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TUESDAY, JANUARY 15, 2008
8:00 – 9:00 AM

Registration

9:00 – 9:10 AM

Welcome Address – Lara Ferry-Graham (Once through cooling
Project Manager at Moss Landing Marine Lab)

9:10 – 9:20 AM

Opening Remarks – Melinda Dorin (Project Manager California
Energy Commission PIER Program)

9:20 – 9:50 AM

LIFE HISTORY PARAMETERS OF COMMON NEARSHORE MARINE
FISHES – Eric Miller and Charles Mitchell (MBC Applied
Environmental Sciences)

9:50 – 10:20 AM

RESEARCH ON DATA AND METHODS FOR ONCE-THROUGH
COOLING IMPACT ASSESSMENT – Elizabeth Strange (Stratus
Consulting)

10:20 – 10:30 AM BREAK
MOLECULAR IDENTIFICATION AND ENUMERATION OF
INVERTEBRATE LARVAE POTENTIALLY ENTRAINED BY ONCE10:30 – 11:00 AM
THROUGH-COOLING IN ELKHORN SLOUGH, CALIFORNIA –
Jonathan Geller (Moss Landing Marine Labs)
THE ICHTHYOPLANKTON OF KING HARBOR, REDONDO BEACH,
11:00 – 11:30 AM
CALIFORNIA, 1974–2006 – Daniel Pondella (Occidental College,
Vantuna Research Group)
ASSESSING THE FAR-FIELD IMPACT OF ENTRAINMENT ON
LARVAL DISTRIBUTIONS AND IMPLICATIONS FOR
11:30 – 12:00 PM
ESTIMATING THE IMPORTANCE OF ENTRAINMENT ON
LARVAL MORTALITY - John Largier (Bodega Marine Lab, University
of California Davis)
12:00 – 1:15 PM
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1:15 – 1:45 PM

THE WHY, WHEN, AND HOW OF ASSESSING IMPINGEMENT AND
ENTRAINMENT IMPACTS – John Steinbeck (Tenera Consulting)

1:45 – 2:15 PM

ECOLOGICAL ISSUES IN SCALING RESTORATION TO OFFSET
UNAVOIDABLE IMPINGEMENT AND ENTRAINMENT LOSSES –
Elizabeth Strange (Stratus Consulting)
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BRIGHT VIBRATING SCREENS: INCREASING THE DETECTABILITY
OF FISH SCREENS – Joe Cech and Timothy Mussen (University of
California, Davis)
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Tim Havey (Tetra Tech Inc.)

9:40 – 10:00 AM

ISSUES ASSOCIATED WITH RETROFITTING COASTAL POWER
PLANTS – John Maulbetsch (Maulbetsch consulting)

10:00 – 10:15 AM

DISCUSSION OF RETROFIT STUDIES

10:15 – 10:30 AM

BREAK

10:30 – 11:00 AM

ELECTRIC RELIABILITY STUDY – Matt Trask

11:00 – 11:20 AM

USING SALT WATER IN COOLING TOWERS – John Maulbetsch
(Maulbetsch consulting)

11:30 – 12:00 PM

STATE WATER RESOURCES CONTROL BOARD 316(b) STAFF
REPORT– Steve Saiz/Dominic Gregorio (State Water Resources
Control Board)

12:00 – 1:00 PM

State Water Resources Control Board Expert Review Panel Discussion

1:00 PM
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Pg 4

ABSTRACTS
LIFE HISTORY PARAMETERS OF COMMON NEARSHORE MARINE FISHES
Eric F. Miller, Charles T. Mitchell
MBC Applied Environmental Sciences
Biological parameters from various life history stages were investigated for white croaker (Genyonemus
lineatus), queenfish (Seriphus politus), spotfin croaker (Roncador stearnsii), and yellowfin croaker
(Umbrina roncador). Early life history parameters, such as age and growth and associated measures
such as mortality, were characterized for white croaker, spotfin croaker, and queenfish. Preliminary data
suggests strongly differential growth rates based on what portion of the spawning season the individual
larvae was spawned. Juvenile/adult age and growth in queenfish and yellowfin croaker was
characterized. Yellowfin croaker were found to reach a maximum age of 15 years old with significant
differences between the sexes in terms of growth rate, with females outpacing males. Preliminary data for
queenfish indicates a maximum age of 12 years. Batch fecundity for spotfin croaker and yellowfin croaker
were assessed, with preliminary data suggesting both species display an exponential relationship
between size and fecundity, as has been noted for most teleosts. Final data for spotfin croaker indicates
batch fecundities range from 35,169 to 640,703 based on the size of the female. Lastly, spawning
seasonality for yellowfin croaker was determined via histological analysis. These data indicate a
condensed spawning season for yellowfin croaker which begins in June and terminates in August, based
on collections made in San Clemente, California.

