparent purpose of the Draft Policy is to use the National
Pollution Discharge Elimination System (NPDES) process to implement an unapproved
energy policy that forces the retirement of over 24% of the state’s generatmgcapacrty
Not only would this threaten the reliability of the state’s electric system (through
dependence on a new and untested “advisory” system that has not been officially
approved by any agency), but Californians also will be faced with the enormous cost of
replacement transmission and generation, at a cost that is wholly disproportionate to any
conceivable public or resource benefit. Also, it is incumbent for a new policy to explain
why the Drafi Policy is better than the current approach used by the Regional Water
Quality Control Boards (Regional Water Boards or RWQCBS), but the Draft Policy fails

! See the section entitled “RRI Generating Facilities Subject to a Policy on the Use of Once Through
Cooling” for a full description of RRI's Mandalay and Ormond Beach Generating Facilities.
'zmhﬂmgmenmlwandwmbhdcychmehﬁbhfwmewhonymspmpommmm
Table 10 of the SED indicates 14,689 MW of OTC capacity, which is 24.5% of the 59,930 MW of Existing
Generation identified by the CEC in Table lofnsSmermElectncltySupplyandDemandOtulook,
CEC-200-2009-007, May 2009.
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in that respect. As a result of the foregoing, the Draft Policy does not appropriately meet
the SWRCB’s obligations under Section 316(b) nor its duties under the California
Environmental Quality Act (CEQA).

RRI urges the Board to align with more than 30 years of consistent U.S.
Environmental Protection Agency (EPA) interpretation and court-approved guidance
regarding the Best Technology Available (BTA) standard and the use of a wholly
disproportionate demonstration.. The EPA, the U.S. Supreme Court, the U.S. Courts of
Appeal, and California Courts have found that in implementing Section 316(b): (1) the
use of cost benefit tests is reasonable, (2) industry must be able to reasonably bear the
cost of compliance, and (3) it is unreasonable to force individual facilities to bear costs
that are wholly disproportionate to the benefit to be gained. Yet the Draft Policy would
set BTA, without using cost-benefit tests, at a level that cannot be reasonably borne by
the facilities and does not allow forty-five of the fifty-three’> OTC units the ability to
demonstrate that costs are wholly disproportionate to the resulting benefits.

The Draft Policy should be modified to reflect the fact that the law requires
minimization of the adverse environmental impacts from the cooling water intakes of
these facilities, not the elimination of the facilities themselves; nor mandate changes to
generation technologies that have nothing to do with cooling water intake structures.
Replacement of an existing generation facility with a new generation facility is not a
“technology” to minimize environmental impact, it is an investment decision regarding
the future of electric prices.

Without modifications to the Draft Policy, very few of the OTC facilities will be
able to comply (since a viable compliance path, such as the proposed provision to allow
certain units to demonstrate that costs are wholly disproportionate to benefits, is not
available to most of these facilities). Instead, these facilities will face premature
shutdown if they cannot economically justify installation of closed cycle cooling towers,
putting the SWRCB in the position of determining the reliability and cost of the electric
grid. Those decisions lawfully should reside with the State Energy Agencies®, the Federal
Energy Regulatory Commission, and the entities subject to the mandatory and
enforceable standards of the National Electric Reliability Corporation. Such authority
and responsibility cannot be either informally delegated by those entities to another
agency or assumed by an agency having no statutory authority to act in that capacity.
Even if the responsibility could be delegated, the staffs of the Energy Agencies do not
appear to be in agreement that they serve as only advisors or that cost-beneﬁt tests should
not be used to allow facilities to remain operational for grid reliability.’

? Only eight units are eligible for a wholly disproportionate showing — two at Diablo Canyon (nuclear), two
at San Onofre (nuclear), two at Moss Landing (ccgt) and one each at Harbor and Haynes (ccgts). The other
45 OTC units are not eligible. See SED at pp. 34-35 for a listing of the units.
* The term “Energy Agencies” collectively refers to the California Energy Commission (CEC), the
Cahfomla Independent System Operator (CAISO) and the California Public Utility Commission (CPUC).

* See July 2009 Draft Joint Agency Staff Paper entitled “Implementation of Once-Through Cooling
Mitigation Through Energy Infrastructure Planning and Procurement (Joint Proposal) at pg. 4.



To put this Draft Policy into perspective from the position of RRI, RRI’s two
plants using OTC cause less than Y2 of 1% of the impingement and entrainment impacts
(IM/E) at all of the OTC plants®, and an experienced independent biologist has found that
the operation of RRI’s two plants does not negatively impact fish or the aquatic
environment in the areas they are located. Yet this Draft Policy would force RRI to
spend over $200 million to install cooling towers (if the space were even available) at an
effective cost of $3,000 per saved fish.” Also, a cost-benefit study performed by NERA
found that costs to install wet cooling towers at RRI’s plants exceeded benefits by a
factor of 533 to 1. A policy that would require expenditures of this magnitude, when the
benefits are so meager because the existing cooling tower water intake area is healthy and
the operation of the plants does not cause significant adverse environmental impacts, is
totally unreasonable and must be changed.®

RRI’s specific concerns with the Draft Policy and the SED are detailed in the
attached comments. Additionally, RRI is providing recommended changes to the Draft
Policy that are consistent with Section 316(b), as interpreted by the Courts, and which
will result in a reasonable OTC policy that will benefit California by minimizing the
adverse impact of once through cooling while maintaining the rehablhty of the electric
grid at a reasonable cost.

Sincerey,

Fred McGuire
Vice President
Engineering, Environmental & Safety

¢ See Tables 2 and 3 of the SED at pp. 31-32

7 Calculation based on the annual cost of installing and operating closed cycle wet cooling towers at RRI’s
Mandalay and Ormond plants (if that were even physically possible at Ormond) per the number of adults
needed to replace the impinged and entrained species at those facilities taken from Tom McCormick’s
report contained in Section VII. Using a 20 year amortization period the cost per fish is $2,500, while with
a 10 year amortization period the cost is $3,200 per fish. (attached)

® NERA Economic Consulting memo to RRI Energy, Inc., “Preliminary Costs and Benefits of Cooling
Water Intake Alternatives for Mandalay and Ormond Beach Generating Stations,” September 28, 2009, pg.
2, included in Section VII.
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Executive Summary

The Draft Policy would establish closed cycle wet cooling and a 93% reduction in
instantaneous flow rate as the Track 1 Best Technology Available (BTA). The gas-fired
steam boilers that comprise the vast majority (forty-five of fifty-three units) of the OTC
facilities will likely not find it economically feasible to install such cooling towers. The
Draft Policy purports to allow a Track 2 compliance alternative that requires a lesser
(83%) reduction for those facilities that can demonstrate that Track 1 is infeasible, but the
Policy changes the baseline for Track 2 from an instantaneous flow rate to what is
effectively the current actual annual average IM/E impacts. The result is that Track 2
becomes at least as onerous for low capacity factor units (the forty-five gas-fired steam
boiler units). Without justification, the Draft Policy would allow the nuclear units and
combined cycle units alone the opportunity to demonstrate that compliance costs are
wholly disproportionate to benefits, while denying that option to the low capacity factor
gas-fired steam boiler units which now have, and will continue to have, a significantly
smaller impact on fish and other aquatic life due to significantly fewer operating hours.

RRI believes that the Draft Policy has been created without the requisite analyses and
information required by CEQA, fails the test of reasoned decision-making, and goes far
beyond the stated objectives of adopting uniform technology-based standards to ease the
administrative burden of the Regional Water Boards for implementing Section 316(b) of
the Clean Water Act. The Draft Policy creates a BTA standard that ignores the primary
purpose of 316(b) to regulate cooling water intake structures, not generation technology,
and that ignores more than 30 years of consistent EPA interpretation of this statue by
creating a one-size-fits-fits-all Draft Policy that offers alternate compliance pathways that
in facr are unavailable to the great majority of the affected plants. Indeed, SWRCB staff
has explicitly stated that they do not want the affected facilities to actually install the
selected BTA; rather the intent is to force the shutdown of the existing facilities."

The Clean Water Act does not intend for the application of a BTA standard to place
“an impractical and unbearable economic burden on the operation of any plant.”? Yet
this is exactly what the Draft Policy does. The SED states that the costs of the proposed
BTA can be borne by the industry. However, the Tetra Tech Study upon which the SED
relies for that statement actually demonstrates that the cost of cooling towers is either
infeasible or cannot be reasonably borne by the vast majority of the plants. Thus, the
Draft Policy’s BT A standard must be replaced in favor of a standard consistent with the
purpose of Section 316(b), as interpreted by federal and state courts, which will lead to an
economically feasible alternative.

! At the September 16 Public Hearing, a senior Water Board staff member at the SWRCB stated “we don’t
want closed cycle cooling slapped on these old power plants.” Rather, these plants should be shut down.
241 Fed. Reg. at 17388 (EPA’s initial 1976 regulations).; Furthermore, the U.S. Supreme Court has found
that “’minimize’ is a term that admits of degree and is not necessarily used to refer exclusively to the
‘greatest possible reduction.’” Entergy Corp. vs. Riverkeeper, Inc. 129 S.Ct. 1498, 1506 (2009).
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The Draft Policy would clearly require considerable investment in transmission and
generation infrastructure, which would inevitably carry significant environmental impacts
not even considered in the SED - yet no specific benefits to the improved health of the
marine environment are even asserted, let alone demonstrated in the SED. In fact, the
scientific evidence in the record indicates that entrainment at OTC plants does not
negatively affect coastal populations.’ For instance, John Steinbeck, the biologist who
wrote Appendix E to the SED, which documents the estimates of impingement and
entrainment on which the SWRCB staff relied, pointed out during the September 16
Public Hearing, that the SED provided no evidence of the ecological significance of the
impingement and entrainment numbers, and nothing about the benefits of the proposed
Draft Policy. Mr. Steinbeck went on to explain that benefits from reduced entrainment
are limited for species such as gobies, which make up 40% of the entrained larvae, which
experience no apparent impact on the spawning population. He further explained that the
limiting factor is not the number of larvae but the size of available habitat.* Another
experienced biologist stated that “it is not clear from the evidence that once through
cooling by coastal generating stations creates an Adverse Environmental Impact (AEI)
on the biological value of the southern California Bight.” Clearly, the SWRCB should
understand and provide some evidence of ecological benefits of its proposed Draft Policy
before imposing billions of dollars of cost on California and its taxpayers.

The reality is that the Draft Policy is nothing more than an energy policy, with
ultimate responsibility for costs and reliability proposed to reside in the hands of the
SWRCB.® Indeed, the compliance timelines for the Draft Policy are taken from a Energy
Agencies’ staff paper entitled “Implementation of Once-Through Cooling Mitigation
Through Energy Infrastructure Planning and Procurement.” In other words,
implementation of the Draft Policy should be achieved through the actions of the Energy
Agencies, not through installation of BTA by the facility owners.

The Draft Policy seeks to establish an advisory group made up of the Energy
Agencies and other governmental entities to advise the SWRCB on compliance dates to
cause retirement of existing facilities. This advisory group has no statutory basis, is
unfunded and untested, and the SWRCB cannot bind any of these agencies to participate
or delegate their statutory responsibilities to the SWRCB. Moreover, the Energy
Agencies staffs’ stated that (1) more study is needed on retirement dates, (2) their
subsequent recommendations must be acted upon by the SWRCB, and (3) cost-
effectiveness analyses should be used to justify continued use of a specific unit.” Yet the

3 See “Biology of fish species entrained at two Ventura County Generating Stations,” Thomas B.
McCormick, (September 2009). See also testimony at the September 16, 2009 SWRCB Public Hearing by
Mr. John Steinbeck of Tenera and Mr. Eric Miller of NBC Environmental Sciences.

* See testimony of John Steinbeck at the September 16 Public Hearing.

5 See “Biology of fish species entrained at two Ventura County Generating Stations,” Thomas B.
McCormick, (September 2009) at 2 (attached).

8 The arbitrary exclusion of certain ocean intake facilities from the proposed Policy, such as desalination
facilities, is evidence that the Policy is directed not at minimizing environmental impacts associated with
these facilities, but rather is designed to force retirement of specific energy producing facilities.

7 See Draft Joint Agency Staff Paper on OTC at p. iii, 4.
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Draft Policy includes none of these three critical provisions and turns the Energy
Agencies into mere advisors. The nature of the electric grid is ever-changing, and
electric planning in California has evolved to its current state over many years, but the
Draft Policy attempts to codify a new electric reliability and prudence of cost procedure
with only a 90-day comment period. RRI suggests that this is not a recipe for ensuring
grid reliability and that negative unintended consequences are a foreseeable result.

The Board should reject the Draft Policy and invest the time and resources necessary
to restructure the OTC Policy by selecting a lawful BTA supported by reasoned decision-
making. RRI believes that a reasonable Policy must include the following:

1) A BTA standard that includes a range of site-specific compliance alternatives to
replace Tracks 1 and 2 of the Draft Policy

2) The opportunity for all facilities to demonstrate that the cost of compliance is
significantly above and/or wholly disproportionate to the benefits of compliance
consistent with federal precedent as upheld by the courts

3) No explicit retirement dates in NPDES permits as enforceable conditions®

4) Allowing electric reliability and cost decisions to reside with the proper energy
agencies

RRI is committed to the California electric market and has no plans to retire
Mandalay or Ormond. However, these two facilities, like other OTC facilities, require
ongoing capital expenditures to continue to operate, and these investments must be
considered in light of the proposed Draft Policy.” RRI is environmentally responsible
and will make economically rational investments to minimize the impact of OTC at its
facilities. For example, RRI is (1) planning to retrofit the Ormond Beach exclusion
devices in a manner that would comply with the Draft Policy, (2) evaluating variable
speed drives and others measures to reduce the volume of pumping at various operating
levels without impacting the ability of the stations to operate when required, and (3)
evaluating the seasonal nature of ecological sensitivity to determine whether some
change in operations might significantly reduce the small residual impacts of operating
these plants.

Under the proposed Draft Policy, however, based on a preliminary cost-benefit
assessment of these two facilities, the cost of installing cooling towers would be wholly
disproportionate to the benefits of compliance by a factor of 533 to 1, even if significant
value beyond the small commercial value of impacted species is assigned to the

3 Retirement dates based on Energy Agency planning assumptions should not become legally-binding
compliance dates in a facility’s NPDES permit. However, a reasonable date by which a facility should be
required to implement any technologies or operational changes deemed reasonable and that does not
subject a facility to costs “wholly disproportionate to the benefits” and which are necessary to meet the
OTC Policy requirements could be made part of the NPDES permit as established by the Regional Water
Boards.

? For example, RRI faces tens of millions of dollars in essential capital expenditures at Ormond Beach and
Mandalay over the next several years.
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speculative ecological value of reduced pumping.'® The Draft Policy would likely force
RRI to shut down these facilities since, as proposed, the Draft Policy would not allow
RRI to demonstrate that costs are wholly disproportionate to benefits, and subsequently
pursue rational and more cost-effective alternatives. RRI believes that the intake flows at
both plants can be reduced by nearly 50% from current levels under the current operating
regime at a fraction of the cost of installing cooling towers, and that total annual pumping
volume can be reduced to a small fraction of design flow at each unit without materially
impacting the benefits to the California electric grid currently provided by these stations.
If the changes RRI recommends are put into a final policy, then these two facilities are
expected be able to make the necessary investments to minimize adverse environmental
impacts in compliance with the policy and remain operational.

' NERA Economic Consulting memo to RRI Energy, Inc., “Preliminary Costs and Benefits of Cooling
Water Intake Alternatives for Mandalay and Ormond Beach Generating Stations,” September 28, 2009, pg.
2. (attached)
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RRI Generating Facilities Subject to a Policy on the Use of Once Through Cooling

The RRI Energy Mandalay Station (Mandalay) and the RRI Energy Ormond
Beach Station (Ormond) are both located in Oxnard, California and are fueled by clean-
burning natural gas. The Mandalay Station can contribute up to 560 megawatts of
electricity to the grid and was among the first plants in the world to use selective catalytic
reduction (SCR) technology to minimize NOx emissions. The Ormond Beach Station can
contribute up to 1,516 megawatts of electricity to the grid, and its units are also equipped
with SCRs. Both plants economically provide capacity and ancillary services, and are
recognized by the CAISO as being necessary for the reliability of the grid.11

Mandalay is located at the end of the Edison Canal approximately 2.5 miles from
the Channel Islands Harbor, which connects to the Pacific Ocean. Mandalay consists of
three generating units, two of which employ once through cooling while the third unit is a
combustion turbine that uses no cooling water. The two units that require cooling water
have separate, but conjoined, cooling water intake structures. The location of the cooling
water intake structure at the end of a long canal isolates it from the natural shoreline
habitat of the Pacific Ocean. Elimination of pumping at Mandalay would cause the 2.5
mile canal to become stagnant, imposing potential health impacts on residents, and
aesthetic impacts that compromise the value of homes, businesses and public resources
located along the canal — none of which have been considered in developing this
proposed Draft Policy.

Ormond Beach is located approximately 2.5 miles northwest of the Mugu Lagoon
and approximately 2 % miles southeast of the entrance to Port Hueneme. It consists of
two steam generators that use cooling water withdrawn from a 14-foot diameter pipe that
terminates in a vertical intake 1,950 feet offshore, and 32 feet below the surface at low
tide. In addition to the offshore intake and a velocity cap, Ormond has a 14” exclusion
device at the end of the intake structure.

During the 2000-2001 timeframe, the units were operated as intermediate-peaking
units with capacity factors in the 35% - 60% range due to reduced hydroelectric energy
output caused by drought. Although both generating facilities have seen reduced
operating hours and lower capacity factors over the past ten years, these changes do not
imply that the facilities are not needed to reliably operate California’s electric grid. As
the electrical landscape has changed over the last decade, both facilities have seen their
capacity factor fall below 20%, and often below 10%. Changes in the economics of
operation have required significant changes in operating practices, requiring that units

n “Integration of Renewable Resources: Transmission and operating issues and recommendations for
integrating renewable resources on the California ISO-controlled Grid”, CAISO, November 2007, page i.
“The good news is that this study shows the feasibility of maintaining reliable electric service with the
expected level of intermittent renewable resources associated with the current 20 percent RPS, provided
that existing generation remains available to provide back-up generation and essential reliability services.”
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designed to operate as baseload facilities be cycled daily.'* However, generators such as
Ormond Beach and Mandalay, with availability over 90%, are fully committed to provide
Resource Adequacy capacity to meet summer peak demands, and are routinely called on
by the CAISO for reliability purposes. Also, the units have a much wider range of load
following capability.

Both generating stations were designed and originally operated as baseload
stations, with high capacity utilization rates. Biological growth in the plants’ cooling
system at that time was removed by a procedure called “heat treating”. This procedure
was conducted up to six times a year and was the major factor contributing to facility
IMJ/E losses. RRI’s two facilities currently operate as peaking facilities with low capacity
utilization rates. As a result, heat treatments have been greatly curtailed and are
conducted, at most, once a year. Both facilities minimize the use of circulating water
pumps during non-generation periods, further reducing IM/E impacts.

With the State’s desire to move towards increasing the amount of renewable
generation in the State, these units will continue to have value, since low cost load-
following capability and back-up capacity will be necessary to accommodate intermittent
resources such as wind generators.”” Finally, these facilities provide critical local
reliability services and are often required to operate when other elements of the Southern
California grid are out of service. Mandalay and Ormond also would be essential to
serving customers in Ventura and Santa Barbara Counties in the event of any number of
significant transmission emergencies, including the loss of the Pardee Substation, for
example.'

In providing the much-needed reliability service in the Los Angeles area, Mandalay and
Ormond contribute less than 0.5% of the SED estimate of all impacts of once through
cooling plants.'”” The operation of these facilities has an insignificant impact on their
intake source waters and the source waters for both facilities are considered biologically
healthy. Furthermore, the use of once through cooling at these facilities does not affect
any endangered species.'®

12 To illustrate, in 2008 one of the Mandalay units was committed and ordered to start 239 times, with all
239 being successful starts. This change in operating cycle represents a significant change in the use of this
generating technology and has the benefit of reducing operating hours, pumping, and the associated IM/E
impacts.

3 It makes little sense to incur the high capital cost of a new combined cycle facility merely to have that
unit serve as back-up to an intermittent renewable generator,

14 See, for example, SCE Presentation “PUC Workshop — McGrath Peaker Justification”, March 2, 2009:
“Pardee Substation could be extensively damaged and/or the 230 kV transmission lines that serve Ventura
and Santa Barbara Counties could be damaged. . . SCE will have to rely on local generation in the Ventura
and Santa Clara systems to serve the load, due to constraints on imports caused by damage to Pardee
Substation and transmission lines. . . Local residents, critical load such as military sites, hospitals, police
and fire departments, and commercial load could experience extended outages. A reliable local peaker
(like McGrath Peaker) is urgently needed to blackstart local generation at RRI Mandalay units. RRI
Mandalay can then blackstart RRI Ormond Beach.”

'* SED, Table 2 and Table 3

6 See “Biology of fish species entrained at two Ventura County Generating Stations”, Thomas B.
McCormick, (September 2009) at p. 4 (attached).
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Comments of RRI Energy, Inc. on the Draft Substitute Environmental
Document and the Draft State Wide Water Quality Control Policy on the Use
of Coastal and Estuarine Waters for Power Plant Cooling

RRI is very concerned that the Draft Policy will result in the shutdown of all but a
few of the OTC facilities because its BTA threshold and compliance tracks are virtually
impossible to meet. RRI explains in detail below how this Draft Policy (that should be
structured to meet the requirements of Section 316(b) of the Clean Water Act) is in effect
transformed into an energy policy that threatens the reliability of California’s electric
grid. RRI will first address the structural defects in the Draft Policy that make it
impossible for all but the nuclear plants and combined-cycle units to comply. Next, RRI
will explain how the Draft Policy becomes an energy policy conceived and carried out by
the SWRCB. RRI will conclude with some specific recommendations that it believes
will result in a reasonable OTC Policy that will allow facilities to cost-effectively

minimize the adverse impacts of OTC without threatening the reliability of the electric

grid.

Section I. Policy Concerns

A. The Draft Policy is infeasible for existing generators and inconsistent with
federal guidance

The Draft Policy adopts a “Best Technology Available (BTA)” standard and
compliance approach that will be infeasible for virtually all of the OTC plants and goes

beyond even that of the EPA Phase I regulations for new generating facilities.” The

'The EPA Phase I regulations govern the design of intake structures for new facilties, and specify Track 1
and Track 2 requirements that are similar to those in the proposed policy. A notable difference is that
under the EPA Phase I regulations, any permittee may request less stringent requirements on the basis that
costs are wholly out of proportion with costs considered by EPA in establishing the requirement, or that




Section 316(b) rulemaking processes at the EPA has led to separate regulations for new
and existing facilities for very simple reasons — it is much more difficult for existing
facilities to comply with regulations based on closed-cycle wet cooling, both from a
technical and an economic standpoint, than it is for new sources. The Phase I regulations
for new facilities contain two compliance tracks, both based on closed cycle wet cooling
thresholds, but it allows new facilities to ask for site-specific alternatives based on a cost-
benefit determination.”

The proposed EPA Phase II regulations did not adopted closed cycle wet cooling
as BTA, but rather established compliance at reductions in IM/E of between 60% - 95%
of a baseline with a variety of alternative compliance paths based on site-specific
conditions. The proposed Phase II regulations did not require low capacity factor units to
meet the new compliance requirements and exceptions would also have been available to
all affected facilities under a variety of methods, including site-specific methods using a
cost-cost test (where a facility -could show its costs were significantly above those
analyzed by EPA), and a cost-benefit test (where a facility could show that costs were
significantly greater than benefits). The cost-cost test was not challenged (and such a test
has been previously upheld by the Supreme Court).3 The site specific cost benefit test
was challenged and the Second Circuit court held that the only permissible cost test is
whether the compliance cost could be “reasonably borne by industry.” The Supreme
Court overturned the Second Circuit Court and determined that a test of whether costs

significantly exceeded benefits was proper. The SWRCB’s own legal memorandum on

significant adverse impacts would result on local air quality, water resources or energy markets. (40CFR
125.84 and 125.85)

240 CFR 125.85

3 Entergy at 1507, citing EPA v. National Crushed Stone Ass’n, 449 U.S. 64, 69-70 (1980).




the Supreme Court’s decision in Entergy found that the “Supreme Court decision in many
ways returns the landscape for Section 316(b) decision-making to the status quo,” and
that “decisions based on the more restrictive “wholly disproportionate” standard are no
longer required.”