RESEARCH ON DATA AND METHODS FOR ONCE-THROUGH COOLING IMPACT ASSESSMENT
Elizabeth M. Strange, P. David Allen II, and David Cacela
Stratus Consulting Inc., Boulder, CO and Washington, DC
This research focused on some of the critical issues related to once through cooling impact assessment.
We conducted sensitivity analyses to identify life history data gaps that are the highest priority for future
monitoring; modeled life history vulnerability to impingement and entrainment and identified potential
indicator species; created electronic databases of life history data; and reviewed approaches for
cumulative impact analysis. In this presentation, we will summarize our findings and discuss
recommendations.

MOLECULAR IDENTIFICATION AND ENUMERATION OF INVERTEBRATE LARVAE POTENTIALLY
ENTRAINED BY ONCE-THROUGH-COOLING IN ELKHORN SLOUGH, CALIFORNIA
Jonathan Geller, Josh Mackie
Moss Landing Marine Laboratories
The goals of this study were to investigate the utility of 1) DNA barcoding methodology for the
characterization of marine or estuarine zooplankton communities and 2) quantitative polymerase chain
reaction for the enumeration of specific target organisms in natural plankton samples. DNA barcoding
was inefficient, requiring individual sorting of larvae, extraction and PCR. PCR success was 50%, which
we consider unsatisfactory, and 12-40% of successful amplifications turned out, after sequencing, to be
bacterial in origin. Improved primer design might solve low success rate and bacterial contamination
problems. However, we believe that looming new technology offer more attractive approaches to whole
community analysis, and individual sorting protocols will be obsolete. Specific amplification of Artemia
franciscana was achieved in background plankton DNA (PDNA) using conventional, end point PCR and
quantitative PCR using Syber-Green and Taqman reporter systems. At low background plankton DNA
concentration (5 ng/ul), qPCR of a dilution series of Artemia DNA showed detection of 0.00001 ng of
DNA, and no difference in sensitivity from Artemia DNA in water alone. Syber-Green proved to be the
most sensitive reporter system. QPCR in higher concentrations of background DNA showed a tendency
for PCR inhibition depending on the source of background DNA Extraction efficiency also varied for
different plankton samples, with algae dominated samples showing low DNA yields. We recommend
spiking of samples with extraction control organisms. One nauplius was readily detected when added to
20 mg of whole wet plankton, and nauplius abundance could be inferred up to 35 nauplii in such samples.
Greater than 35 nauplii, or even one adult, were easily detected but not quantifiable, as the QPCR signal
“maxed” out. Thus, analysis of a dilution series of samples will necessary in real field studies to ensure
results are within the dynamic range of the chosen detection system. We suggest the next steps in
molecular characterization of plankton will be to: 1) use QPCR on actual targets of interest (eg, fished
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species such as Dungeness crab, Cancer magister, or likely prey of predators of conservation concern
(otters) - QPCR is ready for field applications; 2) develop new PCR primers and methods that limit
amplification of bacterial DNA; 3) investigate innovations such as such as emulsion PCR or in-gel PCR –
two methods for ensuring quantitatively representative amplificationfor unbiased whole sample analysis.
Such sequences could be quantified to produce sequence (=species) frequency distributions using new
technology (see 4); and, 4) use massively parallel sequencing technology (MPPS; eg, pyrosequencing).
MPPS is a new technology developed for genome sequencing. MPPs can sequence simultaneously 1.6
million 100-200 bp fragments. This would be more than sufficient to sequence all species in a PCR-inemulsion reaction from whole plankton.

THE ICHTHYOPLANKTON OF KING HARBOR, REDONDO BEACH, CALIFORNIA, 1974–2006
Dan Pondella, Jonathan Williams and Eric Miller
Occidental College, Vantuna Research Group
The Vantuna Research Group has been monitoring the ichthyoplankton of King Harbor,
Redondo Beach on a monthly basis continually since 1974. In the southern California bight, this is the
only long-term monitoring program of this nearshore larval fish assemblage. The assemblage varies
significantly with macro scale environmental changes. Most notably the switch of the Pacific Decadal
Oscillation in the late 1970’s precipitated a dramatic decline of all larval taxa. During 1980’s and 1990’s
elevated sea surface temperature (SST) was exacerbated by an increased frequency and strength of El
Niño Southern Oscillation (ENSO) events, the first of which was the 1982-1984 ENSO at that time the
largest on record. Throughout the 1990’s SST were at or above the 1982-84 event. Larval fish densities
continued to decline significantly throughout the 1990’s and were negatively correlated with SST for the
major taxa. This study site, which lies in the southeast portion of Santa Monica Bay, is proximate to three
coastal generating stations: Redondo Beach, El Segundo and Scattergood. These once-through cooling
stations are all undergoing their 316(b) studies. Our current application is to place these studies into the
appropriate long-term context and to evaluate the natural variability of this nearshore ecosystem. We will
describe the changes in the larval community over this time frame and make a recommendation as to the
appropriate sampling frequency for monitoring and evaluating this community.