In California, the state court’s findings in Voices of the Wetlands are consistent
with the latest U.S. Supreme Court ruling. The court in Voices of the Wetlands found that
in determining BTA “an assessment of feasibility properly includes site specific
considerations.™ Also, the court states that “a standard for economic considerations has
emerged, commonly referred to as the “wholly disproportionate” test. Under that test, a
technology need not be employed if its costs are wholly disproportionate to the
environmental benefits to be gained. This standard is reflected in both regulatory and
judicial decisions.”®
For over 30 years, the EPA has held (and both federal and state courts have

upheld) that the application of a BTA standard “should not impose an impractical and

unbearable economic burden” on the operation of any plant subject to Section 316(b).”

4 Memo from Michael A.M. Lauffer, Chief Counsel, Office of Chief Counsel, State Water Resources
Control Board to Dorothy Rice, Executive Director, dated May 6, 2009, re: U.S. Supreme Court’s Decision
Interpreting Clean Water Act Section 316(b) Requirement for Best Technology Available for Cooling
Water Intake Structures (Entergy Corp. v. Riverkeeper, Inc. et al., (2009) 556 US ___ [129 S.Ct. 1498])
(empbhasis added).

> Voices of the Wetlands v. Cal. State Water Res. Control Bd. (2007) 157 Cal.App.4th 1268, 1347 (“voices
of the Wetlands™). The case, Voices of the Wetlands, was decided in December 2007 and was subsequently
appealed to the California Supreme Court. The Court granted review on March 19, 2008 (74 Cal. Rptr. 3d
453) but immediately deferred the case pending the dispositions of the petitions for certiorari in the United
States Supreme Court in Entergy Corp. v. EPA. The U.S. Supreme Court issued its Entergy decision on
April 1, 2009 (129 S.Ct. 1498) so it is anticipated that the California Supreme Court will again take up the
Voices of the Wetlands case very soon.

® Voices of the Wetlands at 1348.

" Voices of the Wetlands, 1350 citing 41 Fed. Reg. at 17388. (EPA’s initial 1976 regulations) (emphasis
added). Furthermore, the Regional Water Board’s staff in the Moss Landing case came to a similar
conclusion “However, the cost of these alternatives is estimated to be approximately $47 million to $124 °
million. The estimated value of the entrainment losses is $1.2 to $9.7 million based on staff’s habitat
equivalency method. Staff’s conclusions is that ..the cost of closed cooling systems is wholly
disproportionate to their benefit.” /d. at 1328.



Yet, this is exactly what the Draft Policy does. The Draft Policy ighores this long
history, and refuses to establish the BTA standard using a cost-béneﬁt approach. Instead,
it relies on the standard created by the Second Circuit of “costs reasonably borne by
industry,” although the Supreme Court held that the EPA was not limited to considering
cost in this manner alone and that the level of benefit achieved was certainly a
consideration in determining whether it was reasonable to bear a certain level of costs.®
Yet, even if one accepts the “reasonably borne by industry” approach, the record
demonstrates that the costs of closed cycle wet cooling are not reasonably borne by
industry.

The SED’s discussion of costs is cursory and based on a metric (cost per kwh)
that is inappropriate. Based on the Tetra Tech study, the SED shows the compliance
costs as:’

Nuclear (4 units ) 1.2 ¢/kWh
Combined cycle (4 units)  0.27 ¢/kWh
Fossil Steam (45 units) 1.45 ¢/kWh

The SED compares these costs to a retail rate of almost 13 ¢/kWh and implies that
it is reasonable to increase retail costs by almost 9%.'% No definition of reasonableness is
given. But what really matters is the impact relative to the wholesale price of power,
since this determines the competitiveness of an OTC facility subject to the Draft Policy,

not the retail price, and is therefore a more the appropriate point of reference for

determining whether the cost can be reasonably borne by the industry. Under that metric

8 Entergy at 1506.
® SEDat p. 59
' SED at p. 110.



compliance cost as a percent of price is almost 24%.!" But ultimately what really
matters for the wholesale industry is not the wholesale price, but revenues after fuel costs.
These are the nét revenues that are available to cover operations and maintenance
expense, capital additions, and a return of and on capital. Using Tetra Tech’s own
numbers for gross revenues, compliance costs, and fuel prices, and using official fuel
burns from EIA, a more relevant picture emerges.

Comparison of Compliance Cost to Net Revenues'

Facility Net Annual Annual Cost of Cost as % of
Revenue Compliance Net Revenue
Nuclear Plants $4,303,028,414 $442,700,000 10%
Combined Cycle Plants $236,414,062 $20,700,000 9%
Fossil Steam Plants $175,423,833 $146,300,000 83%

Thus, the cost of compliance amounts to 83% of revenues after fuel costs for
almost 9 out of 10 OTC units. The 17% net revenue remaining does not leave enough
money to cover operations and maintenance expense, much less leave anything available
for continued capital expenditures, recovery of depreciation, or return on investment. In
short, when 9 out of 10 units cannot cover their operating expense based on the
installation cost of a mitigafing technology, that technology cannot be considered viable
under the CWA.

Not only does the Track 1 BTA in the Draft Policy fail any reasonable economic
test, the Track 2 standard is also infeasible. Track 2 is purported to be more lenient, but
in fact it is not for the fossil steam units. The Draft Policy establishes flow reductions

commensurate with closed cycle wet cooling as the BTA standard for compliance under

HWholesale price in 2006 was 4.7 c/kWh from 2006 Annual Report — Market Issues and Performance at 1.
http://www.caiso.com/1bb7/1bb776216f9b0.pdf

12 See Appendix, Item D.1



Track 1 (e.g. a 93% flow reduction in instantaneous design intake rate for each unit) and
adopts an equally unreasonable Track 2 standard for low capacity factor plants for whom
Track 1 is infeasible — an 83% reduction in actual impingement and entrainment relative
to their already low average usage. For example, under Track 2, a plant with a 10%
capacity factor must reduce its flow by 83%, yielding a 1.7% equivalent capacity factor
as the maximum amount it could run. In contrast, a baseload unit that runs 90% of the
time needs to reduce flow by 93% under Track 1, giving a flow rate equivalent capacity
factor of 6.3%. By changing the baseline measure from an instantaneous input rate to the
equivalent of actual flow (an average rate) the Draft Policy makes Track 2 infeasible for
the low capacity factor OTC units for whom Track 1 is also infeasible. Finally, the Draft
Policy denies these very same units the opportunity to make a wholly disproportionate
cost showing.

RRI has not identified any practical technology that can bé applied that would
allow Track 2 compliance (as outlined in the Draft Policy) using 2007-08 circulating
water flow estimates as a base.'® Significant flow reductions, on the order of about 20%
to 25% for operational modifications, and up to ai)out 40% to 45% if variable frequency
drives are installed on the circulating water pumps, can be achieved without impacting
operation at levels similar to what was required to support system reliability requirerﬁents
in the 2007-08 timeframe. To approach 83% reductions from 2007-08 flow levels would

necessitate significant reductions in operating hours/loads from the levels required during

13 RRI evaluated the following technologies in making that determination in addition to the four options
evaluated by NERA: 1)Traveling screen modifications including increased frequency of screen
rotation/wash; modified traveling screens with dual flow or Ristroph Screens or fine mesh screens or
angled or modular inclined; 3) Fixed screening devices such as wedgewire screens or barrier nets; and 4)
fish diversion and avoidance devices such as louvers or bar racks or behavioral barriers including strobe
lights, acoustic deterrent or bubble chains.



that base period. Our best estimates are that, even with application of such technologies,
reductions in net capacity factor on the order of 70% to 75% would be required to
achieve an 83% reduction in circulating water flow from the proposed Track 2 baseline.
This would have had the effect of reducing net Capacity Factors on Mandalay Unit 1
from 10.5% to 2.6%, Mandalay Unit 2 from 17.5% to 4.3%, Ormond Beach Unit 1 from
4.9% to 1.2%, and Ormond beach Unit 2 from 8.5% to 2.1%. Restricting the units’
operation to this degree will likely render the plants inadequate for meeting the local
reliability needs in the Los Angeles region or for justifying the fixed expense and capital
additions needed to keep the plants operating.

Since the Draft Policy provides no feasible compliance path, most of the OTC
facilities would be forced to retire. In a February 2009 report, the Energy Agency
recognized this threat, stating “The SWRCB’s proposed policy would requilre such
extensive mitigation that most affected power plants are expected to retire rather than
reinvest in control technologies necessary to meet the new requirements.”'* Furthermore,
the Tetra Tech work commissioned by the Board shows that it is technically and
logistically infeasible to install cooling towers at three of the OTC facilities, including
Ormond Beach, leaving Track 2 as their only compliance path, as they are also barred
from a wholly disproportionate cost determination as discussed in detail in the next

section.”” The SED recognizes that it would be unreasonable to restrict compliance to

1 «potential Impacts of the South Coast Air Quality Management District Air Credit Limitations and Once-
Through Cooling Mitigation on Southern California’s Electricity System,” Energy Agencies’ Staff Draft
Paper (Feb 2009) at p. 15

' SED, at p. 58 The Tetra Tech report found that closed-cycle wet cooling is technically and logistically
feasible at 12 of the 15 facilities that were part of the study (Alamitos, Contra Costa, Diablo Canyon,
Harbor, Haynes, Huntington Beach, Mandalay, Morro Bay, Moss Landing, Pittsburg, SONGS, and
Scattergood). Three facilities did not meet the feasibility threshold (Redondo Beach, Ormond Beach,

and El Segundo). Retrofitting the State’s two nuclear-fueled facilities is problematic, although not
infeasible according to the Tetra Tech report criteria.



only Track 1 when alternative methods are available that can be utilized to achieve
substantial reductions for low capacity factor steam units. Yet the current Track 2 is
infeasible, which is just as unreasonable as having no Track 2 at all. Since both Track 1
and Track 2 are infeasible for most of the facilities, these technologies cannot be
considered “available” and therefore do not meet the plain language of Best Technology
Available.

An OTC policy that cannot be achieved should not be the objective and cannot
meet the legal standard for BTA.'® In seeking to assure consistency in Regional Board
determinations, the Draft Policy makes it impossible for most of the OTC facilities to
comply. Only by adopting a logical set of improvements can the Draft Policy achieve the
SWRCB’s goal of minimizing adverse environmental impacts while allowing
consideration of site-specific alternatives that reflect the costs of implementation and
retain the reliability of the electric grid."”

B. The Draft Policy unreasonably limits the use of a wholly disproportionate
determination to just a few facilities

The Draft Policy effectively denies the majority of the OTC facilities a reasonable
means of compliance, contrary to federal and state precedent, since it arbitrarily limits the
use of a site-specific cost-benefit test to the nuclear facilities and to fossil-fueled

generators with heat rates of 8500 BTU/kWh or less. This leaves the fossil steam OTC

1 See Voices of the Wetlands at 1345, quoting General Counsel Opinion 41 (EPA, Office of the General
Counsel, Opinion 41, June 1, 1976) at p. 3 (“ Section 316(b) does not, however, allow for the imposition of
closed cycle cooling systems per se.)”

17 See Voices of the Wetlands, at 1347 quoting Riverkeeper, Inc. v. Natural Resources Defense Council, 358
F.3d 174, 196 (2nd Cir. 2004) (“Riverkeeper I”’), and 1977 EPA Draft Guidance at p. 12 (“ “The feasibility
of a given technology is a relevant factor in determining BTA. “[EPA was entitled to consider feasibility
generally”]. An assessment of feasibility properly includes site-specific considerations. As the 1977 Draft
Guidance explains: “The appropriate technology is best determined after a careful evaluation of the
specifics at each site.”] (internal citations omitted)



facilities which do not meet these standards with the decision to either comply via Track
1 or Track 2 or shut-down. As discussed above, the BTA standard established in the
Draft Policy is not technically or logistically feasible for three of the OTC plants, but
more importantly it is not economically feasible for the rest of the fossil steam OTC
facilities.

Staff has acknowledged that the cost to comply with the Draft Policy may be
prohibitive for almost all of facilities. While the Draft Policy includes a cost-benefit
approach for the nuclear units and for the repowered OTC units, the justification for
limiting the use of a wholly disproportionate determination has no merit. RRI is not
challenging the ability of any nuclear or combined cycle facility to seek alternative
compliance options by means of a wholly disproportionate determination, but questions
the’basis for concluding that these facilities should be the only ones allowed to make such
a determination.

With respect to the nuclear units, the SED claims the compliance costs for the
nuclear facilities were determined to be “uniformly higher” than that for non-nuclear
units, and, because they are deemed “critical” to the state’s electric generating system,
they were deemed eligible for alternative compliance considerations.'® This argument
fails, because the fossil steam units have higher costs of compliance on both the cited
measure (¢/kWh) and on the most relevant measure (cost/revenues after fuel costs).

Moreover, these fossil steam units are also critical to grid reliability and “must continue

'8 SED at p. 83



to operate.”19 Thus, the main arguments advanced in the SED on why nuclear plants
deserve separate treatment do not justify excluding this option for the other facilities.

The repowered OTC plants were deemed eligible for a wholly disproportionate
determination because they are able to “generate electricity more efficiently” which
“translates to ...lower intake water demands when expressed on a per MWh basis.”*® No
rationale is given for why a flow per MWh standard is appropriate for providing access to
a wholly disproportionate test. Since combined cycle units are slightly more fuel
efficient at full load on this standard, SWRCB staff concludes that the environmental
harm is less significant as compared to a slightly less efficient steam generator. But harm
to the aquatic environment does not occur baséd on heat rate, it occurs based on actual
impingement and entrainment, which the SED assumes elsewhere to be proportional to
gallons used. The reality is that the lower heat rate units run more, use more gallons and
impinge and entrain vastly more fish and larvae than the fossil steam units with lower
capacity factors. For instance, the Moss Landing combined cycle units (Moss Landing 1
and 2) have a rated capacity of 1080 MW compared with Ormond Beach at 1500 MW.?!
Yet Moss Landing 1 and 2 entrains ten times more fish larvae than Ormond Beach (311
million larva vs. 32 million). The numbers for fish impingement are even more
pronounced with a hundred-fold difference between the two facilities (57,000 for Moss
Landing 1 and 2 compared to 517 for Ormond Beach).” Harbor, a much smaller

combined cycle unit, also impinges and entrains far more larvae and fish according to the

1% Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 3.

20 SED at p. 82

%! The SED, Table 10 shows a capacity rating of 1500 MWs for Ormond Beach; the actual rating is 1516
MWs.

?2 All data from Tables 2 and 3 of the SED.
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SED. The Draft Policy allows the lower heat rate plants, even though they entrain and
impinge orders of magnitude more larvae and fish, to demonstrate wholly
disproportionate costs to benefits, while denying that ability to the plants with the lower
impact. This simply makes no sense if the concern is minimizing adverse environmental
impact on coastal waters. It only makes sense if the goal is to force retirement of fossil
steam boiler generation in California.

Furthermore, the SED’s conclusion that heat rate is a good measure is based on
the mistaken assumption that the value of electric generation is measured solely by the
value of energy produced . If this were true, we would all be sitting in the dark, because
it ignores reactive power, capacity, and ancillary services. For. instance, capacity (the
ability to produce energy) is a critical component on the California electric design, so
much so that the CPUC requires utilities to buy what is called a “Resource Adequacy”
product. The low capacity factor OTC units have the same capacity value, kW for kW,
as base load units under the Resource Adequacy program administered by the CAISO. A
more appropriate index for the purpose of determining environmental harm in relation to
a unit’s value to the electric grid might be the number of operating hours or gallons of
seawater pumped per MW of Resource Adequacy capacity. The low capacity factor units
would demonstrate lower impacts on marine life by this index. The SED provides no
discussion or analysis of this alternative approach to evaluating environmental impact, or
any reason why its chosen approach is more reasonable.

Ultimately, from an environmental viewpoint the unreasonableness of the
approach to only allow high capacity factor units the ability to demonstrate wholly

disproportionate cost is self-evident. The units that run the most and have the most

11
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impact on entrainment are allowed the exemptions, while the units that have less flow
and less impingement and entrainment impact are deliberately denied the ability to
demonstrate wholly disproportionate cost. The SED’s next line of reasoning in rejecting
the ability of all plants to seek a wholly disproportionate test is that this would
“encourage most facilities, if not all, to opt for this compliance strategy.”>® This rationale
is arbitrary and an admission both that (1) Tracks 1 and 2 are likely infeasible for most, if
not all of the OTC units, and (2) that the costs of requiring BTA as defined in the Draft
Policy are wholly disproportionate to the benefits derived for most plants.

The SED then reasons that nuclear units and the repowered units required large
investments to build and provide cost-effective energy relative to units with higher heat
rates. The relevance of that fact to reducing IM/E is a mystery. In addition, the function
of the other OTC units is not to provide cheap MWh, but to provide cost-effective
reliability through their ability to provide ancillary services and available installed
capacity. No reasonable electric system planner would use a single heat rate standard as
the basis for deciding what units to retire, yet that is precisely what staff did. Moreover,
Ormond Beach and Mandalay are shown to be essentially as efficient as the combined
cycle units in the 1000 gallons/MWh metric created in the SED (the units rank 3 and 5™
on that metric).?*

On what final basis are these two plants (and all similar fossil steam facilities)
denied the wholly disproportionate cost test? The conclusory statement that the

“conventional steam units have long since recouped their initial investments” does not

2 SED at p. 80.
* SED, Figure 16, at p. 81
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provide a reasoned explanation.”> RRI Energy has invested millions of dollars in these
plants over the last decade, and begs to differ with a statement based solely on the age of
the original investment of a prior owner. More importantly, the sunk cost of the original
investment is irrelevant to the wholly disproportionate cost test. The test measures
whether the incremental cost of minimizing adverse environmental impact is wholly
disproportionate to the incremental benefit. Thus, the reasoning supporting the eligibility
criteria to make the wholly disproportionate demonstration makes little sense, is arbitrary
and should be eliminated.

The United States Supreme Court confirmed that the EPA could rely on a cost-
benefit analysis in establishing national performance standards and in providing for cost-
benefit variances from those standards. 2 The Court did not overrule the longstanding
interpretation of the EPA that while CWA Section 316(b) does not require a cost-benefit
analysis, it is unreasonable to interpret Section 316(b) to require technology where its
cost is found to be wholly disproportionate to the environmental benefit to be gained.27
Instead, the Supreme Court confirmed this interpretation while suggesting that EPA’s
change in its criterion for variances — from a relationship of costs to benefits that is
“wholly disproportionate” to one that is “significantly greater” - has ample explanation.28
The Board’s own Chief Legal Counsel has also opined that “decisions based on a more

restrictive ‘wholly disproportionate’ standard are no longer required but may still be used

instead of the recently proposed and more lenient significantly greater standard.”® And

» SED at. P. 83

% Entergy at 1510.

%7 Entergy at 1509.

2 Entergy at 1510, fn 8.

2 Memo from Michael A.M. Lauffer, Chief Counsel, Office of Chief Counsel, State Water Resources
Control Board to Dorothy Rice, Executive Director, dated May 6, 2009, re: U.S. Supreme Court’s Decision
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the Board’s Chief Legal Counsel also noted that “[p]rimarily, the Entergy decision
provides the State Water Board with additional flexibility in construing and
implementing section 316(b).”*° Yet the SWRCB fails to follow both the interpretation
of the EPA and its own Chief Legal Counsel in proposing this Draft Policy.

There is no basis for the Draft Policy to allow only a very few OTC facilities to
make such a determination. Again, the Draft Policy seems to be targeted at shutting
down most of the OTC plants, not in minimizing the adverse impact to the environment,
particularly if the significant environmental impacts of replacement transmission and
generation infrastructure are considered. The Draft Policy should be revised to allow all
facilities to seek alternative means of compliance consistent with federal guidance. The
SWRCB should follow the precedence of court rulings regarding Section 316(b) to adopt
such a policy and the obligation to adopt state-wide water quality control policies that
“attain the highest water quality which is reasonable, considering all demands being
made and to be made on those waters and the total values involved, beneficial and

detrimental, economic and social, tangible and intamgible.”3l

C. The Draft Policy places the SWRCB in the position of establishing energy policy
Since the SWRCB will issue each OTC facility’s NPDES permit that will carry
with it the obligation to meet the Draft Policy’s onerous compliance dates, the SWRCB
becomes the final authority on the fate of the OTC plants and thus the reliability of the
state’s electric grid. Although the staffs of the Energy Agencies made a joint proposal

on a process for determining when OTC plants are no longer needed for grid reliability,

Interpreting Clean Water Act Section 316(b) Requirement for Best Technology Available for Cooling
Water Intake Structures (Entergy Corp. v. Riverkeeper, Inc. et al., (2009) 556 US _ [129 S.Ct. 1498]).
30

Id
! Water Code § 13000.
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that process has not been formally adopted by any of the agencies. The timelines in the
joint proposal were specifically labeled as “illustrative.”*? And the joint proposal stated
that any updates to the schedule “must be used” to change the schedule and that cost-
benefit tests should be used to determine whether specific plants should continue to
operate, >* but the Draft Policy does not do either of these things. The Energy Agencies
fully realize the implications for electric grid reliability and the cost impact to customers
should the OTC plants retire prematurely,* yet they are relegated to be advisors to the
SWRCB on energy policy.>> Moreover, the Draft Policy takes the Energy Agencies
proposal, which those agencies state “requires substantial further analysis of options™ for
some regions, and establishes rigid timelines for compliance, even though significant risk
and uncertainty surrounds those “illustrative” compliance dates.

An understanding of the role and authority of each Energy Agency in electric
system policy, planning, permitting and operations underscores how unreasonable it is for
the SWRCB to effectively usurp these roles. The CEC is tasked with licensing and

permitting of new generating facilities as well as establishing a state-wide resource plan.

32 Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 1. “This paper includes in its entirety the
proposal made to the SWRCB on May 19 as well as an illustrative schedule for replacing existing OTC
facilities. These two items appear as Appendices A and B of this paper. The SWRBC published
Appendices A and B of this paper as Appendix C of the Substitute Environmental Document on July 15,
1009.

% Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 4

** At the SWRCB September 16, 2009 public hearing, Dennis Peters of the CAISO said that the Board
should give greater deference to the advisory committee, Robert Strauss of the CPUC emphasized the need
for flexibility to comply at lowest cost in light of the potential for billions of dollars of cost associated with
this proposed policy, and Mike Jaske of the CEC said that power plants should not be repowered if they can
operate another 6 or 8 years and act as a bridge to a renewable energy future.

*SED at p. C-10
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The CEC is now recognizing that, relative to repowering these plants, the existing OTC
units can provide a bridge to a future with greater renewable power.*®

The CAISO, tasked with maintaining the reliability of the electric grid, has
recognized the challenges involved with establishing a rigid timeline for compliance and
has repeatedly stressed that flexibility in the OTC Policy is essential.’” The CAISO has
stated their preference for replacement generation and transmission to be operational
prior to the retirement of the OTC facilities.*® The CAISO also recognizes that major
uncertainties persist related to air quality regulatory issues that prevent generation
development in southern California, impediments to transmission siting, the impact of the
SWRCB’s proposal on nuclear generation, and operational issues associated with
integrating intermittent renewable resources.

The CAISO has also emphasized that existing thermal generation is required to
integrate renewable resources. In its 2007 report on integrating 20% renewable
generation into the electric system, the CAISO stated that “the good news is that this
study shows the feasibility of maintaining reliable electric service with the expected level

of intermittent renewable resources associated with the current 20 percent Renewable

Portfolio Standard (RPS), provided that existing generation remains available to provide

3¢ At the September 16 Hearing, Dr. Mike Jaske of the CEC stated that the CEC did not want to repower
projects now “if we can wait 6 or 8 years to replace with renewables” and further that some continued
o7peration of these plants can serve as a bridge

%" Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,”.(July 2009), at p. 2. The paper indicates conditional agreement
with establishing a fixed-year outer bound for OTC compliance requiring the following conditions be met,
“provided it allows for the orderly development of necessary replacement infrastructure and can be
amended if conditions, such as permitting and construction delays, indicate that amendment is needed to
ensure reliability.”

%% Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 2
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back-up generation and essential reliability services.”*

The importance of existing low
capacity factor generation needed for management of system reliability may become
more important with a recent gubernatorial directive to increase California’s RPS to 33%
by 2020. *° At the very least, the ramifications of such an increase in renewable capacity
on electrical system needs should be evaluated prior to establishing hard compliance
dates based solely on a Draft Policy designed to promote retirement of 24% of the State’s
generating capacity.

The CPUC is tasked with oversight of the IOUs long-term procurement,
contracting, infrastructure investment and electric rates. The CPUC has clearly indicated
a concern with cost.*! It also has formally adopted a policy for utility procurement of
preferred resources pursuant to California’s Energy Action Plan (EAP).* The CPUC
recognizes the value the fossil-fueled OTC units have for reliability purposes and they
have instructed the IOUs to “to procure dispatchable ramping resources that can be used
to adjust for the morning and evening ramps created by the intermittent types of
renewable resources.” Under this procurement policy, preference is to be given to
procurement that will encourage the retirement of aging plants, particularly inefficient
facilities with once-through cooling, by providing, at a minimum, qualitative preference

to bids involving repowering of these units or bids for new facilities at locations in or

near the load pockets in which these units are located.” * Note that “encouragement”

% “Integration of Renewable Resources: Transmission and operating issues and recommendations for
integrating renewable resources on the California ISO-controlled Grid”, CAISO, November 2007, page i.
“* Executive Order S-21-09 signed by Governor Arnold Schwarzenegger on September 15, 2009.

1 At the September 16 public hearing, the CPUC representative (Robert Strauss) recommended that the
SWRCB consider the cost impact of the Draft Policy, noting that replacing cooling systems will be “very
expensive” and that the cost and environmental impacts of alternative power supplies may be high —
meaning that the Draft Policy may impose billions of dollars of costs on customers.

2 CPUC Decision, D.07-12-052, issued in December 2007

* CcpUC Decision, D.07-12-052, issued in December 2007, pp. 106, 112, 115
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and “qualitative preference” are a far cry from establishing a policy to require the OTC
units to retire.

The joint proposal from these three agencies does not envision them in an
advisory role. Moreover, the first of the three policy objectives they note is to, while
assuring reliable operation of the system, “retire and/or repowering all aging power plants
unless cost effectiveness analysis justifies continued operation...[of those plants]” " Yet
the Draft Policy ignores the first of the Energy Agencies objectives and does not allow
cost effectiveness tests for continued operation of specific units.

The Energy Agencies statutory authority cannot be effectively transferred to the
SWRCB through the Draft Policy. The Draft Policy should be revised so that the Energy
Agencies are not simply “advisors” to SWRCB on the retirement of the OTC plants.
Rather the Energy Agencies must retain the necessary authority for electric reliability and
cost oversight.

The Energy Agencies illustrative timeline to implement the OTC Policy through
energy infrastructure planning and procurement changes is included in the SED as
Appendix C and was discussed fully discussed in a Staff Paper.* Careful examination of
these documents shows that the Draft Policy has deviated from key policy preferences by
relying on “draft” or “preliminary” determinations to establish rigid compliance dates
based on Energy Agency planning dates that will be legally-binding on the OTC owners.

The Energy Agencies indicate a preference for replacement facilities to be operational

“ Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 4
* Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 1
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prior to retirement of the OTC facilities and that flexibility in the Policy is needed.***
Yet, the Draft Policy includes rigid compliance dates, while the Energy Agencies’ staff
proposal contained in Appendix C of the SED indicates that the operational dates for the
replacement infrastructure is known for only six of the OTC plants.*®

Even more troubling is that the Draft Policy makes the compliance requirements
considerably more restrictive than the Energy Agencies envisioned. These “draft”

compliance dates become legally-binding as they are included in each facilities’ NPDES

permit and the addition of an “as soon as possible” mandate adds unnecessary ambiguity.

Some might later argue that, since the Energy Agencies are only advisors, “as soon as
possible” means that all OTC facilities would either have to immediately corﬁply with
Track 1 or Track 2 of the Draft Policy, or shut down.

The CAISO argued against an OTC policy that would have caused the shutdown
of all low-capacity factor OTC plants by 2015 when the Board’s March 2008 Scoping
Document was under review and comment. Based on studies conducted at that time the
CAISO found that the units could not all retire by 2015 without some fepowering or
replacement of generation in the same local area.” The ambiguity and potential for
future adverse ruling could cause the unintended consequence that the OTC operators
will lower investment in the plants, which could result in lower reliability. For that

reason, it is strongly recommended that the “as soon as possible” language be deleted.

% Draft Joint Agency Staff Paper, “Implementation of Once-Through Cooling Mitigation through Energy
Infrastructure Planning and Procurement,” (July 2009), at p. 2 and 3

47 Potential Impacts of the South Coast Air Quality Management District Air Credit Limitations and Once-
Through Cooling Mitigation on Southern California’s Electricity System”; Energy Agencies’ Staff Draft
Paper, (February 2009)

** SED, Appendix C, p. C-9

4 CAISO comment letter, dated May 20, 2008
http://www.swrcb.ca.gov/water_issues/programs/npdes/docs/cwa316_may08/comments/jim_detmers.pdf
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The Draft Policy attempts to deal with the Energy Agency’s desire for flexibility
and need for replacement facilities to be operational by establishing a newly developed
and untested multi-agency process for revising the compliance dates. However, the
process is only done on a bi-annual basis and the first opportunity to revise the
compliance schedule will come after the SACCWIS submits its report to the State
SWRCB on 3/31/2011.%° Prior to that time the OTC owners must make business
decisions relative to the rigid compliance dates and their ability to comply with the BTA
standards in the Draft Policy. Lower investment, now driven by an energy policy driven
retirement date, is a foreseeable consequence of the current compliance schedule
construct, and the reliability implications of this unintended consequence needs to be
evaluated before the Draft Policy is adopted.

D. The Draft Policy appears to be aimed at the Energy Agencies, not the owners
of the facilities

An irony of the Draft Policy is that its operative parts are meant to force the
Energy Agencies to act, not the owners of the facilities, despite the SED’s statement that
the SWRCB must act urgently to address the “critical state of California’s coastal
ecosystems.”™' Yet SWRCB staff stated they do not actually want owners to install BTA
at the existing facilities. Indeed, the result of the Draft Policy would be that 9 out of 10
plants will not be able to comply. Instead, staff wants those facilities retired in favor of
new generating units or new transmission. The only way that new transmission and new
generation can be built is by requiring the Energy Agencies to act, because transmission

must be built by utilities and no competitive market currently exists that would allow new

3% Appendix A of the SED at p. A-6
3! An unsupported assertion in the SED at p. 44

\
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generation to be built without a contract from a utility, which again requires Energy
Agency action. If such alternatives to the fossil steam OTC facilities were constructed,
these OTC facilities would shut down on their own, as they would no longer be economic
to operate.”> The owner would do so without the need for an NPDES permit “end date”
to determine the business future of the OTC generating assets. .

Of course, the Energy Agencies could pursue such action on their own, but they
would have to follow their own rules and procedures to do so, including allowing
affected parties the right to be heard, and providing an adjudicatory forum to litigate
issues of cost and benefit. To be sure, if the goal is to shut down fossil steam OTC
plants, it might appear to be far easier to do through the back door of a water policy, than
through the Energy Agency processes. The fixed compliance dates and the advisory
nature of the Energy Agencies under the Draft Policy will force the Energy Agencies to
act to avert a reliability catastrophe and attempt to override the due process requirements
of the statutes governing electricity policy.

RRI suggests that the Clean Water Act was not meant to be a vehicle for energy
policy.

E. The Draft Policy has been developed without comprehensive consideration of all
relevant issues

RRI appreciates that the Board has been in the process of developing an OTC
Policy for a number of years and has solicited input from multiple state agencies,

including the Energy Agencies. Nevertheless, RRI believes that the Draft Policy has not

%2 For instance, see Mirant’s September 3 announcement of the shutdown of Contra Costa 6 and 7 along
with a 10 year contract with PG&E for the output from new gas turbine peakers. Press release available at:
http://investors.mirant.com/releasedetail.cfin?ReleaseID=407092

21

21



been developed through comprehensive consideration of all the relevant issues.”> The
Draft Policy relies much too heavily on highly speculative compliance dates based upon a
limited number of preliminary electric reliability evaluations and leaves unresolved too
many issues related to the possibility of the premature retirement of over 24% of the
state’s generation capacity. Furthermore, the economic implications of this Draft Policy
are tremendous, yet the cost assessments that have been made to date are woefully
lacking.

RRI has compiled a representative, but not comprehensive, list of items identified
either by the Energy Agencies or Staff in the SED as unresolved, analytically incomplete,
or not addressed in the development of the Draft Policy.**

1. Issues identified by the Energy Agencies as being unresolved

a) Air pollution credits in the South Coast Air Quality Management District
(SCAQMD) for new power plants displacing OTC power plants, or repowers of
existing OTC plants/units to eliminate OTC cooling technologies;

b) Sequencing of bidding into utility RFOs versus permitting a facility;

c) Reliance upon conventional generating facilities or preferred technologies

d) Analysis of the nuclear generating units at San Onofre and Diablo Canyon; and

e) Development of a comprehensive plan and preferential treatment of elements of
the Plan in licensing proceedings compared to proposed facilities not included

within the Plan.>

2. Items Staff identified as needing further review in the SED

a) The importance of the nuclear plants to the electric system and the secondary-
impacts of nuclear facilities on greenhouse gases™®

>3 The following agencies were included: The California Energy Commission, the California Public
Utilities Commission, the California Coastal Commission, the California State Lands Commission, the
California Air Resources Board, and the California Independent System Operator.
http://www.swrcb.ca.gov/water_issues/programs/npdes/cwa316.shtml

>* See Section VI for RRI’s detailed discussion of the SED.

%% SED, Appendix C at p. C-6
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b) Cost-based feasibility study of the installation of cooling towers at the OTC
facilities®’

¢) Entrainment or impingement proportionality to the volume of water withdrawn
from a cooling water intake structure®

d) Cumulative environmental impact studies>

3. Items not considered or given only a cursory review by Staff

a) No evidence provided to support Staff’s claim that low-capacity factor
units can cause greater harm to the environment than baseload units. (In
fact, this claim is an impossibility.) The SED itself provides a
contradiction to this assumption in its discussion of the two nuclear
facilities:

“Diablo Canyon and SONGS can impinge and entrain substantial
numbers of aquatic organisms just by virtue of the sheer volume of
cooling water required each day—4.8 billion gallons of cooling water per
day based on their design capacities (see Section 2 of this staff report).
Because of their status as base-load facilities and corresponding high
capacity utilization rates, both Diablo Canyon and SONGS typically
withdraw close to their maximum capacity on an annual basis, which
accounts for approximately one third of all cooling water withdrawn by
the State’s coastal OTC facilities. By comparison, the 2005 annual average
intake for the 17 fossil-fueled coastal OTC facilities was 9.4 billion
gallons per day.”60

b) No studies performed to support the staff’s conclusion that there will be
little to no cumulative or long-term impacts of the policy. No regional
environmental or electric grid studies have been performed to consider the
effects of multiple plant closures even though the SED notes that it will be
difficult to close all of the OTC facilities located in the Los Angeles
region.

%6 «Furthermore, the outsized importance of Diablo Canyon and SONGS to the State’s electric system
warrants closer consideration of secondary impacts (e.g. , greenhouse gas emissions” that could be
significant due to their size. To this end, the proposed Policy includes requirements for nuclear-fueled
facilities to fund third party feasibility studies that will evaluate alternative requirements in greater detail.”
SED at p. 48.

57 «“Tetra Tech also prepared a 20-year cost estimate based on the conceptual design but did not evaluate
Jeasibility based on cost.” SED at p. 7

38 «The State Water Board concedes the possibility that entrainment reductions might vary slightly from the
flow-based estimate but considers them insignificant and acceptable compared to the reduced burden this
alternative would place upon both the facility and Regional Water Board.” SEDat 62

% SED at p. 33 '

 SED at p. 47
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¢) The SED also concludes that some actual net increase in greenhouse gas
emissions will occur, and without any objective analysis concluded that
such impact will have a “less than significant™ impact to the
environment.®!

4. CAISO studies that need to be completed

a) CAISO Local Capacity Requirement (LCR) studies to assess resource adequacy
requirements and the minimum amount of local capacity necessary to meet
applicable reliability criteria, particularly in the Los Angeles basin and adjacent
areas; and

b) CAISO long-range transmission plannin§ studies that account for increasing
renewable energy targets of up to 33%.8

5. Combined Energy Agency Study that needs to be completed

The only study of electric system impacts relied upon in the SED was performed
in April of 2008% and has not been updated even though its findings and conclusions
were challenged by the CAISO.* Therefore, a comprehensive state-wide transmission
analysis and cost-impact study and environmental review should be conducted and
should include the following:

a) The cost of OTC mitigating technologies including installation of cooling towers
and intermediate measures including habitat restoration,

b) State-wide transmission cost (Estimates range from $4.5 billion for the LA
Region to $11 billion statewide)®®

¢! SED at p.101

62 On September 15, 2009, the CAISO has published its “2020 Renewable Transmission Conceptual Plan
Based on Inputs from the RETI Process — Study Results” that is available at
http://www.caiso.com/242a/242ae729af70.pdf

As noted in the CAISO’s document at p.e 5: “(T)he scope of this report does not include consideration of
operational requirements (such as ramping, regulating capacity and operating reserves) for integrating
renewable generating capacity sufficient to meet the state’s 33% RPS goal. The ISO is developing a
separate report that will address operational requirements at the 33% RPS level by the end of the year.”
% Study commissioned by the California Ocean Protection Council and State Water Resources Control
Board, “Electric Grid Reliability Impacts from Regulation of Once-Through Cooling in California,” ICF
Jones & Stokes, April 2008

64 At the Water Board’s May 2008 Hearing , the CAISO stated that the Report was too optimistic in two

respects: that the OTC resources have local and zonal reliability benefits that transmission solutions alone .

can not provide and even if that were the case, that the transmission upgrades could be done in a 1-3 year
time period for the cost stated in the report. Comments of Jim Detmers, May 20, 2008.

® “Impacts on Electric System Reliability from Restrictions on Once-Through Cooling in California”,
Preliminary CAISO ISO Scenario Analysis, November 25, 2008, Slide 21 and Jones & Stokes Report
(Footnote 16), p. 5
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¢) Replacement generation cost

d) Impacts on the transmission import limits, and the availability of incremental out-
of-state supply

This list alone should indicate to the SWRCB that much work remains to be done
before a final OTC policy is adopted. While it is important to have a full understanding
and management plan for dealing with each of the issues note above, it is imperative that
the CAISO complefce the regional reliability assessments and that work is just now
beginning,*

As an additional example, the Los Angel\es region has been identified as being the
“most problematic” reliability area due to the current unavailability of sufficient air
emission credits needed for new generation development,®’ and difficulties in completing
transmission solutions due to greater potential for significant local opposition.®® While
the Draft Policy provides five additional years for compliance in that geographical area,
the SED provides no evidence demonstrating that the necessary replacement transmission
or generation infrastructure will be in place by 2015, 2020 or even 2025.

An added complexity in this geographic region is that three of the of the OTC
facilities are operated by the Los Angeles Department of Water and Power (LADWP), an
entity which does not fall under CAISO balancing authority or CPUC jurisdiction.®® A
note in the SED states that the “Energy Commission hopes to facilitate LADWP’s
cooperation in the Plan; however, absent such cooperation the Energy Agencies will

proceed to develop the plan as it pertains to OTC power plants within the ISO’s

% Appendix C of the SED indicates that the CAISO will begin the first of the Enhanced Local Capacity
Regquirements assessments in the 4" quarter 2009, p C-9.

§7 “Implementation of Once-Through Cooling Mitigation Through Energy Infrastructure Planning and
Procurement”, Draft Joint Agency Staff Paper, July 2009, p8

% SEDat p. A-3

% SEDat p. C-9
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balancing authority area.””® Since any generation facilities needed to replace LADWP’s
OTC facilities will be competing for the same air permits with CAISO area generation, it
seems that reliability study coordination with LADWP would be paramount, yet the Draft
Policy indicates that it will proceed without LADWP’s cooperation if necessary. The
only recommended solution is for the Statewide Advisory Committee on Cooling Water
Intake Structures (SACCWIS) to “assist” the SWRCB in evaluating compliance for the
LADWRP facilities.”! Eight of the OTC facilities are located in the L.A. region and have
firm compliance dates éven though reliability work for that region is not complete. An
EA Sta%f report from July 2009 indicates that the analytic work necessary to evaluate the
regional impacts of the OTC Policy will continue through 2010 with the results of the
various regions released as completed.”” To further compound the problem, a
presentation given by the CAISO in November of 2008, indicates that WECC entities and
neighboring state regulatory agencies may prove to be significant barriers to transmission
siting, yet no timeline or plan for resolving the transmission siting issues has been
formulated to RRI’s knowledge. Clearly, further analysis and planning by the Energy
Agencies, and numerous other agencies is required before the SED and OTC policy can

be finalized.

Section II. Recommended Changes to the Policy

In the sections below, RRI will discuss its recommended changes to the policy in
detail. RRIis also providing a mark-up of the Draft Policy (provided in Section IX)

consistent with the recommendations shown below.

" SEDat p. C-3

"I SEDat p. A-3

"2 «Implementation of Once-Through Cooling Mitigation through Energy Infrastructure Planning and
Procurement” Draft Joint Agency Staff Report at p.8
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RRI Recommendation #1: Establish a reasonable BTA for all facilities or provide a
specific exclusion for low-capacity factor units.

The Draft Policy’s infeasible BT A standard combined with an inability to seek
compliance alternatives through a wholly disproportionate cost determination leaves the
vast majority of the OTC plants unable to comply. Therefore, RRI recommends a change
to the Draft Policy’s BTA standard. Track 1 and Track 2 of the Draft Policy should be
replaced with a single standard that defines the BTA to be any technology, or
combination of technologies and operating conditions, that allows a facility to achieve an
80% reduction from a facility’s annual intake design flow (provided that any facility
could demonstrate an alternate BTA for site-specific reasons). Adopting this BTA
standard recommended by RRI will give credit for technological and operational
conditions that already exist at an individual facility, such as operating at low-capacity
factors for the steam units. More importantly, it would allow the facilities to install
equipment other than cooling towers, such as variable speed pumps, to achieve the 80%
reduction. Establishing this reasonable BTA standard would achieve the goal of
minimizing the adverse impacts and mitigating the damage to California’s coastal waters
from the use of once through cooling without threatening the reliability of the electric
grid. Adopting this threshold would also avoid imposing billions of dollars in
unnecessary costs on the citizens of California.

To summarize, RRI recommends the following BTA standard:

1. A BTA standard that requires an 80% reduction in the facility’s annual design
intake flow;”

7 The EPA’s Phase I regulations for new facilities has two compliance tracks. Track I requires a facility’s
intake flow to be reduced to a level commensurate to that achieved with a closed-cycle wet cooling system;
Track II facilities must reduce intake structure impacts to a level comparable to that achieved by closed-
cycle wet cooling. To meet the “comparable level” a facility must demonstrate that both impingement
mortality and entrainment of all life stages is reduced by 90% or greater than that which could be achieved
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2. Existing techhologies installed at the plant and operating conditions (such as
low utilization rates) will be credited towards the 80% reduction

3. Additional site specific technologies or operational changes (such as using
only one cooling water pump during low-load operations, or agreeing to a

time-based cap on operations) may be utilized to meet the BTA standard

4. Any facility may demonstrate that site-specific issues can justify a different
BTA.

Should the SWRCB decline to adopt this standard, RRI believes it is necessary to
give low-capacity factor units an explicit compliance alternative to the Track 1 or Track 2
threshold in the Draft Policy.

RRI Recommendation #2: A final Policy should allow all OTC facilities to make a
wholly disproportionate demonstration consistent with federal and state guidance.

As explained earlier in RRI’s comments, there is no basis for the Draft Policy’s
restriction on the use of a wholly disproportionate demonstration to the nuclear plants and
combined-cycle facilities. The rationale provided by staff is that these units full load
service operating efficiency justifies this restriction. However, if the objective of the
Policy is to mitigate the impact of once-through cooling on California’s coastal waters,
this restriction makes no sense as these facilities actually cause the most impact since
they run at considerably higher capacity factors throughout the year. On the other hand,
if steam units are not running, they are not impinging and entraining fish, eggs and
larvae. As explained earlier, RRI is not questioning the ability of the nuclear and
combined cycle plants to make a wholly disproportionate cost demonstration, because the

cost of compliance at these facilities may well be above the benefits derived and they

by a flow commensurate with closed-cycle cooling and an intake velocity of 0.5 ft/s. See § 125.86(c)(1)
More importantly, EPA’s Phase I regulations allow facilities to seek compliance alternatives through a site-
specific cost test.
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should be allowed to make such a demonstration, but so should all of the other OTC
facilities. The fact is that the Supreme Court in Entergy established cost-benefit tests as a
valid reason for seeking alternatives to BTA and made no restrictions on any facility’s
ability to seek site-specific alternatives based on cost. Finally, any plant should have the
ability to demonstrate that its operation is not having an adverse environmental impact on
the state’s coastal waters. RRI has included a recently completed report from an
independent biologist on its plants. The report concludes that RRI’s plants do not have a
negative impact on their intake source waters. It makes no sense to require the
expenditure of hundreds of millions of dollars if a plant is not adversely affecting water
quality.

RRI Recommendation #3: The cost amortization period utilized in making a wholly

disproportionate demonstration should be changed from 20 years to no more than 10
years and costs and benefits should be measured in net present value, not 3/MWh

The Draft Policy provides instructions for making a wholly disproportionate
determination that includes expressing a facility’s cost of compliance in terms of $/MWh
produced over an amortization period of 20 years. This period is not reasonable. For
example, the plants that have an early compliance date, such as 2015, are presumably no
longer needed for reliability purposes after that date. With the potential for only five
more years of operation, it makes no sense to assume that the investments made to
comply with the OTC policy could be recovered over a 20 year period! For other
facilities, such as RRI’s Mandalay and Ormond units, the compliance dates are set ten or
more years down the road. A realistic amortization period of 20 years means that any
investments made by RRI to comply would need to be recovered until 2040, over thirty

years from now. There is a disconnect between the expectations Staff has about the
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longevity and efficiency of these units and the period of time over which the owner could
reasonably be expected to recover costs. The amortization period should be no more than
10 years.

Additionally, it makes no sense to have a wholly disproportionate test with costs
based on dollars per MWh and benefits based on an indeterminate measure. How can
one determine whether costs are wholly disproportionate to benefits if the bases are not
comparable? Are the Regional Boards supposed to calculate habitat production foregone
per MWh? As the NERA report shows, the widely accepted way to compare cost and
benefits is to use net present value, and that should be adopted here.”

RRI Recommendation #4: Remove hard “retirement” dates and “as soon as possible”
language from the Policy.

If the SWRCB adopts RRI’s earlier recommendations, compliance dates are not
an issue because compliance could be achieved by most units. But if the SWRCB does
not change Tracks 1 or 2, then a hard compliance date will create a problem. The
compliance dates listed in the Draft Policy are presumably dates which represent the time
that the Board believes the units could be retired without compromising the reliability of
the electric grid. With the convening of an “advisory board” on a biannual basis, the
Draft Policy presumes the compliance dates that are based on Energy Agency planning
dates might be “adjusted” by means of a policy change. A policy should be revised
infrequently. The incorporation of these dates into each facility’s NPDES permit makes
them legally-binding. Thus, in order to have any planning flexibility on the part of the

plant owners and the Energy Agencies, the Policy would need to be revised frequently.

" NERA Economic Consulting memo to RRI Energy, Inc., “Preliminary Costs and Benefits of Cooling
Water Intake Alternatives for Mandalay and Ormond Beach Generating Stations,” September 28, 2009, pg.
3, included in Section VIII.
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This would be a significant administrative burden on the Board and Staff, as well as the
Regional Boards and defeats the goal of reducing workload.

Moreover, the owners of the facilities are faced with a mandate to install closed
cycle wet cooling “as soon as possible, but no later than” edict which places them in a
position of having to make a business decision in the face of the ambiguity of the phrase.
It will be difficult to justify ongoing investment with the threat of forced retirement from
an interpretation of “as soon as possible” as discussed earlier. Further compounding this
problem is that the Draft Policy provides no realistic, cost-effective opportunity for most
of the facilities to comply. The Draft Policy should not contain such dates or make them
permit conditions based on suppositions, but instead should rely on the current processes
of the appropriate energy planning agencies. The compliance dates should not be
included in the Draft Policy and the “as soon as possible” language should be removed
from the Draft Policy.

RRI Recommendation #5: The advisory SACCWIS should not be part of the Policy

The inclusion of rigid compliance dates along with the “as soon as possible”
language in the Draft Policy puts electric reliability decisions into the SWRCB’s hands as
RRI has explained above. So long as the SWRCB is not placed in the position of
establishing energy policy, aformal advisory board is not needed, as there is nothing that
prohibits the SWRCB from conferring with another agency at any time. A reasonable
way to assist the Regional Water Boards in evaluating BTA for a facility and a facility’s
request for alternative compliance options through the wholly disproportionate cost test,

is to direct the Regional Water Boards to consult with the CAISO on an as-needed basis
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on the need for a facility for electric reliability purposes, and to factor that need into the

cost-benefit test..

Section III. The SED fails to meet CEQA requirements

The California Environmental Quality Act (CEQA) requires state and local
agencies to identify the significant environmental impacts of their actions and to avoid or
mitigate those impacts, if feasible.”” The purpose of environment review pursuant to
CEQA is to provide information necessary for informed decision-making and informed
public participation. RRI believes that the Draft Substitute Environmental Document
(SED) fails to meet CEQA requirements in several respects. Specifically, the SED fails
to analyze an appropriate range of alternatives to the proposed Draft Policy, fails to
provide a reasoned explanation for why certain alternatives were rejected, and fails to
adequately analyze the reasonably foreseeable environmental impacts of the proposed
Draft Policy. The SED omits material that the SWRCB needs to make intelligent
decisions and that the public needs to effectively participate in this process. The specific
failures identified are discussed in mo.re detail below and in Section VI.

A. Reasonably Foreseeable Environmental Impacts

When adopting a rule or regulations requiring the installation of pollution control
equipment or a performance standard, an agency is required to prepare an environmental
analysis of the reasonably foreseeable methods of compliance, including their reasonably
foreseeable environmental impacts.”® In this case, the SED identified several “alternative

technologies™ and operational controls, but failed to identify or analyze any of the

"> http://ceres.ca.gov/ceqa/more/fag.html

76 Pub. Res. Code § 21159(a).
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reasonably foreseeable environmental impacts associated with those technologies and
controls.”” The construction of these pollution controls would have at least some
environmental impacts that are reasonably foreseeable, just by virtue of the fact that they
require installation.

The SED also failed to identify any cumulative impacts, or explain whether any
impacts were considered but rejected as not cumulative. The SED contains a single
conclusory statement regarding cumulative impacts: “Implementation of the proposed
Policy will not result in cumulative impacts.””® Yet the proposed Draft Policy would
compel the installation of large cooling towers up and down the Cailifomia coast and
likely force the shut-down of several existing plants, leading to massive investment in
transmission and replacement generation infrastructure. These reasonably foreseeable
consequences of the proposed Policy would likely have incremental impacts that, when
added to other closely related projects, will undeniably cause cumulative impacts in areas
such as air quality, aesthetics, socieoeconomic consequences and greenhouses gases.

The SED failed to identify or analyze reasonably foreseeable environmental
impacts of retrofitting existing OTC units with closed-cycle wet cooling. For example,
the SED failed to reasonably analyze the greenhouse gas and other air emissions and the
use of fresh water supplies for make-up water that will result from the implementation of
the proposed Draft Policy, and the lack of reclaimed water infrastructure to serve-these
projects. The SED does not disclose or assess the availability of air credits, or the visual
and aesthetic impacts of large cooling towers. The SED also does not fully consider the

practical difficulty and feasibility, the regulatory hurdles, or the economic impacts of

" SED at p. 93
" SED at p. 108
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constructing replacement transmission and generation necessary to offset the loss of the
affected facilities.

Even where an agency is not required to conduct a project-level analysis, CEQA
requires an environmental analysis to consider a reasonable range of environmental,
economic, and technical factors, population and geographic areas, and specific sites.” In
this case, however, the reasonably foreseeable potential environmental impacts of
implementation of the proposed Draft Policy are not speculative or unknown. The
proposed Policy would specifically target 19 identified facilities, contains strict
implementation standards, few alternative compliance methods, and a rigorous schedule
for compliance for each facility. Under these circumstances, CEQA requires a much
more detailed, site-specific environmental analysis. Even as a programmatic document,
the SED must take into account a reasonable range of site-specific factors.®® A first tier
environmental document must not defer all analysis of reasonably foreseeable
environmental impacts.®!

B. Alternatives

The SED does not consider a reasonable range of alternative policy options that
could feasibly be implemented under Section 316(b) consistent with the Policy’s goals.
Indeed, as described elsewhere in our comments, there are numerous compliance
alternatives that can legally and feasibly meet the requirements of Section 316(b) and
avoid the significant environmental impacts associated with the Policy as currently
proposed. CEQA requires that agencies refrain from approving projects with significant

environmental effects, if there are feasible alternatives or mitigation measures that can

™ Pub. Res. Code § 21159(c), (d).
8 pub. Res. Code § 21159.
8114 CCR § 15152(b).
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substantially lessen or avoid those effects.®? The discussion of alternatives in an
environmental document prepared pursuant to CEQA should evaluate the comparative
merits of the alternatives and foster informed decision-making and meaningful public
participation.®> The alternatives analysis should contain facts and analysis, not just the
agency’s bare conclusions or opinions.

An environmental document must state the objectives sought to be achieved. The
range of potential alternatives to the proposed project “shall include those that could
feasibly accomplish most of the basic objectives of the project and could avoid or
substantially lessen one or more of the significant effects.”® The SED lists the goals of
the Policy on page 14. The goals include: reducing impingement and entrainment,
establishing technology-based performance standards that will implement CWA § 316(b),
provide clear standards and guidance to permit writers, coordinate implementation at the
state level to address cross-jurisdictional concerns, and reduce the resource burden on the
Regional Water Boards. Not included is the goal that was stated orally by SWRCB staff
at the September 16, 2009 hearing to force the shut-down of most OTC plants affected by
the proposed Policy. Since this goal is neither a legitimate objective of Section 316(b)
and was not included in the SED, it cannot be a basis for rejecting an alternative in the
SED’s analysis.

The SED failed to include a reasonable range of potentially feasible alternatives
that achieve legitimate objectives of the Policy. For example, the SED did not consider
whether to provide consistent state-wide guidance to the Regional Water Boards on the

use of BPJ either in analyzing alternatives to a state-wide performance standard or in

8293 CCR § 3780.
8 14 CCR § 15126.6(a), (b).
8 14 CCR § 15126.6(c).

35



alternatives to th¢ wholly disproportionate standard. This is a logical alternative to
include because it would actually reduce Regional Water Board workload, implement
316(b), and provide more flexibility to address cross-jurisdictional concerns and
environmental impacts associated with forcing shut-down of the plants while still
reducing impingement and entrainment. The SED also did not consider using the
“significantly greater” test adopted by the EPA in its Phase II Rules and upheld by the
U.S. Supreme Court in the Entergy case. Rather, the SED analyzes a narrower version of
the “wholly disproportionate™ standard alone, which applies to only a few facilities based
on heat rate criteria that has no basis in the objectives of Section 316(b). The SED
provides no justification for rejecting EPA’s long-standing interpretation of reasonable
standards under 316(b).

In other instances, the SED failed to provide a reasoned explanation for why
certain alternatives were rejected, and failed to provide a discussion based on facts and
analysis rather than bare conclusions. For example, the SED rejected the alternative
requirement for low capacity units based on the incorrect assumption that all such plants
have a greater environmental impact just because it is possible that they could be
operated in certain ways. The SED contained no supporting facts or analysis of how
these facilities actually operate. The SED also does not fully consider the importance of
low capacity factor units to grid reliability and achievement of California’s renewable
portfolio targets. In another example, the SED rejects the alternative that would allow all
plants to make the “wholly disproportionate” demonstration, incorrectly assuming it
would increase Regional Water Board workload without analysis of its other comparative

merits.
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C. Procedural Issues

The Board failed to properly notice the availability of the SED. Under the
Board’s own regulations implementing CEQA, any standard, rule, regulation or plan
proposed for Board approval or adoption must be accompanied by a written report
analyzing the environmental impacts of the proposed activity, alternatives and mitigation
measures.”> Upon completion of the report, the Board shall provide a Notice of Filing of
the report to the public.*® The Notice must specify, among other things, the significant -
effects on the environment, if any, that are anticipated to result from the proposed
activity.}” The notice dated July 9, 2009, states that the “proposed Policy and supporting
documents* are available on the State Water Board website.” The asterisk referred to a
statement at the bottom of the page: “The Substitute Environmental Document that
supports the policy is projected to be available by July 15, 2009.” Upon completion of
the SED, the Board did not notice its availability nor specify the anticipated significant
effects on the environment.

In addition, the Board failed to give adequate notice that the hearing on
September 16, 2009 was to include environmental review. If an agency provides a public
hearing on the project, environmental review should be expressly identified as one of the
subjects for the hearing.®® The SWRCB provided notice that the September 16, 2009
hearing was to be held to “receive comments on a proposed statewide policy on the use of
coastal and estuarine waters for power plant cooling.” The notice, however, gave no

indication that the hearing also included comments on the SED.

823 CCR § 3777(a).

8 23 CCR § 3777(b).

8 Pub. Res. Code § 21092(b)(1).
% 14 CCR § 15202(b).
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Section IV. The Scientific Portions of the Draft Policy and SED were not subject to
peer review

The Board is required to submit the scientific portions of the proposed Draft
Policy and SED, to the extent they support the conclusions and assumptions contained in
the Draft Policy, to external scientific peer review.® A prior version of the Draft Policy
was submitted for peer review, but the SED was not. The proposed Draft Policy and
SED were not re-submitted to peer review follow substantial changes to the Draft Policy,
and therefore the Board cannot take any action or adopt the final version until they are
evaluated by external peer reviewers.”
Section V. Conclusion

For all the reasons given earlier in these comments, RRI believes that a reasonable
OTC policy should be structured to meet the Section 316(b) requirements of the CWA
consistent with federal guidance as upheld by the courts - not to implement an energy
policy designed to shut down all but a select few of the OTC facilities. RRI has
suggested a number of policy changes to that end. Of primary importance is establishing
a policy that allows all of the individual facilities to cost-effectively minimize
environmental impact; not one that requires achievement of the greatest possible
reduction at a cost that is wholly disproportionate to the benefits of compliance.
Furthermore, a reasonable OTC policy should not contain provisions that place the
SWRCB in the position of establishing energy policy — the decisions on reliability and

cost reside with the proper Energy Agencies. An OTC policy that incorporates the

% Health & Safety Code § 57004(a)(2), (d) (“scientific basis” is defined to “mean those foundations of a
rule that are premised upon, or derived from, empirical data or other scientific findings, conclusions, or
assumptions establishing a regulatory level, standard, or other requirement for the protection of public
health or the environment.”).

90 1 d
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changes RRI has recommended will provide the appropriate balance between mitigating
the environmental impacts of once-through cooling per the SWRCB’s authority and
maintaining electric supply and reliability in the State. RRI urges the SWRCB to adopt
these recommendations.

Section VI: RRI Comments on the Draft Substitute Environmental Document

Sec. 1.3.3 Phase II Rule - 1.3.5 Current Status

The SED misinterprets the U.S. Supreme Court’s ruling in Entergy. The question
before the court was whether EPA could use cost-benefit analysis in determining BTA
for a facility or for the industry as a whole in the face of a statute which was silent.

Using long-standing rules of statutory construction, the court answered “Yes” to that
question. The Court favorably noted that cost had been used in allowing a wholly
disproportionate cost test for 30 years and that EPA’s new cost “significantly greater
than” test was also permissible’’. The court also noted that EPA’s interpretation of the
statute is that it would be “unreasonable” to interpret 316(b) as requiring a facility to bear
a cost of compliance wholly disproportionate to the environmental benefit derived.*?

Excerpts from the opinion are shown below:

“[TThe Second Circuit nonetheless interpreted “best technology available” as mandating
only those technologies that can “be reasonably borne by the industry.” But whether it is
“reasonable” to bear a particular cost may well depend on the resulting benefits; if the
only relevant factor was the feasibility of the costs, their reasonableness would be
irrelevant.””®

“We conclude that the EPA permissibly relied on cost benefit analysis in setting the
national performance standards and in providing cost-benefit variances from those
standards...[t]he Court of Appeals’ reliance in part on the agency’s use of cost-benefit
analysis 9ill‘1 invalidating the site-specific cost benefit variance provision was therefore in
error...”

°! Entergy Crop. v. Riverkeeper, Inc., 129 S.Ct. 1498, 1504-1509 (2009) (“Entergy”).
%2 Entergy at 1509.

% Entergy at 1510.

%y
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Even those arguing against a cost-benefit test before the Supreme Court
recognized that some comparison of costs and benefits is permitted.”> Moreover, the
SWRCB’s own legal analysis of the decision notes that the Court found EPA’s decision
to use the more permissive “cost significantly greater than” test rather than “wholly
disproportionate” test was legal.

The SED and the Draft Policy ignore the question before the Court and instead
interpret the case as if the Court was asked whether cost-benefit analysis was required.
Since the Court did not answer that question in the affirmative, the SED presumes that
cost-benefit analysis is not a requirement and that BTA can be set at a level where few if
any facilities can meet it. Even the minority opinion in Enfergy noted that “[blecause we
granted certiorari to decide only whether the EPA has authority to conduct cost benefit
analysis, there is no need to define the universe of considerations upon which the EPA
can properly rely in administering the BTA standard.”®

The fact is that both the “wholly disproportionate” and “significantly greater”
tests were upheld as lawful by the US Supreme Court. Under Chevron’’, deference is
given to the body charged with administering the law. The EPA is charged with
interpreting the CWA, and it has determined that it is unreasonable under the law to force
existing facilities to incur costs significantly greater than the environmental benefit. The
SED and Draft Policy provide no reasoned justification under the SWRCB’s authority for
why they are rejecting this test or the longstanding interpretation of section 316(b) by the

EPA.

95
Id
% Entergy at 1522 (J. Breyer, dissenting).
%7 Chevron U. S. A. Inc. v. Natural Resources Defense Council, Inc., 467 U. S. 837, 843-844.

40



In noting that there have not been significant changes in the regulatory
environment for cooling water intake structures at existing facilities, the SED makes note
of a 1977 U.S. EPA guidance document for assessing impacts pursuant to section 316(b).
In dismissing the relevance of this guidance document, the SED notes that “this
document is outdated...and does not capture the significant advances that have been
made in cooling water intake technologies....” While the document may be more than 30
years old, it is still the policy of the EPA as it has not been withdrawn and should have
been considered by the SWRCB. The document also contains no specific references to
cooling water intake technologies and expressly states that “information is not provided
on available intake technology” so it cannot be outdated for that reason.”® Of particular
note, this EPA 316(b) policy defines “cooling water intake structure” as “the total
structure used to direct water into the components of the cooling systems,” a point the
Proposed Policy misses as it focuses on the cooling function instead of the intake
structure.”® The EPA 316(b) policy also notes the necessity to assess cooling water
intake technology on a site specific basis. In several different instances within the EPA
316 (b) policy, the document stresses the necessity of making the assessment of best
available technology on a site specific basis, a point the Proposed Policy refuses to
acknowledge. 100 Neither of these points from the EPA 316(b) policy is outdated and

should be incorporated within the SWRCB Proposed Policy.

% 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) at 5.

% Id. atp. 17.
10 14 at p. 4, pps. 12 and 14.
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Sec. 1.3.6 CEQA Analysis and Impact of Proposed Policy

At page 11, the SED states that site-specific impacts will be considered by the
appropriate agency that is ultimately responsible for approving or implementing
individual projects. But as explained in RRI Energy’s comments, Track 2 is not feasible,
and the policy does not allow for any reasonable variances for site-specific issues.
Creating a Catch-22 is not a reasonable policy, and if the intent of the policy is to allow
for site-specific issues (as is legally required) than the Draft Policy must be modified.

In additibm the SWRCB is required by CEQA to analyze a reasonable range of
site-specific factors within the SED, even when preparing a programmatic environmental
document.'®! The SED fails to analyze site-specific factors in a number of places, as
discussed in detail below.

Sec. 1.6 Proposed Project and Description

At page 13, the SED mischaracterizes the Draft Policy when it states, “In limited
circumstances, a facility may request alternative requirements if it demonstrates that the
costs of compliance under Track 1 or Track 2 would be wholly disproportionate to the
benefits to be gained.” There are no circumstances in which the vast majority of the
affected facilities can request alternative requirements under the Draft Policy. While the
Draft Policy should be changed, this statement should be changed to accurately describe
the Policy as proposed — only a very limited number of facilities may seek such alternate
requirements based on criteria that have nothing to do with water quality or impacts on
marine life.

The SED notes that the Draft Policy would establish an advisory committee made

up of the Energy Agencies and certain other environmental agencies to assist the

%1 pub. Res. Code § 21159(a)(1), (c).
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SWRCB as it establishes plans and to “prevent disruptions to the State’s electrical
supply.” It is not clear how the SWRCB, which lacks legislative or budgetary authority,
expects to require these other agencies to participate. Who is to pay for these meetings
and reports? Is it in these agencies’ budgets? What obligates an independent agency to
participate? When did the SWRCB become responsible for preventing disruption to the
State’s electrical supply? The SED should have included such information to allow the
public to understand the effects and reasonably foreseeable impacts of the proposed
Policy, including the possibilities that funds may not be available for a particular agency

to participate or an agency may decline to participate in the future.

Sec. 1.7 Statement of Goals

The goals listed in the SED do not include the goal to shut down the steam boiler
OTC units, which was stated as a goal by SWRCB staff at the September 16, 2009
hearing.'*®

Moreover, the SED does not explain how the stated goals will be achieved. For
example, there is no information to indicate the Draft Policy would either reduce the

workload of the Regional Water Boards, or improve the consistency of their decisions.

Sec. 2.2 Biological Impacts

At page 28, the SED statement that “the ongoing fish kills from the OTC plants
essentially constitute a de facto “take” permit from the State’s coastal waters” is
inflammatory and unsupported. It appears to rely on a cbnclusory statement from the

CEC that such plants were partly responsible for ocean degradation. However, the CEC

192 At the September 16 public hearing, senior State Water Board staff stated that these plants are 40 to 50
years old, so they should shut down — “we don’t want closed cycle cooling slapped on these old power
plants.”
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is not an environmental agency capable or authorized to make a “take” determination.
The SED also references the Phase I and Phase II record at USEPA as support for this
statement, but it fails to note that the EPA did not find this a justification to establish
closed cycle cooling as BTA for existiﬁg OTC facilities.

The tables on impingement and entrainment (IM/E) show that 6 plants account for
~90% of the IM/E problem.103 Why then is the focus of the Draft Policy to force the
retirement of the other OTC plants? If the purpose of the policy was to minimize adverse
environmental impacts on California’s coastal waters as Section 316(b) of the CWA calls
for, then clearly the IM/E impacts of the individual or closely-situated OTC plants should
have been a consideration. RRI commissioned an independent biologist to review the
IM/E data at Mandalay and Ormond Beach and he found that their operation does not
significantly contribute to the decline of local fish populations.'® In fact, he found that
the greatest factor contributing to the recent declines in the southern California fish
populations is the change in seawater temperatures due to an “El Nino” like water
circulation pattern of the northern Pacific. The same may be true for other OTC plants
with intake waters located in the Southern California Bight.

The SED fails to include information supporting its assumptions that all OTC
plants --contribute to decline of fish populations. Furthermore, it appears this

information does not exist and that the Draft Policy was developed without that

1%SED Table 2. Estimated Annual Entrainment and SED Table 3. Estimated Annual Impingement at 31,
32

19 «Biology of fish species entrained at two Ventura County Generating Stations,” Thomas B. McCormick
(September 2009) at p. 3
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information as the SED indicates that a future study is needed on the cumulative effects

of all the closely situated plants.'®

Sec. 2.4 Status of OTC plants

In the SED’s discussion of the status of the OTC plants, acknowledgement is
given to the value of the OTC plants, specifically: “the fleet of OTC power plants are
essential to the overall reliability of the grid, especially in light of the fact that the State’s

demand for electricity is increasing.”'% Furthermore, the Energy Agencies have also

made statements regarding the value of OTC plants for local reliability and as a bridge as |

the State transitions to an increased reliance on renewable energy in the state. Yet, the
Draft Policy, although developed with input from the Energy Agencies, has the potential
to force the majority of the OTC facilities into premature retirement. There is a clear
disconnect between the Policy’s outcome and the important role these plants play now

and in the future for maintaining the reliability of the electric grid.

Sec. 2.71 Combined Cycle Generation

While combined cycle power plants are relatively more efficient in producing
energy, they are less cost-effective for providing ancillary services, since combined cycle
plants may incur a maintenance cost penalty for cycling, while steam units can ramp at
rates of up to 30 MW/minute and do not incur any significant increase in maintenance
costs from cycling up and down within an operating day, as may often be required to

follow load and integrate intermittent renewable énergy.

195 SED at p. 33.
1% SED at p. 37
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Combined cycle plants are no more efficient than steam units in providing firm
capacity necessary to assure reliable operation of the electric grid. The CAISO’s
Resource Adequacy program places the same value on capacity from resources with
similar availability rates, without regard to whether the unit is a steam turbine or
combined cycle configuration.'”’

The SED mistakenly assumes the thermal efficiency is the only important
criterion for evaluating the relative valu;a to the grid of steam units as compared to
combined cycle units, and further mistakenly concludes that impacts measured on an
energy basis are appropriate. The following table illustrates, by extending Table 9 from
the SED to demonstrate that in terms of CO2 emissions per MW of capacity, the non-

combined cycle units are substantially more efficient, imposing less CO2 emissions per

MW than combined cycle facilities.

Comparison of Steam Boiler and Combined Cycle Efficiencies
Efficiency |CO2 CcO2 *Capacity (CO2
(percent) [(tons/yr) |(IbsMWHh) [(MW) (Ibs/MW)
Non-Combined Cycle Units 35 8,327,338 1,323 14689 567
Moss Landing Unit 1 (1A/2A) 50 1,152,071 837 540 2133
Moss Landing Unit 2 (3A/4A) 50 1,153,289 832 540 2,136
Haynes Unit 8 (9/10) 50 1,026,193 834 575 1,785
* From SED Table 10 - Non combined cycle units excluding SONGS and Diablo Canyon

Sec 3.1: Should the State Water Board adopt a statewide policy?

The SED recommends a statewide policy, arguing it achieves consistency among

the Regional Water Boards and is less burdensome to the agency’s staff. 1% The SED

197 Under the CAISO Tariff, the CAISO tracks the availability of Resource Adequacy Capacity during the
Availability Assessment Hours of each month, in order to determine the amount of Resource Adequacy
Capacity that was available to the CAISO. Each Resource Adequacy Resource is subject to Availability
Standards beginning in 2010, and Non-Availability Charges or Availability Incentive Payments are
specified based on performance against this standard. Combined cycle units and steam units are subject to
the same rules.. (California Independent System Operator, FERC Electric Tariff, Section 40.9).

1% SED at p. 14

46



acknowledges that use of BPJ allows for “more consideration of site-specific issues” but
asserts that it is more costly and labor-intensive to the agency. However, the Regional
Water Boards have been making site-specific “Best Professional Judgement” (BPJ)
determinations for many years, so they already have the expertise and resources
necessary to make site specific BTA evaluations. The SED erroneously over-simplifies
the state of the coastal environment, feasible intake structure technology, geographic
locations, and other local concerns (legal, social, and economic) when it asserts that there
is “relative similarity between most facilities.” It also fails to provide any evidence that
the proposed policy will either achieve greater consistency or reduce the burden of the
BPJ permitting process.

The proposed statewide Policy will result in enormous advefse environmental,
economic and social impacts to the State and should not be justified on the primary bases
that it is needed for statewide consistency and will be less burdensome to the Regional
Water Boards’ staff. Consideration of site-specific factors is exactly what is required to
properly balance protection of water resources with other State goals and policies.
Consistent statewide guidance to the Regional Water Boards on the use of BPJ would be
both effective and appropriate — and would be consistent with the approach used in every
other State in the country addressing once through cooling. This would also have the

effect of reducing the workload for the Regional Water Boards’ staff.

Sec 3.2: How should new and existing power plants be defined?

The Policy recommends using EPA’s definition and distinction between new and

existing facilities and RRI concurs.

47

47



Sec 3.3: Should the Policy distinguish between nuclear and fossil facilities?

The Policy recommends that nuclear facility owners fund 31 party feasibility
assessments to evaluate alternatives due to their significance to the electric grid. The
Policy should permit all facility operators to demonstrate the applicability of cost
effective alternatives to minimize impacts through the use of wholly-disproportionate
cost criteria.

Sec 3.4: Should alternative requirements be established for low capacity utilization
facilities?

The Policy concludes that, since there are seasonal variations in larval fish, it is
possible for facilities with low capacity utilization rates (<15%) to have a greater impact
than facilities with higher utilization rates. No evidénce is presented to demonstrate that
specific low capacity utilization rate units are actually having an adverse environmental
impact. The Policy should recognize that facilities with low utilization rates inherently
have reduced total flow and hence reduced IM/E (IM/E) impacts. The Policy should
allow such facilities to take credit for the reduced IM/E impacts as a result of their current
and projected operating rates. Appropriate conditions could be placed in a facility’s
NPDES permit to ensure the reduced IM/E impacts are maintained.

The Proposed Policy would offer certain units an alternate compliance track if
costs are demonstrated to be wholly disproportionate to benefits — but this alternate track
is only offered to nuclear units and combined cycle units. Instead of allowing low
capacity factor units to comply with alternative requirements as would have been
established under the EPA Phase Il rules, the proposed policy would deny these low

capacity factor units the opportunity to comply using an exception offered to base load
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units with many more operating hours. Since pumps are running during all operating
hours, baseload units use more seawater, and generally impinge and entrain more marine
life. In general, the more operating hours, the greater the impacts on marine life.

Since combined cycle units are slightly more fuel efficient, SWRCB staff
concludes that the environmental harm is less significant as compared to a slightly less
efficient steam generator. But harm to the environment does not occur based on heat
rate, it occurs based on the IM/E, which the SED assumes to be proportional to gallons |
used. The reality is that the lower heat rate units run more, use more cooling water and
impinge and entrain vastly more fish, eggs, and larvae than the steam boiler units. For
instance, the Moss Landing combined cycle units (Moss Landing 1 and 2) have a rated
capacity of 1080 Mw compared with Ormond Beach at 1612 Mw.'® Yet Moss Landing
1 and 2 entrain ten times more larvae than Ormond Beach annually (311 million larva vs.
32 million).""® The numbers are even more disparate for fish impingement (57,000 for
Moss Landing 1 and 2 compared to 517 for Ormond Beach).''! Although the larger plant
(Ormond Beach) with the somewhat higher heat rate actually entrains one tenth the
number of larva and impinges one one-hundredth the number of fish, the SED chooses to
deny that plant the opportunity to use a wholly disproportionate cost variance while
allowing that opportunity to the plant with greater environmental impacts. This simply
makes no sense if the purpose of the policy is to minimize the adverse environmental
impact on coastal waters. It only makes sense if the goal is to force retirement of steam

boiler generation in California, and that is not a reasonable basis for a state-wide water

quality control policy enacted by the SWRCB.

19 SED Table 4 at pp. 34, 35
' SED Table 2 at p. 32
"'SED Table 3 at p. 32
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The SED dismisses Alternative 1, which would establish an alternative
requirement for low capacity factor units, with the non-sequitar that it is possible to
operate less than 15% of the time and cause a greater impact than would be assumed if
entrainment was uniform at all times. While that may be true, it is specious reasoning to
then leap to the conclusion that a low capacity factor unit could have greater impact than
one that operates baseloaded. Ceteris parabis, a higher capacity factor unit will operate
during the same hours that the lower capacity factor unit is operating — plus many more
hours when it will be entraining and impinging aquatic life while the low capacity factor
unit is off-line and not pumping any seawater. The statement that “data show that it is
possible to operate less than 15% of the time and cause greater impact than would be
assumed if entrainment was uniform at all times” has no basis and should not be the

rationale for rejecting alternative requirements for low capacity factor units.

Sec 3.6 What constitutes BT A for existing power plants?

The preface states that Entergy did not address whether 316(b) could be
implemented without first considering the extent of any impact before determining BTA
and that BTA can be established without cost-benefit analysis. The Supreme Court said
that the EPA interpretation that BTA decisions include cost-benefits test was lawful.
Thus, the current state of the law is that USEPA has been upheld in using cost-benefit
tests and in finding that it is unreasonable to impose costs significantly above benefits.
That is hardly the same as arbitrarily deciding that benefits do not need to be considered,
as the SED claims.

The Draft Policy and the SED designate wet cooling towers as BTA without

reasoned consideration of the costs involved or the benefits to be derived. Installing
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cooling towers on existing power plants with low capacity utilization rates will result in
costs not only significantly exceeding benefits, but in costs that are wholly
disproportionate to the benefits of installation. The Policy must follow precedent set by
the EPA and the courts by allowing all facilities to consider the costs and benefits when
determining what constitutes BTA at a specific site.

With regard to the SED’s justification for finding cooling towers as BTA, it relies
chiefly on the Tetra Tech report. This report found that at 12 of 15 facilities studied it
was physically possible to install cooling towers, while it was infeasible at 3 facilities and
thus not available. By definition, cooling towers are not the best technology available for
these three facilities yet the Policy did nothing to establish what is the BTA for these
facilities. Further, the SED provides no way for the three facilities to comply, because
they are all low capacity factor steam plants that do not qualify for a variance. This is
arbitrary and capricious, because what is unavailable cannot be BTA.

SWRCB’s staff brushed this concern aside by relying only on the cost reasonably
borne by industry test. Analysis of the cost reasonably borne test, however, does not
support adoption of cooling towers as BTA. Staff gives no indication of what is
reasonable and simply assumes that the Tetra Tech annualized cost numbers are
reasonable.

Tetra Tech assumed the cost would be recovered over a 20 year life, yet the SED
continually harps on the age of these units and their inefficiency. Given that RRI’s units
are not projected to have to comply until 2020, is it reasonable to believe that they will be
recovering the cost of BTA in 2040, over 30 years from now? The answer is of course

not, and a reasonable amortization period would not be greater than 10 years at most. In
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any case, even using a 20 year amortization period, the cost increase is 1.45 cents per
kWh for the fossil steam units and it is 1.13 cents per kWh for all the OTC units. The
average wholesale price in 2006 was 4.7 ¢/kWh, so this means the annual cost of cooling
towers using a 20 year amortization rate is 24% of the total wholesale cost for all units
and 31% for the fossil steam units. This is in excess of the return on investment of those
units and in the case of many fossil steam units is much greater than revenues after
subtracting fuel costs. That is not a cost reasonably borne by industry

The comparison gets worse assuming a 10 year amortization. In that case the cost
of cooling towers for the steam boiler units is 2c/kWh, or 47% of the 2006 wholesale
price. There is no basis to assume these are costs reasonably borne by industry.'!?

In this section, the SED characterizes the Track 2 approach as being no less than
90% of the reduction in Track 1. This is an inaccurate statement because the baseline
changes between the two Tracks. Track 1 uses an instantaneous design flow rate while
Track 2 uses an actual average flow rate over g year. These are dramatically different
baselines. For low capacity factor units, requiring an 83% reduction from actual average
flow is actually a stricter standard than a 93% reduction in instantaneous flow. This is
why Track 2 is illusory for these units, something the drafters of the Policy either did not
understand, or understand all too well.

Furthermore, under Track 2, a facility can use either technological or operational

options to comply. Credit is given to technological changes installed prior to the

12 Note that the correct costs to use are in the right hand column on Table 12, labeled “Cost per kWh. The
units are incorrectly labeled in that column, however, as they are actually cents/kWh, not dollars per MWh.
The units are correctly noted in the text immediately preceding the table in the SED. The SED also
includes a hypothetical calculation of costs if all of the units ran all of the time, labeled Cost per kWh
(capacity).” This column of data provides no worth as the units do not run all the time, have never run all
of the time, and will never run all of the time because of the fundamentals of electric demand and existing
supply. It is unreasonable to rely on the data in this column for decision-making.
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adoption of the Policy, but not to operational options. But if operational options (i.e.,
running less) can qualify as BTA going forward, why do they not qualify retrospectively?
The SED is silent on that question. It is unreasonable to make that distinction however,
and Track 2 should be modified to allow lower run hours to qualify as BTA regardless of
when the lower run hour regime started.

Finally, the decision to use 0.5 fps through-screen intake velocity as an
impingement mortality performance standard has no basis in the record and otherwise
does not comply with CEQA. The SED’s only basis for the standard is the EPA’s Phase I
rule which relied on a single study conducted in 1973 and a safety factor developed based
on three additional fish swim studies.'"”® The SED does not properly incorporate these
materials by reference. CEQA requires that materials incorporated by reference must be
made available for inspection and the environmental document must state where that
inspection may take place, describe its relationship with the incorporated portion of the
referenced documents, briefly summarize the incorporated materials, and briefly describe
the relevant data or information.!™ Therefore; the documents discussed in the EPA’s rule
cannot support the Draft Policy’s recommendation. In addition, it is not appropriate to
incorporate materials by reference in order to provide the only analysis of an issue.''*.

At a minimum, the SWRCB should have cited and described the studies relied on by the
EPA and conducted a search of recent literature on the issue to determine whether recent
information supports or undermines the EPA’s analysis.

The SWRCB also failed to analyze any alternatives to the impingement mortality

performance standard, such as another number for through-screen velocity or another

13 SED p. 57, citing 66 FR 65274.

1414 CCR § 15150(d).
15 See 14 CCR § 15150(9)
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type of measurement like an approach velocity. In addition, the SWRCB did not consider
any alternative compliance levels, such as a different impingement reduction measure for
Track 2 compliance. The BTA alternatives considered in the SED only involve the

entrainment reduction standard

Sec 3.7: How is the Track 1 entrainment performance standard calculated?

The staff recommends using a 93% reduction in intake flow at all sites. This
minimum reduction target is based upon the selection of wet cooling towers as BTA. The
staff cites the elimination of “the need to conduct site-specific retrofit evaluations” as one
of the benefits of this approach.

As noted in comments on Sec 3.6, wet cooling towers should not be the
prescribed BTA. Furthermore, a site-specific retrofit analysis is precisely what is needed
to determine cost-effective, feasible means to minimize IM/E impacts. Again, Track 1 is
an illusory compliance option which will be infeasible at virtually all sites. As already
noted, SWRCB staff said on the record at the Public Hearing that they do not even want
these units to install cooling towers. How, then, can it be BTA?

The SED did not provide any discussion or reasons for rejecting Alternative 1.

Sec 3.8: What baseline monitoring should be required?

The staff recommends that IM/E monitoring would be conducted in association
with each NPDES permit renewal to provide a baseline but does not justify why
-additional data must be obtained and how it would be utilized.

Most facilities have accumulated years of monitoring data as required by their

NPDES permits as well as recent monitoring pursuant to the EPA Phase II rule. This
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monitoring has been conducted at considerable expense. These data can be extrapolated
to represent the estimated IM/E levels over a range of a facility’s projected operating
levels to assist in establishing a baseline.

Assuming a facility has met the Track 2 compliance target based upon previous
IM/E monitoring, what assurance would that facility have that it could continue to
operate if new sampling data indicated IM/E levels had increased? Would this result in
denial of the NPDES permit renewal? If so, the facility would suddenly be faced with
closure within a very short timeframe. Again, all of these decisions are to be made in an

unspecified way “to the Regional Water Board’s satisfaction”.

Sec 3.9: What monitoring requirements should be included?

The staff is recommending that those entities utilizing Track 2 compliance would
perform IM/E monitoring to verify the measures taken have enabled the facility to
achieve Track 2 compliance levels. The scope, duration and frequency of the monitoring
are, again, at the discretion of the Regional Water Board. Post-implementation

compliance monitoring should only be required once to verify compliance.

Sec 3.10: Should a makeup water source be specified for Track 1?

The staff recommends that power plant owners utilizing Track 1 be required to
consider the feasibility of using reclaimed water as a makeup water source to wet cooling
towers. The staff acknowledges that increasing demand for reclaimed water might
impact the availability of such water.

The SED does not specify what criteria would be applied to determine if a

reclaimed water source was available or feasible. In many power plant locations, a
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reclaimed water infrastructure is not in place. Where plans for an infrastructure are
underway, those plans do not automatically include service to intermittent users, such as
power plants operating at low capacity utilization rates. Failure to develop criteria for
this evaluation could lead to Regional Water Boards requiring a power plant owner to
fund development of a reclaimed water infrastructure or rely on speculative development

plans.

Sec 3.11: Should the Policy include a statewide compliance schedule?

RRI believes that BTA should be set such that it is achievable. If that is done, this
section becomes moot. RRI’s comments in this section will assume however, that the
Draft Policy has not been changed.

The SWRCB should not adopt a Policy that specifies dates when individual power
plants should retire from operation. Electric policy is the bailiwick of the legislature, the
Energy agencies, NERC and FERC Reliability and cost determinations should not be
considered “advice” which the State or Regional Water Boards merely have to consider
but not adopt. Inclusion of highly speculative and uncertain retirement dates into a
facility’s NPDES permits, making them legally enforceable requirements, is not sensible
or reasonable.

Under the proposed policy, almost all units lack a viable compliance path, and
will be shut down when the compliance date is reached, despite the fact that required
replacement transmission and generation infrastructure essential to maintain the integrity
of the electric grid has yet to be identified. By fixing dates for compliance, the SWRCB
is further asserting authority over the integrity of the electric grid, and creating a mandate

for entities obligated by law to assure the reliable operation of the electric grid to petition
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the SWRCB and seek an extraordinary change in water policy if the completion of
necessary studies, permitting, construction and operation of replacement electric
infrastructure does not coincide with the compliance dates the SWRCB has selected.

Before the SWRCB approves a policy with fixed compliance dates, substituting
its authority for that of entities responsible for the reliable operation of the electric grid; it
should verify that:

1) The federal Department of Homeland Security concurs that such a policy would
in no way compromise the security of the Nation's critical electric infrastructure
or violate the intent of Homeland Security Presidential Directive-7;''® and

2) The North American Electric Reliability Corporation (NERC) and Federal Energy
Regulatory Commission concur that the SWRCB’s policy does not conflict with
any mandatory and enforceable NERC Reliability Standards.'!’

Alternatively, the SWRCB could eliminate the fixed compliance dates from its
policy, and instead allow the Energy Agencies to proceed with the process described in
their proposal, and once reliability designations are lifted from individual generating
units, the NPDES permits can be modified to include fixed compliance dates.

It must also be noted that the SACCWIS is a completely untested process for
evaluating electric reliability> and cost. It attempts to create an informal umbrella over the
processes in place at other agencies. The SED should evaluate the legality and
enforceability of this umbrella process, as well as exploring the foreseeable
circumstances of implementing an inflexible process onto an ever-changing electric grid,

and the unintended consequences that fixed compliance date could have on investment at

the existing OTC plants and hence grid reliability.

118 Homeland Security Presidential Directive 7: Critical Infrastructure Identification, Prioritization, and
Protection, available at: http://www.dhs.gov/xabout/laws/gc _1214597989952.shtmi#1

7 NERC Reliability Standards are available at:

http://www.nerc.com/files/Reliability Standards Complete Set 2009Septi4.pdf
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Sec 3.12: Should the Policy include interim requirements?

The use of exclusion devices where applicable is a cost-effective means to
minimize impingement of large aquatic organisms. Many plant operators are not running
intake pumps when the facility is not generating electric power due to the costs of
running the pumps. Allowing for pump operation during facility startup, shutdown and
standby conditions is necessary and appropriate.

We agree with the staff that restoration is a valuable means to offset IM/E
impacts. We further agree that the effectiveness of restoration is inherently site-specific.
Flexibility in the selection of restoration options is essential. The effective use of
restoration however, requires establishing specific criteria for the Regional Water Boards
to use in assessing restoration proposals. The criteria should be developed through a
public stakeholder process to ensure goals and expectations are realistic and not cost-
prohibitive.

We wish to offer specific comments on data presented in Table 18 on SED page
76 regarding RRI’s facilities listed:

1) The Ormond Beach facility currently has a 14” exclusion device as opposed to the

18” grid listed.

2) The Mandalay facility intake is not a shoreline structure but is located at the end
of a 2.5-mile long canal originating at the Channel Islands Harbor in Oxnard.

Reducing the amount of water utilized by the facility may result in stagnant water
in the canal: a reasonably foreseeable impact that was not considered in the SED.

Sec 3.13: Should the Policy include a wholly disproportionate cost-benefit test?

The staff states that it selected the BTA of Track 1 and 2 using a “reasonably

borne” cost analysis. However, no description of that analysis or data is presented to
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demonstrate it has any applicability to the facilities affected by the proposed Policy. The
staff correctly notes that “the possibility that the Track 1 or Track 2 compliance costs
might be unreasonable compared to overall benefits.”'® This is exactly the scenario the
Supreme Court indicated was not intended by the Clean Water Act. Consequently, the
SWRCB must provide an opportunity for every facility affected by the Proposed Policy
to be eligible for an alternate compliance plan if they can demonstrate that costs are
wholly disproportionate to benefits.

The SED claims that it is not possible or feasible to evaluate each facility’s ability
to comply with the performance standards, yet this is precisely what the Tetra Tech Study
attempts. This study finds cooling towers infeasible at Ormond Beach and two other
sites. It comes up with cost per MWh of compliance for almost all of the other facilities.
For instance, Mandalay has a nearly 2 ¢/kWh cost of compliance, while if the towers
were feasible at Ormond Beach, the cost of compliance is estimated at 3 c/kWh. These
are both a great deal higher than the average assumed in the SED, which is driven lower
by the inclusion of the combined cycle units.

The SED states that if all facilities were allowed to use a wholly disproportionate
cost test, they would likely do so, requiring a site-by-site application of Best Professional
Judgment, and negating the benefits of a coordinated statewide policy. There is nothing
that prevents the SWRCB from developing consistent statewide guidance on the
application of Best Professional Judgment and other criteria to the Regional Water
Boards so that standards are applied uniformly. In addition, this statement is also a

testament to the fact that Tracks 1 and 2 compliance as proposed are impossible.

18 SED at p. 80

59

59



The staff recommends that fossil fueled facilities with a heat rate of 8500 or less
be allowed to utilize a wholly dispropdrtionate cost test because those facilities ’are more
thermally efficient than older steam boiler plants. No evidence is presented to justify
how this position minimizes aquatic impacts, other than the assertion that these facilities
have a lower water demand on a per MWh basis. As explained in RRI’s comments in
Section 3.4, low capacity factor units are likely to have lower IM/E impacts than those
that qualify for this variance.

Moreover, the staff’s proposed discrimination against steam units is based on the
mistaken assumption that the value of electric generation is in the energy pllroduced. This
ignores the value of capacity, which is the ability to produce energy. The low capacity
factor OTC units have the same capacity value, kW for kW, as base load units under the
Resource Adequacy program administered by the CAISO. A more appropriate index for
the purpose of determining environmental harm in relation to a unit’s value to the electric
grid might be the number of operating hours or gallons of seawater pumped per MW of
Resource Adequacy capacity. The low capacity factor steam units would demonstrate

lower impacts on marine life by this index, as explained in comments on Section 2.7.1.

Also, the reasoning that the variance should be provided for plants with 8500 heat
rate and below because of air impacts is not accurate. Later in the SED the data
demonstrates that the Draft Policy actually increases emissions, including for CO2, by
double digit percentages.'"”” What matters is actual emissions baséd on how plants

actually operate, not emission rates per MWh with the implicit assumption that all plants

1" SED Table 23 and Table 24 at p. 98.
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operate the same. Thus, emissions rates per MWh cannot reasonably be a basis for
granting a variance.

Finally, the SED inaccurately states that the compliance costs are uniformly
higher, on a per MWh basis, than for non-nuclear-fueled units.'?® In fact, the compliance
cost for steam boiler units are uniformly higher and have the highest cost of compliance
per MWh. The SED cherry-picks when to combine steam boiler units with combined
cycle units (as it does here) in order to give an exclusion to nuclear units, and when not to
consider them together as it does on the 8500 heat rate exclusion. This is arbitrary, goal-
oriented decision-making.

There is no reasonable basis for denying any unit the ability to demonstrate that

costs are wholly disproportionate to benefits.

Sec 4.3: Aesthetics

The staff states that it did not identify any significant aesthetic impacts of
installing cooling towers at any of the sites utilizing once through cooling because the
sites are already in developed areas. While that may be the case at some locations,
installing the large cooling towers required for closed-cycle cooling would cause
aesthetic impacts at many sites that the SED does not discuss.

While cooling tower structures will be similar to other structures at or in the
vicinity of the facilities, the plumes will create a visual impact more significant than the
facility structures themselves. As one example, RRI’s Ormond Beach facility in Oxnard

is located only 2.5 miles west of the Point Mugu Naval Air station, whose flight

120 SED at p. 83
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operations could easily be impacted by a cooling tower plume.'?' Plume-abated towers
might provide some mitigatioﬁ, but such towers would be even larger and thus have even
greater impact.

Aesthetic impacts must be assessed on a site-specific basis and should include
input from the responsible local jurisdictions regarding the likelihood they would ever

approve of such an installation.

Sec 4.4: Agricultural and Forgst Resources

The staff did not identify any significant agricultural or forest impacts, based in
large part on a study by Tetra Tech that assumed high efficiency drift eliminators would
be installed on any wet cooling towers. Drift eliminators will increase the cost of the wet
cooling towers and there is no basis to assume they would be included on all wet cooling

towers.

Sec 4.5: Air Quality

The staff correctly notes that the installation of wet or dry cooling towers will
cause a decrease in power plant efficiency and hence a decrease in electric power
capacity. The lost energy capability will have to be provided by the increased generation
from other fossil-fueled facilities, thereby increasing air emissions.

If all facilities installed wet cooling towers, California could experience, by the
staff’s own estimates, a 13% increase in Particulate Matter emissions, a 15% increase in
S02, a 17% increase in carbon monoxide and an 18% increase in the ozone-precursor
NO2. Such increases in air emissions will be problematic for air districts already

struggling to meet air quality standards. The staff suggests that these increased emissions

21 SED at p. 58
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could be mitigated by the installation of emission controls but these opportunities are
limited since most air districts are already requiring facilities to meet BARCT and BACT
control levels. The staff concludes that it cannot accurately assess the air quality impacts
of the Policy because it is too difficult to estimate the method of compliance.

Also, the inclusion of Scenario 3 and Table 25 is an unreasonable basis for
decision-making. Dry cooling, assumed to be installed in this scenario, is not the BTA
criteria proposed to be adopted. This scenario assumes that all of the fossil-fuel OTC
units are torn down and replaced with dry-cooled combined cycle units. What this has to
do with the Draft Policy is a mystery that is unexplained in the SED, but it is
unreasonable to use in any analysis of the reasonably foreseeable environmental impacts
of requiring wet cooling as BTA.

Because the SED fails to consider a reasonable range of site-specific factors in its
analysis of the Policy’s impacts and fails to consider the impacts of all reasonably
foreseeable methods of compliance, the potentially significant air quality impact of this
Policy is unknown. Given the air quality challenges the State currently faces, a Policy
that could result in significant increases in pollutants warrants a more detailed

assessment.

Sec 4.6: Greenhouse Gases

The staff correctly notes that the installation of cooling towers will result in a net
increase in carbon dioxide emissions. The retrofitting of cooling towers will cause a loss
of thermal efficiency, requiring the lost electric generating capability to be provided by
other facilities. This electric power will need to be provided by other fossil-fueled

- facilities, thereby increasing their total CO2 emissions.
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The SED estimates that if all facilities were to convert to wet cooling towers, the
net increase in carbon dioxide emissions could total 1,237,259 tons! This is equivalent to
adding over 300,000 additional cars to California’s highways.

The staff notes that these estimates vary depending on whether facilities install
wet or dry cooling towers, repower or replace the facility. But the only case that reduces
emissions is the unsupported one that assumes all non-nuclear units are destroyed and
replaced with dry-cooled combined cycles. The two plausible cases have increases
greater than 10%. The staff then makes the completely unsupported assertion that the net
increase in carbon dioxide is expected to be between zero and 5% of its worst case
scenario. '

The SED has not adequately addressed the potential environmental impacts of this

Policy relative to CO2 emissions or the Policy’s impact on the State’s efforts to meet

aggressive GHG reduction goals.

Sec 4.7: Noise
The SED failed to analyze the reasonably foreseeable effects of the policy on
noise resulting from construction of new facilities to meet the revised standards. The

SED also did not consider other effects of construction due to implementation of the

policy.

Sec 4.9: Water Quality

The staff concludes that water quality impacts as a result of the Policy will not be

significant on the basis of examining three (3) facilities and the irrelevant assertion that

122 SED at p. 102.
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these facilities already face other water quality challenges. Other facilities were not
assessed at all.

Again by virtue of the fact that the SED does not analyze a reasonable range of
site-specific factors, the SED makes broad, unsupported conclusions. Wet cooling towers
will concentrate nonvolatile constituents in the cooling water loop, jeopardizing the
ability of the facility to discharge blowdown water under its NPDES permit. This will
make the installation of wet cooling towers infeasible.

The staff indicates new dilution models will need to be developed to accurately
estimate compliance with effluent limitations, inserting yet another major uncertainty in
the feasibility of the staff BTA selection, wet cooling towers. If further wastewater

treatment is required, costs of compliance will escalate even further.

Sec 4.10: Utilities and Service Systems
The SED relies on the Jones and Stokes report alone. The SWRCB should

confirm that analyses performed by the Energy Agencies, and in particular the CAISO
support the conclusions in Section 4.10 of the SED. In some cases, the statements from
this section are consistent with available information, and elsewhere beg additional
analysis by the Energy Agencies, as shown below.

1. Modeling shows that the electric industry could compensate for mass OTC
retirement at “relatively modest costs to the ratepayer.” However, Tetra Tech
numbers from Table 2 show wholesale costs would need to go up 24%-30%
which any reasonable standard is a significant change. The lowest cost case from
the Jones and Stokes report is the case where the OTC plants do not retire.
Operating the OTC plants is millions to hundreds of millions of dollars cheaper
than repowering or converting to wet cooling.

2. Under all but.the most extreme scenarios, more than enough power plants are

expect to be operating to more than compensate for any or all OTD plant
retirements. This is simply inconsistent with the Energy Agencies’ Joint
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Proposal, provided in Appendix C to the SED, which makes clear that no facilities

can be retired without some additional transmission or generation infrastructure.

The Joint Proposal also lays out a comprehensive process and schedule for

additional study that Section 4.10 of the SED ignores.

3. The state seems well-poised to compensate for most OTC plant retirements in the
2012 and beyond time period by constructing transmission upgrades to tap into
the excess generating capacity projected to occur then. The CAISO has
estimated that the cost of transmission upgrades for the L.A. Basin alone may be
$4.45 billion or more,'* and SCE estimated that replacing once through cooled
capacity would likely take “decades” rather than seven to nine years as assumed
in the draft policy.'?*

At the public hearing, the CPUC representative, Robert Strauss recommended that
the SWRCB consider the cost impact of the Draft Policy, noting that replacing cooling
systems will be “very expensive” and that the cost and environmental impacts of
alternative power supplies may be high — meaning that the policy may impose billions of
dollars of costs on customers. These are not “modest” costs, and a much more complete
analysis of the cost impacts on electric customers — and whether the benefits of the policy

justify such enormous costs — must be completed to comply with the economic analysis

requirements of CEQA.

Sec 4.12: Cumulative and Long-Term Impacts

After merely stating the definition of cumulative impacts and describing the
purpose of assessing cumulative impacts, the SED concludes that the Policy “will not
result in cumulative impacts”. This conclusion is totally unsupported and does not

include whether any impacts were considered but rejected as not cumulative.

12 See “Impacts on Electric System Reliability from Restrictions on Once-Through Cooling in California”,
page 21, available at http://www.caiso.com/208b/208b8ac83 1b00.pdf

124 See comments by SCE Executive Vice President Pedro Pizarro at page 45 of the transcript for the CEC’s
July 28, 2009 workshop on once through cooling, available at:

hetp://www.energy.ca.gov/2009 _energypolicy/documents/2009-07-28 workshop/2009-07-
28_TRANSCRIPT.PDF
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In locations where power plant facilities are in close proximity to each other, there
are likely to be cumulative environmental impacts. These could include aesthetic, water
use and local grid reliability impacts. There is no basis for the SED to conclude that there
will be no cumulative impacts as a result of the Policy. While cumulative impacts will be
considered in later site-specific environmental analysis, the SED must not defer all

analysis of the Policy’s cumulative impacts to future project-level reviews.

5.0 Economic Analysis

The SED states that the cost of compliance is 0.45 ¢/kWh based on collective
generating capacity. 125 As explained before, that is a nonsensical calculation that
assumes 100% operation. The annual cost of compliance divided by 2006 annual
generation averages 1.13 ¢/kWh and ranges from 0.2 c/kWh at the combined cycle units
to almost 7 c/lkWh at one of the steam units.

One should then compare the correct compliance cost to the wholesale price, to
determine whether the cost are reasonably borne, because that is the price these units
receive. That price was 4.7 ¢/kWh in 2006, making compliance cost 24% of price on
average and a good deal more than that for the conventional steam boiler units.'*

Ultimately what really matters for the wholesale industry is not the wholesale
price, but revenues after fuel costs. These are the net revenues that are available to cover
operations and maintenance expense, capital additions, and a return of and on capital.

Using Tetra Tech’s own numbers for gross revenues, compliance costs, and fuel prices,

and using official fuel burns from EIA, a more relevant picture emerges.

125 SED at p. 110.

126 Wholesale price in 2006 was 4.7 ¢/kWh from 2006 Annual Report — Market Issues and Performance at
1. hittp://www.caiso.com/1bb7/1bb776216f9b0.pdf
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Comparison of Compliance Cost to Net Revenues'?’

Facility Net Annual Annual Cost of Cost as % of
Revenue Compliance Net Revenue
Nuclear Plants $4,303,028,414 $442,700,000 10%
Combined Cycle Plants $236,414,062 $20,700,000 9%
Fossil Steam Plants $175,423,833 $146,300,000 83%

Thus, the cost of compliance amounts to 83% of revenues after fuel costs for
almost 9 out of 10 OTC units. The 17% net revenue remaining does not leave enough
money to cover operations and maintenance expense, much less leaving anything
available for continued investment or recovery of depreciation or profit. In short, when 9
out of 10 units cannot cover their operating expense based on the installation cost of a
mitigating technology, that technology cannot be considered available under the CWA.

Finally, the statement that a facility owner should look to eliminate OTC through
repowering needs comment. Repowering means tearing down the old steam boiler
facility and replacing it with a new facility. That is not a technology available to
minimize adverse environmental impact from an existing facility, it is an economic
decision to build a new facility. Taking a law that governs cooling water intakes for
existing facilities and forcing the owners to comply by tearing down that facility and
building a new one can only be described as Orwellian. It certainly will not attract
investment to California, nor has been shown, will it improve the aquatic environment or

lower air emissions. It will increase costs and threaten reliability.

Section VII: Biologist Report
In.order to prepare a full assessment of the Draft Policy’s impact to its Mandalay

and Ormond facilities, both in terms of cost and benefits, RRI commissioned an expert

127 See Section X. Appendix/Supporting Documents, Item D.1.
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reyiew (by Mr. Thomas McCormick of Proteus, Inc) of the biological data obtained under
the EPA Phase II monitoring requirements in 2006-2007, along with current plant
operations and the existing environmental conditions of both facilities’ intake source
waters (Proteus Study).

Previous and current studies for both Ormond and Mandalay show that while a .
variety of species are impinged and entrained at the two facilities, the largest quantity are
limited to a very few marine species. At Mandalay, Drums and Croakers comprise
74.6% of all species impacted. At Ormond, three groups of fishes, Specked Sanddab
(41%), Queenfish (29%), and Drums and Croakers (17%) comprise 87% of all species
impacted. These data reveal that these two generating facilities have very little impact on
the sport and commercial fisheries of the California coast. Furthermore, the Proteus
Study found that no endangered species were impacted at either facility.

Mr. McCormick prepared a distribution of the species impinged and entrained at
each facility that formed the basis for monetizing their value in RRI’s cost/benefit
analysis prepared by NERA and included in Section VIII of these comments. Based on
the IM/E studies which determined the actual flow annual eggs entrained for 2006-6007,
Mr. McCormick estimated the adult fish needed to replace the entrained eggs at Ormond
and Mandalay.'”® RRI used the “adults needed to replace” estimates to form the basis of
its determination that the $200 millior; dollar cost for installing cooling towers at both
facilities results in an effective cost of $3,000 per saved fish.

In addition to providing input into the cost/benefit analysis, the Proteus Study also
assessed the impact of these blants on the ecological health of their intake source waters.

Based on Mr. McCormick’s expertise and knowledge of the California Bight, he

128 Tables 5.2- 5.6 of the Proteus Study
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concluded that neither facility has a significant adverse environmental impact to the fish
populations therein. Mr. McCormick concluded that the El Nino-like water circulation
pattern in the northern Pacific that causes sea water temperature shifts has a significant
impact on the species that live in the California Bight. Another source of stress on the
health of the aquatic environment is municipal waste and other industrial discharge.
These and other items are discussed in more detail in Mr. McCormick’s report, which is

included in its entirety below.
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Executive summary

The California State Water Board is developing a Policy on the Use of Coastal and
Estuarine Waters for Power Plant Cooling. The policy addresses the issue of what
impact, if any, the use of fresh and seawater for once-through cooling of power
plants has on aquatic organisms through impingement, or entrainment.

To address U.S. Environmental Protection Agency (USEPA) Phase Il regulations
under §316(b) of the Clean Water Act (CWA) for cooling water intake structures
(CWIS) that apply to existing facilities, Impingement Mortality and/or Entrainment
Characterization Studies (IMECS) were conducted at Mandalay and Ormond Beach
Generating Stations quantifying both impingement and entrainment in 2006 - 2007.
Data from the IMECS is presented here to characterize temporal variations in
abundance and variety of entrained eggs and larvae of fishes and invertebrates.

Data from the IMECS studies was used with published information on the life
biology of the fish and invertebrates entrained to quantify possible impacts upon
waters off southern California as per 316(b) guidelines. Life biology information on
37 of the most common species entrained was gathered to determine reproductive
effort for a number of species where natural survival could be determined.
Comparisons with adult fecundity suggest that the number of eggs and larvae
entrained annually at the power plants represent the life-time reproduction of a
small number of female fishes. The IMECS studies reveal that most of the fish and
invertebrates entrainment come from only a few species and taxa (related groups).

Entrainment impacts on local fish and invertebrate populations must be placed
within the context of oceanographic and climate conditions that influence waters of
the southern California Bight and the fish populations therein. Periodic fluctuations
in seawater temperatures result from shifts in water circulation in the northern
Pacific. This Pacific Decadal Oscillation (PDO) is an El Nifio like pattern that may
persist for decades resulting in periods of warmer or cooler sea temperatures.
These shifts in temperature affect the entire southern California Bight and have
widespread impacts on the numbers and types of fish, invertebrate, and plants that
live there. The size of many fish populations off southern California have undergone
dramatic reductions over the past two decades as a result in a regional climate shift.
Brooks et. Al. (2002) looked at non-exploited species of fish that represented

- different trophic levels, reproductive strategies, geographic ranges and connections
to benthic or pelagic food webs. The study found regional declines throughout the
bight point to a regional decline in productivity associated with a shift to an
alternate climate regime. Ichthyoplnkton surveys y the California (CalcOFI) in 2005
found that larval fish were only half as abundant as they were in 2005.

It is not clear that once-through cooling by coastal generating stations creates an
Adverse Environmental Impact (AEI) on the biological value of the southern
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California Bight. The USEPA standard for the potential for damage from intake
structures requires determining the potential damage to: principal spawning or
breeding grounds, migratory pathways, nursery or feeding areas, or other functions
critical during the life history. Neither Mandalay nor Ormond Beach intake
structures demonstrably decrease the environmental value of adjacent waters as
specified under the USEPA standard. The USEPA has directed that assessment of
AEI should be based not on individual organisms, but on an evaluation of population
level effects. Concerns should focus on “effects that may interfere with maintenance
or establishment of optimum yields to sport or commercial fisheries, decrease
populations of endangered organisms, and seriously disrupt sensitive ecosystems”.
Although the USEPA has stated that adverse aquatic environmental impacts occur
whenever there will be entrainment or impingement damage as a result of the
operation of a specific cooling water intake structure. The critical question is the
magnitude of any adverse impact (Tenera, 2008). The exact point at which adverse
aquatic impact occurs at any given plant site or water body segment is highly
speculative and can only be estimated on a case-by-case basis.”

Long-term monitoring of ichthyoplankton adjacent to other coastal power plants in
California has not demonstrated that entrainment has a detectable negative impact
on adjacent fish or invertebrate populations. (EPRI 2008). This has been the case
for facilities that draw cooling water from enclosed bays and lagoons and for those
located on the open coast. Like Mandalay and Ormond Beach other IMECS studies at
coastal generating stations in southern California (Tenera 2007, 2008) indicated
that 95% of entrainment losses were of commonly occurring forage species not
utilized by commercial or sport fisheries. Populations of these species adjacent to
power plants were determined to be similar to those found in distant habitats not
influenced by the facilities. Life history and behavior of the most commonly
entrained species likely reduces impacts from once through cooling on local
populations. Other factors may have a greater influence on the abundance of these
populations and there are numerous examples of how temperature, larval density,
and habitat availability work to limit fish abundance. Changes in fish species and
abundance reflect shifts in ocean circulation patterns and temperatures. These
variables must be considered when examining fish populations within the SCB to
avoid confusing natural changes with anthropogenic effects. Analysis by
researchers at USEPA (Newbold and Iovanna 2007) suggests that if density
constrains one or more stages of the life cycle, the loss of larvae to entrainment will
have small effects at the population level.

Not all of the fishes and shellfishes in the source water are subject to entrainment or
impingement, as was observed at Mandalay and Ormond Beach, the majority of
entrainment and impingement is made up of only a few species. Differences in the
vulnerability to entrainment and impingement occur due to different life histories of
the species, as well as differences in habitat preferences and behavior. The potential
magnitude of the losses due to entrainment and impingement depend on many
factors. Examining distribution, habitats, and fecundity can help determine which
species are at greatest risk. Larvae of species that are transported from far offshore
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into shallow coastal waters are not likely to contribute to an adult population.

Entrainment at Mandalay should be considered in light of the significant reduction
in ichthyoplankton that takes place prior to cooling waters entering the facility.
Densities of eggs and larvae drop steeply between the mouth of the Channel Islands
Harbor (source water) and the entrance to the Edison Canal and again prior to
entering the Cooling Water Intake Structure (CWIS). This reduction averaged 93%
from June through November 2006. This reduction is probably attributable to filter
feeding mollusks and arthropods that inhabit the Channel Islands Harbor and
Edison Canal. Entrainment numbers may be low enough to meet 316(b)
regulations, depending upon the definition of source waters for Mandalay.

. Benefits resulting from the operation of the generating station should be considered
when assessing local environmental impacts. The Mandalay generating station
provides water circulation for an artificial canal and harbor complex, providing
benefits for the overall health and productivity of these waters. Should this station
change to closed-cycle cooling, the flow of waters within the Edison Canal and
Channel Islands Harbor would diminish greatly. Low water exchange rates would
result in lower oxygen levels and a decrease in both biomass and number of fishes
and invertebrates, and birdlife. Without circulation of the seawater, levels of copper
and other toxic compounds emanating from agricultural runoff and antifouling paint
from hundreds of boats within the harbor would reach detrimental levels as they
have in other marinas in California.

Ongoing monitoring of impingement at RRI Energy’s Mandalay and Ormond Beach
Generating Stations has documented low levels of impingement at these facilities. No
threatened or endangered species were impinged or entrained at Mandalay or
Ormond Beach Generating Stations.

Approximately 20 million people reside in Southern California, placing large
demands upon the waters of the Southern California Bight (SCB). The bight receives
municipal waste, street and river runoff, atmospheric fallout, harbor discharges,
thermal discharges, and marine transportation. Municipal waste outfalls and non-
point source runoff are the largest sources of pollution. Over a decade of monitoring
coastal ecology, shoreline microbiology, water quality and benthic communities by
the Southern California Coastal Water Research Project (SCCWRP) has shown that
89% of southern California sediments support healthy benthic communities, and
another 9% were only marginally less healthy. Habitats around the Channel Islands
were almost completely normal. Demersal (living on or near the bottom) fishes and
invertebrates such as flatfishes and shrimp are an important part of the marine
ecosystem, as well as targets for commercial and recreational fisheries. Surveys of
the SCB in 2003 indicated that the great majority of demersal fish and invertebrate
populations and assemblages were healthy. Biointegrity indices identified 96% of
the shelf as “reference” (i.e., in normal condition) for fish, 84% for invertebrates,
and 92% for fish and invertebrates combined. These numbers represent an
improvement in fish health since the prior surveys in 1994.
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1. Background
1.1Clean Water Act, Section 316(b)

Section 316(b) of the Clean Water Act (CWA) grants the Environmental
Protection Agency (EPA) authority to regulate facilities with cooling water
intake structures (CWIS) to assure that they reflect the best technology
available (BTA) in order to minimize adverse environmental impacts.
These impacts may arise from the impingement (IM) of aquatic organisms
(i.e., fish, shellfish, and other forms of aquatic life) on intake structures and
the entrainment (E) of eggs and larvae through cooling water systems.
Since 1977, determination of BTA for cooling water intake structures has
been directed by EPA draft guidance. In California, the state the California
State Water Resources Control Board, implements Section 316(b) through
National Pollution Discharge Elimination System (NPDES) permits issued by
Regional Water Boards.

On July 9, 2004, the U.S. Environmental Protection Agency published the
second phase of new regulations under §316(b) of the Clean Water Act
(CWA) for cooling water intake structures (CWIS) that apply to existing
facilities (Phase II facilities).

The Phase II Final Rule went into effect in September 2004, and applies to
existing generating stations with CWIS that withdraw at least 50 million
gallons per day (mgd) from rivers, streams, lakes, reservoirs, oceans,
estuaries, or other waters of the United States. The regulations required all
large existing power plants to reduce impingement mortality by 80-95%
and to reduce the number of smaller aquatic organisms drawn through the
cooling system by 60-90% when compared against a “calculation baseline”.
The water body type on which the facility is located, the capacity utilization
rate, and the magnitude of the design intake flow relative to the waterbody
flow determine whether a facility will be required to meet the performance
standards for only impingement or both impingement and entrainment
(IM&E). The final rule allowed these performance standards to be met
through using the existing intake design, additional intake technologies,
operational modifications, and restoration measures.

Litigation brought against EPA’s Phase II Rule (Riverkeeper, Inc. v. EPA, No
04-6692) resulted in the Second U.S. Circuit Court of Appeals remanding
many of the provisions of 316(b) (2 Cir. Jan. 25, 2007). As a result, the
EPA suspended the Cooling Water Intake Structure Regulations for existing
large power plants (Federal Register: July 9, 2007, V. 72, No. 130, pg. 37107-
37109) pending further rulemaking.

The California State Water Board has issued a notice of public hearing on

September 16, 2009 to receive comments on its proposed Policy on the Use of
Coastal and Estuarine Waters for Power Plant Cooling. The State Water Board
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states that with the suspension of the 316(b) Phase II Rule by the Federal
government there currently are no federal or state standards for implementing
section 316(b) for existing power plants. Permit writers must use their best
professional judgment when re-issuing NPDES permits. Due to the resources
required to evaluate the complex technical and biological issues related to intake
structures, this approach puts a significant permitting burden on the Regional
Water Boards and provides the potential for inconsistency in regulation of power
plants that contribute to the statewide power grid. The State Water Board’s
position is that a new California policy would provide clear standards and
consistency in implementation of section 316(b) in the State’s NPDES permit
program, and ultimately make better use of both stakeholder and Water Board
resources.

1.2 Entrainment
The use of fresh and seawater for once-through cooling of power plants may
have an impact on aquatic organisms through impingement, that is capture on
some type of screening devise, or entrainment. Impinged animals are those
retained by screens (mesh size usually 1 — 2 cm) as water is drawn into the power
plant. Entrained animals pass through the screens and travel through the cooling
water system before being discharged back to the receiving water body. Once
drawn into the cooling system, entrained organisms are subjected to pressure
changes, turbulence, temperature changes as much as 10°C, and possibly
chlorination. Entrainment of or aquatic organisms into the CWIS removes
billions of aquatic organisms from marine and freshwaters of the U.S. each year.
Entrainment results in mortality for most of these early life stages, however, the
effect on local populations is difficult to quantify given that mortality of early life
stages (eggs and larvae) in wild populations is quite high and variable. Recent
Impingement Mortality and/or Entrainment Characterization Studies (IMECS) at
Reliant Energy’s Mandalay and Ormond Beach Generating Stations quantified
both impingement and entrainment. This report comments on entrainment and
its possible impacts upon waters off southern California in light of 316(b)
guidelines.

The one-year IMECS studies were conducted between February 2006 and
February 2007 as specified in the Proposal for Information Collection (PIC) to
meet requirements of the EPA 316(b) Phase II rule. Methods used were as
follows: :

* Impingement and entrainment sampling was conducted biweekly. Each
sampling event consisted of four six-hour sampling periods during which
separate samples were taken.

* Impinged fish and invertebrates were identified and enumerated as were
entrained fish and invertebrate eggs and larvae.

* A calculation baseline was developed based upon the average density
(#/m”) of organisms in the source water or entrainment flow.
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2. Description of the Mandalay and Ormond Beach Generating

Stations
2.1 Mandalay Generating Station
Mandalay Generating Station is located on the coast of Ventura County,
California, four miles west of the city of Oxnard. Cooling water is drawn
from the Pacific Ocean via the Channel Islands Harbor and Edison Canal, a
distance of 3.8 miles from the harbor mouth. The station consists of three
units with a combined generating capacity of 577 megawatts. The two
larger units use once through cooling while the smallest is a combustion
turbine with no cooling water requirements. The two units share a single
cooling water intake structure (CWIS).

2.1.1 Local Marine Environment
The Mandalay Generating Station draws seawater through the Edison
Canal, which arises at the head of the Channel Islands Harbor. Both
structures are man-made. The mouth of the Channel Islands Harbor
opens into the Southern California Bight. The Bight is a transition zone
for waters from two major zoogeographic provinces: Oregonian to the
north and the San Diegan to the south. Cold waters carried southward
by the California Current mix with warmer waters from the south
resulting in highly productive waters within the Bight. The boundary
between the two provinces changes depending upon the strength of the
California Current, which, in turn, is influenced by the Pacific Decadal
Oscillation (PDO). Boundary changes have a direct impact on fish
populations. A description of the cooling water intake structure (CWIS)
for the Mandalay Generating Station can be found in the Impingement
Mortality and Entrainment Characterization Study performed by ENSR/
AECOM.

2.2 Ormond Beach Generating Station

The Ormond Beach Generating Station is located on the southern edge of the
City of Oxnard on Ormond Beach. The site is three miles west of Mugu
Lagoon and two and a half miles from the entrance of Port Hueneme. Two
750 megawatt generating units have separate, but cojoined cooling water
intake structures. Cooling seawater is drawn into the station via a 14 foot
diameter pipe that terminates in a vertical intake 1,950 feet offshore in 35
feet of water. A sand-silt bottom surrounds the intake structure.

2.21  Local Marine Environment

Like Mandalay, Ormond Beach is situated within the southern California
Bight and the biota contained within entrained waters changes daily,
seasonally and on multi-decade time scales. The Ormond Beach CWIS
draws water directly from ocean and the species mix is distinctly
different than that of Mandalay. A full description of the (CWIS) for the
Ormond Beach Generating Station can be found in the Impingement
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Mortality and Entrainment Characterization Study performed by ENSR/
AECOM.

3 Entrainment Characterization Studies
3.1 Background

A Impingement Mortality and Entrainment Characterization Study (IMECS)
was carried out in 2006 and 2007 for the Mandalay and Ormond Beach
Generating Stations (MGS and OBGS) as part of the Comprehensive
Demonstration Study (CDS) required by the Phase II Rule under 316(b) of
the Clean Water Act (USEPA 1977, 2004). Data was gathered to provide an
estimate of the current impingement and entrainment rates at the stations’.
This information was intended to help evaluate the potential impacts of the
circulating seawater intake system on fish and shellfish and calculate
baseline levels of entrainment used to measure compliance with
performance standards. The studies provided information on local species
composition and the abundance of entrainable target species in cooling
water sources.

3.2 Results of IMECS Studies at Mandalay and Ormond Beach: Fish
assemblage overview.
3.2.1 Types of egg and larvae entrained
Results from the 2006 - 2007 surveys of for entrainment of eggs and
larvae of fish and shellfish at Mandalay and Ormond Beach revealed that
the vast majority off eggs and larvae entrained were from a relatively
few groups of fishes. Only seven species, and taxa (related groups of
fishes or invertebrates) made up 90% to 98% of the eggs and larvae
entrained. Annualized entrainment for eggs and larvae are provided in
Table 3.1. “Drums and Croakers” were the most abundant eggs in the
entrainment samples. Flatfishes, that is, flounders and Speckled
Sanddabs made up the next largest group. At Ormond Beach Speckled
Sandabs were most abundant followed by Queenfish, Drums and
Croakers and Northern Anchovy.
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Table 3.1. Summary of annualized egg and larvae entrainment for
actual flow at Mandalay and Ormond Beach generating stations based
on samples taken from February 2006 to 2007. Data from IMECS study.

Mandalay

Eggs

Drums & Croakers

Flounders

Speckled Sanddab

Kelpbass

Unidentified eggs

Righteye flounder

California Halibut
% of Eggs

Larvae
Shrimp
Arrow goby
Cheekspot goby
Bay Blenny
Yellowfin goby
Topsmelt
Blackeye goby

% of larvae

74.6%
9.6%
4.4%
3.4%
3.1%
1.8%
1.2%

98%

31%
21.7%
18.1%
10.3%
7.0%
4.3%
1.8%
94.2%

Ormond Beach
Eggs

Speckled Sanddab
Queenfish

Drums & Croakers
White Croaker
Northern Anchovy

% of Eggs

Larvae
Shrimp
Northern Anchovy
Crab Megalopa
White Croaker

% of larvae

43.3%
24.6%
16.4%
3.7%
3.0%

90%

93.6%
1.7%
1.3%
0.7%

98%

Alisting of all species entrained at Mandalay during the IMECS study is
shown below in Table 3.2. The table illustrates how a few species

account for most the entrainment.
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Table 3.2

Summary of Annual Entrainment for Actual Flow and Design Flow at the Mandalay
Generating Station Cooling Water Intake Structure. Data from 2006 -2007 IMECS
study.

Actual Flow Design Flow

Annual % Annual %
Species Entrainment Composition Entrainment Composition
Eqqgs
Drums and croakers 3,877,557 74.6% 10,538,391 78.3%
Flounder 497,521 9.6 1,045,307 7.8
Speckled sanddab 230,434 4.4 694,066 5.2
Kelp Bass 177,702 3.4 337,834 2.5
unidentified eggs 161,168 3.1 287,545 2.1
Righteye flounder 91,545 1.8 148,639 1.1
California halibut 60,044 1.2 114,151 0.8
Topsmelt 48,178 0.9 114,543 0.9
Spotted turbot 23,562 05 46,478 0.3
Petrale sole 19,484 04 43,640 0.3
Queenfish 9,677 0.2 ‘ 85,333 0.6
Total Eggs 5,196,871 13,455,585
Larvae
shrimp larvae 15,233,864 31.0% 72,242,282 33.6%
Arrow goby 10,673,613 21.7 28,464,010 13.2
Cheekspot goby 8,890,197 18.1 38,609,088 18.0
Bay blenny 5,058,643 10.3 11,932,106 5.6
Yellowfin goby 3,436,603 7.0 44,848,715 20.9
Topsmelt 2,099,575 4.3 5,980,345 2.8
Blackeye goby 888,195 1.8 1,765,790 0.8
California clingfish 619,326 1.3 1,879,150 0.9
Caridean Shrimp 509,367 1.0 869,498 04
Longjaw mudsucker 399,967 0.8 1,764,103 0.8
Kelpfish 347,794 0.7 874,122 0.4
Jacksmelt 321,224 0.7 1,321,120 0.6
Shadow goby 315,146 0.6 3,074,311 1.4
Coralline sculpin 50,967 0.1 131,706 0.1
Northern Anchovy 44,974 0.1 . 95,021 <0.1
larvae 44,653 0.1 92,102 <0.1
California grunion 38,811 0.1 131,706 <0.1
Bay pipefish 38,017 0.1 127,740 <0.1
Righteye flounder 33,936 0.1 48,303 <0.1
Northern lampfish 2 3,400 <0.1 40,629 <0.1
Bay goby 19,775 <0.1 101,783 <0.1
Pacific herring 13,458 <0.1 81,543 <0.1
Blind goby 11,235 <0.1 39,876 <0.1
Pacific staghorn sculpin 10,520 <0.1 66,845 <0.1
Blennies 9,983 ’ <0.1 48,378 <0.1
Painted greenling 9,169 <0.1 67,620 <0.1
Giant kelpfish 8,136 <0.1 66,554 <0.1
Island keplfish 7,570 <0.1 20,408 <0.1
Pacific sanddab 3,836 <0.1 33,825 <0.1
Snailfishes and lumpsuckers 2,099 <0.1 17,172 <0.1
Spotted turbot 1,494 <0.1 18,056 <0.1
crab larvae 396 <0.1 16,428 <0.1
Total Larvae 49,165,944 214,891,545
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Table 3.2 continued.

Species

Actual Flow
Annual
Entrainment

%

Composition

Design Flow
Annual
Entrainment

Juveniles

Longjaw mudsucker

Arrow goby
Total Juveniles
Total

16,169
16,375
31,544
54,394,358

51.3%
48.7%

42,275
108,405
150,679

228,497,808

%
Composition

28.1%
71.9

Details of entrained species at the Ormond Beach Generating Station, showing how
only several species account for most entrainment are shown in Table 3.3.

Table 3.3. Summary of Annual Entrainment for Actual Flow and Design Flow at the
Ormond Beach Generating Station Cooling. Data from 2006 -2007 IMECS study.

Species

Eggs

Speckled sanddab
Queenfish

Drums and croakers

White croaker
Northern Anchovy

Paralichthidae/Pleuronectidae
California tonguefish

Soles and turbots
Righteye flounder
unidentified eggs
Spotted turbot
English sole

kelp bass

Pacific hake

Chub mackerel
Hornyhead turbot
20-25 no ol
Smalleye squaretail
Round herring
Pacific herring
Labrid

Cusk eel

Senorita
Mackerels

C-0 sole

Bigmouth Flounder
Popeye blacksmelt
Total Eggs

shrimp larvae
Northern Anchovy

Actual Flow
Annual

Entrainment

263,458,961
181,872,663
110,315,049
6,712,062
19,584,283
11,676,896
16,850,159
7,277,890
4,938,972
2,568,009
2,544,985
4,363,923
2,033,260
1,861,560
1,432,650
784,058
693,661
294,670
274,113
34,908
10,658
81,071
24,975

460

19,094
10,568
5,037
638,724,587
74,555,005
3,424,889

Percent

41.2%
28.5%
17.3%
1.1%
3.1%
1.8%
2.5%
1.1%
0.8%
0.4%
0.4%
0.7%
0.3%
0.3%
0.2%
0.1%
0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%

90.5%
4.2%

Design Flow

Annual

Entrainment

1,275,207,335
829,754,955
596,799,633
117,692,644
98,964,976
85,685,694
54,668,934
35,777,558
31,615,067
30,367,032
19,954,707
18,786,253
10,722,685
8,767,147
8,593,869
4,913,485
3,480,575
1,508,265
1,403,042
562,480
264,848
274,766
127,835
119,700
97,733
54,095
41,746
3,236,007,059
702,861,560
14,153,517

Percent

39.4%
25.6%
18.4%
3.6%
3.1%
2.6%
1.7%
1.1%
1.0%
0.9%
0.6%
0.6%
0.3%
0.3%
0.3%
0.2%
0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%

93.0%
1.9%
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crab megalopa
White croaker
Northern lampfish
Bay blenny
California smoothtongue
Diamond turbot
Queenfish

Speckled sanddab
California halibut
Spotfin Croaker
English sole

Arrow goby

Pacific hake
Cheekspot goby
Rockfish

Pacific staghorn sculpin
Chub mackerel
California clingfish
unidentified larvae
Coralline sculpin
Yellowfin goby
Jacksmelt

Senorita

Kelpfish

Bay pipefish
Shadow goby

Goby

Bay goby

Painted greenling
Popeye blacksmelt
Lancelet

Longjaw mudsucker
Blind goby

Spotted turbot
Fantail sole
Smalleye squaretail
Blackeye goby
Cleaner Shrimp/Hippolytidae
Island Kelpfish
Pygmy poacher
Scalyhead sculpin
Giant kelpfish
Pacific sand lance
kelp bass

Corbina

Pacific Barracuda
Engraulidae
California tonguefish
Sargo

Pacific sardine
Snailfishes and lumpsuckers
Yellowfin croaker
Total Larvae

Crab juveniles

1,447,258
325,972
422,520
368,723

29,251
38,981
313,393
140,887
220,669
113,370
86,721
59,675
59,260
26,474
64,658
8,372
37,742
65,482
69,739
63,454
9,422
7,804
54,363
11,589
74,786
38,918
41,357
7,963
514
622
492

728
8,438
2,314
17,051
8,905
34,444
8,332
13,004
6,998
217
2,354
4,998
9,518
7,489
12,846
2,239
8,526
8,379
8,325
8,325
6,428
82,370,079
191,550

1.8%
0.4%
0.5%
0.4%
<0.1%
<0.1%
0.4%
0.2%
0.3%
0.1%
0.1%
0.1%
0.1%
<0.1%
0.1%
<0.1%
<0.1%
0.1%
0.1%
0.1%
<0.1%
0.0%
0.1%
<0.1%
0.1%
<0.1%
0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%

60.8%

11,809,905
4,837,491
2,426,758
1,717,334
1,514,057
1,368,826
1,153,662
1,117,762
1,024,039

819,562
808,636
883,170
744,362
742,468
661,695
731,491
739,430
542,698
559,657
490,391
454,196
341,377
278,257
321,840
251,985
249,710
205,064
173,837
199,547
161,946
167,099
172,857
95,028
87,382
87,277
100,949
66,157
44,844
44,307
64,440
56,417
36,364
46,034
48,717
25,816
44,608
34,503
43,638
42,886
42,612
42,612
22,159

755,763,021

1,234,605

1.6%
0.6%
0.3%
0.2%
0.2%
0.2%
0.2%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%

59.5%
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Crangonidae 20,151 6.4% 311,335 15.0%

Market squid 103,114 32.8% 527,788 25.5%
Total Juveniles 314,815 2,073,727
Total 721,409,481 3,993,843,807

A more detailed look at the species entrained at both stations is
provided in Table 3.4. Within the family Sciaenidae, shown as Drums
and Croakers in Table 1., there are seven species found in the southern
California Bight. Collectively these fish accounted for 74.6% of fish eggs
entrained at Mandalay and 44% of fish eggs at Ormond Beach. Shrimp
account for the largest percentage of entrained larvae with 31% at
Mandalay and 94% at Ormond Beach. At Mandalay four different
species of gobi comprised the next most abundant group, accounting for
48.6% of entrained larvae. Larvae of the family gobiidae share common
traits, making differentiation difficult. This particularly true for early
larvae of the arrow goby (Clevlandia ios), cheekspot goby, (Ilypnus
gilberti) and shadow goby (Quientula y-cauda). For identification
purposes larvae of these species are often combined into the Cleviandia,
Ilypnus, Quientula, or ‘CIQ goby complex”.

Table 3.4. Listing of fish species that occur in southern California from
which eggs or larvae may be entrained at Mandalay and Ormond Beach.
This table shows all of the species found in southern California that may
come under one of the descriptions of entrained eggs or larvae. For
example, there are 23 local species that may be identified as
“Flatfishes”. Only eight species of fish, highlighted in bold, were fond in
significant numbers in the IMECS studies.

Drums and Croakers

Queenfish Seriphus politus

White Seabass Atractoscion nobilis
Shortfin Corvina Cynoscion parviminnis
Yellowfin Croaker Umbrina roncador
California Corbina Menticirrhus undulatus
White Croaker Genyonemus lineatus
Spotfin Croaker Roncador stearnsii
Black Croaker Cheilotrema saturum
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Flatfishes
California tounguefish
California halibut
Pacific halibut
Rock sole

Fantale sole
Bigmouth sole
Curlfin turbot
Hornyhead turbot
Spotted turbot

C-0 Turbot

Sand sole

Diamond turbot
English sole

Butter sole

Starry flounder
Longfin sanddab
Pacific sanddab
Speckled sanddab
Rex Sole

Deepsea sole
Arrowtooth flounder
Dover sole

Petrale sole
Kelpbass

Northern anchovy

Gobies - Family Gobiidae

Yellowfin goby
Cheekspot goby
Arrow goby

Syumphurus atricauda
Paralichthys californicus
Hippoglossus stenolepis
Lepidopsetta bilineata
Xystreurys liolepis
Hippoglossina stomata
Pleuronichthys decurrens
Pleuronichthys verticalis
Pleuronichthys ritteri
Pleuronichthys coenosus
Psettichthys menanostictus
Hypsopetta guttulata
Parophrus vetulus
Isopsetta isolepis
Platichthys stellatus
Citharichthys xanthostigma
Citharichthys sordidus
Citharichthys stigmaeus

" Glyptocephalus zachirus

Embassichthys bathybius
Atheresthes stomais
Microstomus pacificus
Eopsetta jordani
Paralabrax clathratus
Engraulis mordax

Acanthogobius flavimanus From Japan
Ilypnus gilberti
Clevelandia ios

Combtooth Blennies - Family Blenniidae

Bay Blenny

Hypsoblennius gentilis

Shrimp were the most abundant type of larvae in entrainment samples
for both Mandalay (31%) and Ormond Beach (94%). Shrimp species
found in southern California Bight are shown in Table 3.5.
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Table 3.5. Listing of shrimp species that occur in southern California
from which eggs or larvae may be entrained at Mandalay and Ormond
Beach. This table shows all of the species that may be entrained as eggs.

Bay Shrimp

California Bay shrimp Crangon franciscorum

Blacktail bay shrimp Crangon nigricauda

Blackspotted bay shrimp Crangon nigromaculata

Oriental shrimp Palaemon macrodactylusl

Prawns

Golden prawn Penaeus californiensis

Ridgeback prawn Sicyonia ingentis

Spot prawn , Pandalus platyceros

Coonstriped Shrimp Pandalus danae

Pink Shrimp, ocean shrimp Pandalus jordani

Red Rock Shrimp Lysmata californica

Blue Mud Shrimp Upogebia pugettensis

Ghost Shrimp Callianassa californiensis
Callianassa affinis
Callianassa gigas

3.2.2 Densities of eggs and larvae in entrainment waters.

Densities of eggs and larvae from fish and shellfish in intake waters
(number per cubic meter of water, or #/m3) vary both temporarily and
spatially. The annual average densities (#/m3) of entrained eggs, fish
larvae and juveniles, shellfish larvae and juveniles differed between
Mandalay and Ormond Beach during the 2006 - 2007 sampling period.
At Mandalay, fish and shellfish larvae were the predominant groups,
while at Ormond Beach fish eggs were dominant. See Table 3.6.
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Table 3.6. Annual average number of entrained fish eggs and larvae,
and shellfish eggs and larvae entrained at Mandalay and Ormond Beach
generating stations during the 2006 - 2007 sampling period.

Mandalay Ormond Beach
#/m3 % #/m3 %
Eggs 0.33 5.4 3.4 79.0
Larvae (fish) 0.40 64.0 0.045 1.04
Juveniles (fish) 0.00042 0.07
Larvae (shell) 0.19 31.0 0.84 19.0
Juveniles (shell) 0 0 0.00021 0.05

3.2.3 Seasonality in eggs and larvae occurrence in entrainment
waters.

Reproduction for most animals is usually tied to seasonal changes. In
the marine environment, timing of reproduction and the duration of the
egg and planktonic stages will affect the number of eggs and larvae in
the water column at any particular time. Figure 3.1 summarizes
temporal variation in fish egg composition and density at Ormond
Beach. While average egg densities are approximately 3.5/m3
throughout the year, they are higher in the spring and early summer and
lowest in the fall and winter. Species composition varies seasonally.

Figure 3.1. Ormond Beach Species Composition and Density of Eggs
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Seasonal occurrence of larvae from each species is more extreme that the
number of eggs. Figure 3.2. shows that at Ormond Beach, shrimp larvae
predominate and are most abundant in winter and spring.

Figure 3.2. Ormond Beach Species Composition of Larvae
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Reduction of ichthyoplankton densities at Mandalay.

The harbor environment from which Mandalay draws water containing
biota that different from those found in coastal waters used as a source
of cooling water for Ormond Beach. Assessments of ichthyoplankton
densities at the mouth of the Channel Islands Harbor, the entrance to
the Edison Canal from the harbor, and within the Edison Canal upstream
of the Mandalay CWIS revealed a dramatic decline in egg and larvae
density at each transition. Tables 3.7 and 3.8 show the extent of these
declines.

Table 3.7. Densities of ichthyoplankton larvae (#/m?) observed during
IMECS sampling station between June and November 2006 for
Mandalay Generating Station. (Source IMECS study, ENSR).

Mandalay Edison Canal | Channel Islands
Harbor
June 2006 0.10 0.39 2.4
July 2006 0.12 0.5 0.39
August 2006 0.12 1.29 241
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September 2006 0.3 1.03 2.89
October 2006 0.17 1.27 0.98
November 2006 0.35 0.51 1.06

Table 3.8 Differences in ichthyoplankton densities at the mouth of the
Channel Islands Harbor, the entrance to the Edison Canal, and within the
Edison Canal upstream of the Mandalay CWIS

(CH - MG) / CH
June 2006 96%
July 2006 68%
August 2006 95%
September 2006 90%
October 2006 83%
November 2006 . 67%

MG = Within Edison Canal, upstream of Mandalay Generating Station
CH - Mouth of Channel Islands Harbor

These reductions in ichthyoplankton densities are largely represents the
loss of plankton to the large biomass of filter feeders that inhabit the
harbor and canal. These filter feeders include topsmelt, anchoveys,
sardines, clams, oysters, mussels and barnacles, and marine wormes.
These reductions may have a bearing on Mandalay’s 316(b) compliance
depending upon the definition of source water.

3.3 Species information
To determine the impact that loss through entrainment may have on
source populations of fish basic life-history information was gathered
on species most likely to be entrained at Mandalay and Ormond Beach..
Where possible, the following information is was obtained:

e Age at maturity

* Length at maturity

* Spawning time of year

* Number of spawns per year

* Fecundity - number of eggs per spawn
e Survival ratio of eggs to larvae

* Life span of fish
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Table 3.9, attached as an Excel spreadsheet, “Table of fish Biology:
Biology of Fish Entrained as Eggs or Larvae”, summarizes available life
biology information for 37 species of fish.

Table 3.9 -Biology of Entrained Fish, see Appendix

The life biology information provides in the table will serve as a basis
for understanding how loss of eggs and larvae through entrainment may
have an impact on local fish populations. Additional biological
information on some of the more common species is presented in
Appendices A - E and represents a compilation of data from the
literature and Tenera, Inc. For almost all species there is a lack of
information on survival rates during the transitions from eggs to larvae
to juvenile fish.

3.4 Calculations of mortality rates
Life history information on the most abundant entrained species at
Mandalay and Ormond Beach was used in conjunction with known or
estimated mortality rates to determine the loss of reproductive potential
from adult fish. For OBGS this information is presented in the following
Excel spreadsheet.

Ormond Beach
Table 3.10 OBGS Fish Growth and Survival.xls, see Appendix

Queenfish, “Drums and Croakers” and white croakers (all croakers of the family
Sciaenidae) made up the largest number of eggs entrained. The Survival tab of the
spreadsheet provides basic information on fish biology including size at hatch,
growth rate / day, larval duration, and average settlement size. This information
was gathered from the scientific literature. The table next summarizes the
entrainment of eggs at Ormond Beach.

A difficulty encountered when estimating the number of fish resulting from
entrained eggs and larvae is that the survival rate from hatch to metamorphosis
(settlement out of the plankton) is not known for the majority of species. A review
of the Instantaneous Natural Mortality (M) for a variety of marine fish species
(McGurk, 1985) shows that mortality for larvae fish falls within the range of 0.005 -
1.0 per day. The median mortality (M = 0.5 /day) was used here to estimate the
survival of eggs to metamorphosis. Calculations are shown in the “M Calculations”
tab of the spreadsheet.

Egg Entrainment
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The number of fish eggs that would survive the larval stage and metamorphose into
small juveniles is shown. With M = 0.5 / day, the 181,872,653 queenfish eggs
entrained for 2006 - 2007 would result in only 347 metamorphosed juvenile fish
3.8 mm in length. Subsequent Annual mortality of juvenile Queenfish has been
measured at M = 0.42 / year.

Larval Entrainment
The number of entrained larvae are so low that with an Instantaneous Natural
Mortality Rate of 0.5/ day, none (0) would survive to metamorphosis.

Natural mortality is highly variable from season to season and from one species to
the next. Sources of variation arise from the condition of spawning stocks,
differences in water temperature, and egg size. Coastal currents, eddies, and storms
can influence the distribution of eggs and larvae, sometimes concentrating them or
dispersing them. This patchiness has a significant impact upon larval survival since
it alters the ability of predators to find and consume eggs and larvae.

Mandalay

The type and numbers of eggs and larvae entrained at Mandalay differed somewhat
from those at Ormond Beach, reflecting differences in the source waters used for
cooling. The Mandalay Goby Growth Spreadsheet, Table 3.11, provides biological
information on “Drums and Croakers”, Gobies, and, shrimp. '

Table 3.11
File: Mandalay Goby, Fish, Shrimp.xls, see Appendix

Eggs
The most abundant eggs entrained were “Drums and Croakers” with 3,877,557 eggs
entrained.

Larvae

Three species of gobies made up the largest amount of larvae entrained. The
“Gobies” tab of the spreadsheet provides biological information about this group.
Instantaneous Mortality Rates for gobies are known. One quarter of the entrained
gobies are Yellowfin gobies, an introduced species. To put this in perspective, a
four-year study of the fishes of San Diego Bay, estimated that gobi densities
averaged 5 / mZ, or 10.6 million of these fish in the bay (Allen 1999).

Larvae - shrimp

Shrimp survival of 1% to settlement was used based on data on the Pink or Ocean
Shrimp, Pandalus jordani. Shrimp accounted for the 15,233,864 entrained larvae,
152,339 of which would survive to settlement. The “Shrimp” tab shows an
equivalent number of metamorphosed juvenile shrimp.

No threatened or endangered species were impinged or entrained at Mandalay or
Ormond Beach Generating Stations.
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4 Potential Entrainment Impact of Mandalay and Ormond Beach

Generating Stations

4.1 Assessment Approach and fish reproductive biology

The 2006 - 2007 IMECS studies were performed at Mandalay and Ormond Beach
Generating Stations to comply with the EPA Phase Il 316(b) regulations for existing
power plants. Phase Il rules were suspended by the EPA in 2007 as the result of a
court ruling. Prior to the publication of the Phase Il regulations in 2004, regulators
relied on EPA’s (1977) draft guidelines for evaluating adverse impacts of cooling
water intake structures to determine compliance with Section 316(b). Since the
new Phase Il regulations were based on performance standards for reducing
entrainment and impingement and did not explicitly rely on determining whether
existing levels represented an adverse environmental impact (AEI), EPA determined
that the “...performance standards reflect the best technology available for minimizing
adverse environmental impacts determined on a national categorical basis.” Although
AEI was not intended to be used in assessing compliance under the new regulations,
the potential for AEI was still considered in determining the types of plants and
water bodies where the new performance standards would apply (Tenera).

In its 1977 draft guidance document, EPA stated that “Adverse aquatic
environmental impacts occur whenever there will be entrainment or impingement
damage as a result of the operation of a specific cooling water intake structure. The
critical question is the magnitude of any adverse impact.” EPA further stated in the

~ document that “Regulatory agencies should clearly recognize that some level of intake
damage can be acceptable if that damage represents a minimization of environmental
impact.”

The 2006-2007 IMECS studies were performed to determine if the existing intakes
and operations results in AEL Entrainment and impingement losses were measured
by collecting samples in front of the cooling water system intake. This review
gathered basic biological information on the entrained species to help put measured
losses into context of the marine ecological setting at the facilities.

4.1.1 Cooling Water Intake Structure (CWIS) Impacts

Three types of effects are associated with intake structures and once-through
cooling at power plants: thermal effects from the discharge plume, impingement
effects, that is the capture of aquatic organisms on intake screens, and entrainment
effects. Thermal effects are regulated under Section 316(a) of the Clean Water Act
and the Water Quality Control Plan for Control of Temperature in the Coastal and
Interstate Waters and Enclosed Bays of California (California Thermal Plan).
Entrainment of fish and invertebrate eggs, larvae and early juvenile stages
organisms too small to be retained by the screens subjects these stages to abrupt
pressure and temperature changes and turbulence. It is assumed that all entrained
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organisms die as a result.

The Phase II 316(b) regulations required that IM&E studies include “Documentation
of current impingement mortality and entrainment of all life stages of fish, shellfish,
and any protected species identified previously and an estimate of impingement
mortality and entrainment to be used as the calculation baseline.” The Rule’s
entrainment performance standard focuses on addressing impacts to fish and
shellfish rather than lower tropic levels such as phyto- and zooplankton. EPA
recognized the low vulnerability of phyto- and zooplankton in its 1977 draft 316(b)
guidance (EPA 1977). There are several reasons why there is a low potential for
impacts to phyto- and zooplankton and why the EPA decided to focus on potential
effects on fish and shellfish (Tenera). The reasons include:

* The extremely short generation times of most holoplanktonic organisms; on
the order of a few hours to a few days for phytoplankton and a few days to a
few weeks for zooplankton

* Both phyto- and zooplankton have the capability to reproduce continually
depending on environmental conditions

* The most abundant phyto- and zooplankton species along the California
coast have populations that span the entire Pacific or in some cases all of the
world’s oceans. For example, Acartia tonsa, one of the common copepod
species found in the nearshore areas of California is distributed along the
Atlantic and Pacific coasts of North and South America and the Indian Ocean.
Relative to the large abundances of phyto- and zooplankton, larval fishes
make up a small fraction of the total numbers of organisms present in
seawater.

The EPA has focused on potential impacts on fishes and shellfishes because they are
more susceptible to entrainment effects for the following reasons:

* They have much shorter spawning seasons relative to phyto- and
zooplankton. In many species, spawning occurs only once during the year

* Unlike phyto- and zooplankton that may be distributed over large oceanic
areas, most fishes are restricted to the narrow shelf along the coast and in
some cases have specific habitat requirements that further restrict their
distribution

* Unlike many phyto- and zooplankton, there is a greater likelihood of
mortality due to entrainment in larval fishes, since many lower tropic level
organisms are not soft bodied as is the case for finfish and are better able to
tolerate passage through the cooling system (Tenera).

Due to the 2007 suspension of the 316(b) Phase Il rule, state and federal permit
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writers have been directed to implement Section 316(b) on a case-by-case basis
using “best professional judgment”. For most facilities, the permit applicant is
obligated to provide the California Regional Water Quality Control Board with the
“best information reasonably available” to assist it in fulfilling its decision making
responsibility. To make Section 316(b) decisions, permit writers have relied on
precedent from other cases and on USEPA’s (1977) draft “Guidance for Evaluating
the Adverse Impact of Cooling Water Intake Structures on the Aquatic Environment:
Section 316(b) P.L. 92-500.” As is clear from the statute, the permit writer must
consider two basic issues in making a finding that an intake technology employs the
BTA for minimizing AEI:

*  Whether or not an AEI is caused by the intake and, if so,

* What intake structure represents BTA to minimize that impact.

The usual approach for a 316(b) demonstration would be to consider the question
of BTA only if a determination has been made that a facility is causing an AEI
(Tenera).

4.1.2 Adverse Environmental Impact Standard

No specific language defines Adverse Environmental Impacts, and permit decisions
have been based on the United States Environmental Protection Agency’s (USEPA)
guidance documents. USEPA has directed that assessment of AEI should be based
not on individual organisms, but on an evaluation of population level effects.
Concerns should focus on “effects that may interfere with maintenance or
establishment of optimum yields to sport or commercial fisheries, decrease
populations of endangered organisms, and seriously disrupt sensitive ecosystems”.
Although the USEPA has stated that adverse aquatic environmental impacts occur
whenever there will be entrainment or impingement damage as a result of the
operation of a specific cooling water intake structure. The critical question is the
magnitude of any adverse impact (Tenera). The exact point at which adverse aquatic
impact occurs at any given plant site or water body segment is highly speculative
and can only be estimated on a case-by-case basis.”

USEPA guidelines to determine the extent of AEI include “relative biological value of
the source water body zone of influence for selected species and determining the
potential for damage by the intake structure” based on the following considerations of the
value of a given area to a particular species:

* Principal spawning ground

* Migratory pathways

* Nursery or feeding areas

*  Numbers of individuals present

* Other functions critical during the life history

Additional criteria suggested by Tenera include:
* Distribution (pelagic, near-shore, sub-tidal and intertidal)
* Range, density and dispersion of population
* Population center (source or sink)
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e Magnitude of effects

* Long-term abundance trends (e.g. fishery catch data)

¢ Long-term environmental trends (climatology and oceanography)
* Life history strategies (e.g. longevity and fecundity

The value of these criteria for impinged or entrained species will help with the
determination of the impact of their loss on the local environment.

Not all of the fishes and shellfishes in the source water are subject to entrainment or
impingement, as was observed at Mandalay and Ormond Beach, the majority of
entrainment and impingement is made up of only a few species. Differences in the
vulnerability to entrainment and impingement occur due to different life histories of
the species, as well as differences in habitat preferences and behavior. The potential
magnitude of the losses due to entrainment and impingement depend on many
factors. Examining distribution, habitats, and fecundity can help determine which
species are at greatest risk. Larvae of species that are transported from far offshore
into shallow coastal waters are not likely to contribute to an adult populations.

To better assess fish communities biologists have started to evaluate them on the
basis of their habitat associations (Allen and Pondella 206). Habitat types for fish
communities near Mandalay and Ormond Beach include:
* Bays, harbors, and estuaries
Sub-tidal and intertidal rocky reefs and kelp beds
Coastal pelagic
Continental shelf and slope
Deep pelagic including deep bank and rocky reef

The origin and habitat as well as fisheries for the most abundant fish species
entrained at Mandalay and Ormond Beach are shown in Table 4.1.

Table 4.1

Habitat associations for entrained taxa at Mandalay and Ormond Beach Generating Stations.
Primary habitat in bold, uppercase and secondary habitat in lower case. S - sport fishery, C
- commercial fishery.

Fishery Habitats
. Reefs

S-Sport bays, kelp coastal
Scientific Name Common Name C-Comm. Harbors beds pelagic shelf
Drums & Croakers
Genyonemus lineatus white croaker S,C X X X
Seriphus politus gueenfish S, C X X
Atractoscion nobilis white seabass S, C X X
Gobiidae unid. CIQ goby complex X
Citharichthys stigmaeus, speckled sanddab S X X
Paralichthys californicus Califoernia halibut S,C X X
Paralabrax spp. sand and kelp basses S X X
Hypsoblennius spp. combtooth blennies X X
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Engraulidae unid. anchovies C X X
Sardinops sagax Pacific sardine C X
Pandalus, Crangon Shrimp C X X
Cancer spp. cancer crabs S,C X X X

Species most commonly entrained at Mandalay and Ormond Beach originate in
rocky reefs, kelp beds, coastal pelagic and shelf environments. Many of these
species have larval stages that last for a month or more, providing sufficient time for
distribution over a wide area of the southern California Bight. The most abundant
eggs were from “Drums and Croakers” originating in shelf and coastal pelagic
habitats The most abundant larvae (shrimp) were from bay and shelf habitats.
These eggs may arise from as many as 15 shrimp species. Eggs and larvae of species
found in habitats far from the generating station may be regularly entrained. In the
cast of speckled sanddabs a larval duration of over 250 days can result in larvae that
are distributed over a wide area for long periods of time. Mortality during this
prolonged stage will be more significant than that associated with entrainment.

4.2 Fish populations in context - Oceanographic and fish population trends

In an environmental review of impingement and entrainment for Cabrillo Power,
Tenera, Inc. produced the following review of recent oceanographic and fish
population trends for southern California. Water temperatures and current
patterns have a significant effect on marine faunal composition. Understanding the
nature of the variability in these physical factors is essential for explaining long-
term population trends for many marine species. The Southern California Bight is
the transition zone between the cool temperate Oregonian fauna, from the north
and the warm temperate San Diegan fauna from the south. This transition is caused
by the geology and oceanic current structure of the region. The source of cold water
is the California Current, the eastern branch of the North Pacific Gyre. The strength
of the California Current varies on many time frames. On a multi-decadal scale it
oscillates between a warm and cold phase referred to as the Pacific Decadal
Oscillation (PDO). During the warm phase the PDO is relatively weaker than
average, while during the cold phase it is stronger than average. This multi-decadal
oscillation has had a significant effect of the Southern California Bight (SCB) and the
most pertinent debate concerns when it will switch back to a cold phase (Bogard et
al. 2000, Durazo et al. 2001, Lluch-Belda et al. 2001). During the cold phase, the
bight is colder than average and dominated by the Oregonian fauna. The opposite is
the case for the warm phase; the bight is warmer than average and dominated by
the San Diegan fauna. There have been three transitions in the PDO over the last
century. The most recent oscillation of the PDO caused a regime shift starting in the
late 1970’s that was completed by the end of the 1982-1984 El Nifio, the largest El
Nifio recorded at that time (Stephens et al. 1984, Holbrook et al. 1997). The
transition culminated with the 1982-1984 El Nifio that effectively extirpated the
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Oregonian fauna from the Southern California Bight.

The strength of the PDO varies annually and the most important phenomenon with
respect to this variation is the El Nifio Southern Oscillation (ENSO). This oscillation
consists of two components, El Nifio and La Nifia periods. El Nifio causes the
California Current to weaken and move offshore as warm subtropical water moves
into the bight. The rebound from this event is the shift to La Nifia, which in effect is
manifested as a strengthening of the California Current and generally cooler water
in the bight. Either phase of an ENSO generally lasts 1-2 years, depending upon their
strength, and are particularly important for understanding fish dynamics in the SCB
for a variety of reasons. First, in the El Nifio phase, the bight is warmed and vagile
warm-water fishes and invertebrates immigrate or recruit into the region (Lea and
Rosenblatt 2000, Pondella and Allen 2001). Cold water forms migrate out of the
region, move into deeper (cooler) water or are extirpated. During the La Nifia phase, the
SCB usually, but not always, is cooler than normal, and we observe an increase in cold
temperate (Oregonian fauna) organisms through the same processes. Highly mobile
organisms will immigrate or emigrate from the bight during these periods; and on smaller
spatial scales less vagile organisms may exhibit offshore versus onshore movements.
However, the resident fauna tends not to be altered on such short time frames when
compared to the magnitude of the PDO. In the decade prior to this study there were three
major events that affected the California Current System that need to be explained in
order to understand the oceanographic setting of this study period. The first was the
1997-98 El Nifio, the strongest recorded event of its kind. This was followed by a series
of four cold water years (1999-2002) including the strongest La Nifia on record (Schwing
et al. 2000, Goericke et al. 2005). The possible return to the cold water phase of the PDO
did not occur since 2003-2004 was described as a ‘normal’ year (Goericke et al. 2005).
This normal year turned out to be the beginning of an extended warm phase that has .
persisted through 2006 (Peterson et al. 2006). Thus, the oceanographic context for this
study can best be described as a warm phase of the PDO that has persisted for three years.
Prior to this warm phase were four unusually cool years. To determine the current
population status of fishes and invertebrates in the SCB requires placing this data into an
appropriate long-term context. From an oceanographic standpoint, the influences that
were associated with change over time are the PDO, the ENSO, and the associated ocean
temperature changes. These oceanographic metrics are interconnected with each other
and have effects in the SCB on varying time scales. In order to understand the responses
of organisms in the SCB to these various environmental metrics, it is important to realize
the general trends for the region (Brooks et al. 2002) and that each taxon may have
a unique response to these metrics based upon its life history characteristics and
evolution. In addition, to the real time responses these organisms have to
oceanographic parameters, anthropogenic influences also have significant effects.
Currently, the most extensively studied anthropogenic effects are related to over
fishing and the various management actions associated with fishing. In the SCB, all
of the top-level predators (with the exception of marine mammals) were over fished
during the last seven decades (Ripley 1946, Love et al. 1998, Allen et al. in press,
Pondella and Allen in review). The effects on fisheries were also species specific, as
the effort, type of fishery and associated management actions vary case by case.
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Some fishes were reserved for recreational anglers (e.g. kelp bass, barred sand bass
etc.) as they were historically over fished by commercial fishers (Young 1963);
others were primarily commercial species (e.g. anchovies); while others are
extracted by both fisheries (e.g. California halibut). Fishery data may or may not
reflect actual population trends due to socioeconomic considerations such as
market value, effort, management actions, etc. Fishery independent monitoring
programs produce the best population time series metrics and also allow non-
commercial species to be evaluated.

5. Life History Strategies and egg production

The reproductive mode of a species may determine its habitat needs, dispersal
abilities, conditions affecting early survival and recruitment strength (Allen 1982a).
In some species, such as surf perch, eggs are retained internally and the young
released as juveniles. Many species release pelagic or demersal eggs that either
float to the surface or sink to the bottom, strategies that may effect distribution and
genetic diversity. In southern California, 40% of the 40 major community members
had pelagic eggs and larvae. 18% (all rockfish) were oviparious with pelagic eggs
and larvae,15% had demersal eggs and pelagic larvae, 12% were vivarparous and
10% had demersal eggs and larvae, Allen 1982.

Millions of eggs and larvae are entrained in the intakes of the Mandalay and Ormond
Beach generating stations each year and there is a need to put these losses into
perspective to determine how they may have an impact on the adult fish
populations. One approach to this issue is to determine the number of eggs
produced by a female fish during its lifespan, and how this compares to the number
of eggs or larvae entrained. Table 3.4 presented information on the reproductive
biology of fish likely to be entrained at Mandalay and Ormond Beach. To determine
the average number of eggs produced by females of each fish species the following
formula was used.

Number of eggs produced during life span =
# Eggs per spawn X # Spawns per year X (Life span - Age at maturation)

Note: Since the number of eggs per spawn usually increases with age, an
average number was selected.

Table 5.1 provides and estimate of the number of eggs produced by fish found in
waters off southern California during their lifetimes.

Table 5.1 Estimated number of eggs produced by fish species found in the southern
California Bight.
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#Eggs

produced

During

Common Name Lifespan
White Croaker 2,000,000
White Seabass 2,400,000
Queenfish 64,800,000
Speckled Sanddab 275,000
Pacific Halibut 152,000,000
Starry Flounder 65,000,000
Petrale Sole 176,000,000
Rex Sole 1,300,000
Arrowtooth Flounder 63,000,000
Dover Sole 11,040,000
English Sole 15,000,000
Kelp Bass 960,000,000
Northern Anchovy 360,000
Arrow Goby 2,250
Cheekspot Goby 9,600
Yellowfin Goby 285,000
Bay Blenny 28,875

The number of eggs produced by different fish species was then compared with the
number of eggs entrained based upon 2006 - 2007 Actual Flow Annual Entrainment

(Table 5.2) and the Design Flow Annual Entrainment (Table 5.3).

Table 5.2. Estimate of the number of adult fish required to replace entrained eggs at
Mandalay Generating Station based on 2006 - 2007 actual flow annual entrainment.
Calculation made by determining onset of maturity in fish, longevity, number of
spawns per year and number of eggs produced per spawn. Information gathered
from published research.

Eqgq ldentification

Drums and croakers

Flounder

2006 - 2007
Actual Flow # Adult fish
Annual Required to
Entrainment Produce Equivalent Possible
# of Eqgs # of Eqgs Species
3,877,557 1.9 White Croaker
1.6 White Seabass
0.06 Queenfish
497,521 0.0033 Pacific halibut
0.01 Starry Flounder
0.38 Rex Sole
0.01
0.05 Dover Sole

Arrowtooth Flounder
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Petrale Sole
Speckled sanddab

Kelp Bass
Righteye flounder
California halibut
Spotted turbot
Queenfish

19,484
230,434

177,702
91,545
60,044
23,562

9,677

0.03
0.0001
0.84

0.0002

0.0001

English Sole
Petrale sole
Speckled sanddab

Kelp Bass

Queenfish
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Table 5.3. Estimate of the number of adult fish required to replace entrained eggs at
Mandalay Generating Station based on 2006 - 2007 design flow annual

entrainment.
2006 - 2007
Design Flow # Adult fish
Annual Required to
Entrainment Produce Equivalent Possible
Eqq ldentification # of Eqgs # of Eqgs Species
Drums and croakers 10,538,391 53 White Croaker
4.4 White Seabass
0.16 Queenfish
Flounder 1,045,307 0.01 Arrowtooth Flounder
0.16 Starry Flounder
0.069 Pacific halibut
0.38 Rex Sole
0.05 Dover Sole
0.03 English Sole
Petrale Sole 43,640 0.0002 Petrale Sole
Speckled sanddab 694,006 0.84 Speckled sanddab
Kelp Bass 337,837 0.0002 Kelp Bass

Table 5.4 Estimate of the number of adult fish required to replace entrained larvae
at Mandalay Generating Station based on 2006 - 2007 actual flow annual
entrainment. Estimate assumes a mortality rate of 50% from egg to entrained

larvae.

2006 - 2007

Actual Flow # Adult fish

Annual Required to
Larvae Entrainment Produce Equivalent
Identification # of Larvae # of Larvae

shrimp larvae 15,233,864 *
Arrow goby 10,673,613 9,488
Cheekspot goby 8,890,197 1,852
Bay blenny 5,058,643 350
Yellowfin goby 3,436,603 24
Topsmelt 2,099,675 *
Blackeye goby 888,195 *
California clingfish 619,326 *
Caridean Shrimp 509,367 *

* To be determined
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Table 5.5. Estimate of the number of adult fish required to replace entrained eggs at
the Ormond Beach Generating Station based on 2006 - 2007 actual flow annual

entrainment.

Eagq Identification

Speckled Sanddab
Queenfish

Drums & Croakers
Halibut

Soles & Turbot

White Croaker
Northern Anchovy
English sole

Kelp Bass

2006 - 2007
Actual Flow # Adult fish
Annual Required to
Entrainment Produce Equivalent Possible
# of Eaqs # of Eqgs Species
263,458,961 958
181,872,663 3
110,315,049 46 White Seabass
11,676,896 0.077 Pacific halibut
7,277,890 0.041 Petrale Sole
5.6 Rex Sole
0.659 Dover Sole
6,712,062 55
19,584,283 54
4,363,9232 0.29
2,033,260 0.002

Table 5.6 Estimate of the number of adult fish required to replace entrained larvae
at Ormond Beach Generating Station based on 2006 - 2007 design flow annual
entrainment. Estimate assumes a mortality rate of 50% from egg to entrained

larvae.
2006 - 2007
Design Flow # Adult fish
Annual Required to
Larvae Entrainment Produce Equivalent
Identification # of Larvae # of Larvae
shrimp larvae 702,861,560 *
Northern Anchovy 14,153,517 19.658
Crab megalopa 11,809,905 *
White croaker 4,837,491 1.09
Bay Blenny 1,717,334 39.737
Queenfish 1,153,662 0.009
Speckled sanddab 1,117,762 2.032
California halibut 1,204,039 0.004 (Pacific halibut)
English sole 808,636 0.027
Arrow goby 833,170 185.149
Cheekspot goby 742,468 36.67
Yellow goby 454,196 0.797

* To be determined
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Tables 5.2 through 5.7 provide a link between the number of larvae lost through
entrainment to the number of adults required to produce them. It can be seen that
the large numbers (in the millions) of larvae entrained translate to the reproductive
effort of a small number of fish.

Life spans and reproductive output differ among species. For long- term survival,
the reproductive output and longevity of each individual must be such that it
replaces itself during its lifetime. Shore-lived species must have a reproductive
strategy that accomplishes rapid replacement (3 - 4 years for speckled sanddab)
while long-lived species such as rockfish (80 years plus) may have a less efficient
reproduction strategy but a longer period to achieve replacement.

Recruitment for marine species in the southern California Bight may be sporatic
since the boundary between the cooler Oregonian and warmer San Diegan
zoogeographic zones is constantly shifting. Variation in recruitment is also species
specific. As arule, species at the edge of their geographic range recruit more
sporadically than those near the center. Settlement is also a function of spawning
success, changes in oceanographic conditions (ex. Upwelling), that affect transport,
food availability and temperature, and ultimately larval survival, and available of
suitable conditions for settling larvae.

6 Summary

Impingement Mortality and/or Entrainment Characterization Studies (IMECS)
conducted at Mandalay and Ormond Beach Generating Stations in 2006 - 2007 c
characterized temporal and spatial variations in abundance and variety of entrained
eggs and larvae of fishes and invertebrates. Estimates of the number of fish
remaining after one year and the reproductive effort of adults shows that only small
number of fish species and taxa are affected by generating station entrainment.

- Oceanographic and climate conditions that influence waters of the southern
California Bight have the greatest impact on fluctuations of fish populations.

Long-term monitoring of ichthyoplankton adjacent to other coastal power plants in
California has not demonstrated that entrainment has a detectable negative impact on
adjacent fish or invertebrate populations. (EPRI 2008). This has been the case for
facilities that draw cooling water from enclosed bays and lagoons and for those located
on the open coast. Like Mandalay and Ormond Beach other IMECS studies at coastal
generating stations in southern California (Tenera 2008, 2008) indicated that 95%
of entrainment losses were of commonly occurring forage species not utilized by
commercial or sport fisheries. Populations of these species adjacent to power plants
were determined to be similar to those found in distant habitats not influenced by
the facilities. Life history and behavior of the most commonly entrained species
likely reduces impacts from once through cooling on local populations. Other factors
may have a greater influence on the abundance of these populations and there are
numerous examples of how temperature, larval density, and habitat availability work to
limit fish abundance. Changes in fish species and abundance reflect shifts in ocean
circulation patterns and temperatures. These variables must be considered when
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examining fish populations within the SCB to avoid confusing natural changes with
anthropogenic effects. Analysis by researchers at USEPA (Newbold and Iovanna 2007)
suggests that if density constrains one or more stages of the life cycle, the loss of larvae
to entrainment will have small effects at the population level.
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