ASSESSING THE FAR-FIELD IMPACT OF ENTRAINMENT ON LARVAL DISTRIBUTIONS AND
IMPLICATIONS FOR ESTIMATING THE IMPORTANCE OF ENTRAINMENT ON LARVAL MORTALITY
John Largier
Bodega Marine Lab, University of California, Davis
The results of field analyses and modeling is presented and placed in the context of estimating larval
mortality due to entrainment by coastal power plants. The aim of the study is to allow for improved
methods for estimating the level and importance of this larval mortality under conditions typical of
California. Selected data on coastal circulation have been analyzed to determine the typical flow patterns,
strengths and variability in the vicinity of coastal power plant intake structures – with attention given to
both open-coast and estuarine sites. Typical, idealized flow patterns obtained from this analysis were
then used in model estimates of dispersion and entrainment. The interaction of typical larval dispersal
patterns with typical power plant intake flow structures has been investigated with a particle-dispersion
model, based on observation-based idealized flow fields for open coast and estuarine sites. Key
parameters describing larval sources, larval behavior, flow patterns and intake configurations have been
varied to determine the primary controls on time dependent near-shore larval distributions and powerplant-intake withdrawal zones. The primary model outputs are the number of larvae entrained versus the
number of larvae that can potentially recruit to adult habitat. Finally, the results of the data analysis and
dispersion modeling were used to revise the conceptual model and expressions used to quantify
proportional larval loss due to entrainment. Attention has been given to the form of the expressions as
well as estimates of error, critical input data, and ways to validate existing and newly proposed ways of
estimating proportional larval mortality.
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THE WHY, WHEN, AND HOW OF ASSESSING IMPINGEMENT AND ENTRAINMENT IMPACTS
John Steinbeck,
Tenera Environmental Inc., San Luis Obispo, CA.
The information in this presentation is largely taken from a recent CEC report, “Assessing Power Plant
Cooling Water Intake System Entrainment Effects” prepared with John Hedgepeth and Dave Mayer from
Tenera, Greg Cailliet from Moss Landing Labs, and Peter Raimondi from UC Santa Cruz. Environmental
effects of cooling water withdrawal result from the impingement of larger organisms on screens that block
material from entering the cooling water system and the entrainment of smaller organisms into and
through the system. This presentation focuses on methods for assessing entrainment effects (not
impingement), and specifically, entrainment effects on ichthyoplankton. Examples from three studies that
differed in the characteristics of the source water body are used in presenting the different modeling
approaches for assessing entrainment effects and discussing some of the considerations for the proper
design and analysis of CWIS studies.

ECOLOGICAL ISSUES IN SCALING RESTORATION TO OFFSET UNAVOIDABLE IMPINGEMENT
AND ENTRAINMENT LOSSES
Elizabeth M. Strange, P. David Allen II, Dave Mills, and Colleen Kenney
Stratus Consulting Inc., Boulder, CO and Washington, DC
In this research we considered the data and methods available for scaling restoration to offset
impingement and entrainment losses that continue to occur even after implementation of the best
technology available. A key issue is how to estimate the increase in secondary production that is
expected to result from a given restoration action. In this research, we compiled and evaluated available
data for use in determining the type, extent and cost of restoration to offset unavoidable losses;
conducted expert review of assembled data to reach consensus on parameter values; and performed a
detailed analysis of methods for restoration scaling. In this presentation, we will summarize results of
these analyses and provide recommendations for future restoration planning.

BRIGHT VIBRATING SCREENS: INCREASING THE DETECTABILITY OF FISH SCREENS
Joseph J. Cech, Jr., Timothy D. Mussen (presenter)
Department of Wildlife, Fish, and Conservation Biology, University of California, Davis
There are numerous water diversions along California’s waterways that can be fatal to resident and
migratory fish species that can become entrained in their influent currents. Screens are commonly
situated in front of water diversions to prevent fish from being displaced from their habitat, but the screens
themselves can be harmful to fish if they contact them severely or repeatedly. This experiment was
designed to determine the sensory systems that fish use to recognize and avoid fish screens and to the
possibility that vibrating fish screens or strobe lights may be used to reduce the number of times fish will
contact screens when in close proximity. We tested the swimming performance of Sacramento splittail
(Pogonichthys macrolepidotus), steelhead trout (Oncorhynchusmykiss) and Chinook salmon
(Oncorhynchus tshawytscha) in a 1-m wide, 1-m deep and 8.5-m long oval-shaped flume. The swimming
trials were conducted with the fish confined to a small section of the flume in the area immediately
upstream of the screens. Experiments were conducted during both the day and night to test the
importance of vision to fish screen avoidance. The fish’s swimming performance (including:
impingements, screen contacts, swimming locations and other swimming behaviors) was recorded, using
incandescent lighting during the day and infrared lighting during the night. A 0.20 g streptomycin sulfate/l
bath was used, in some treatment groups, to temporarily disable the fish’s lateral line system and to test
the direct importance of vibration detection to screen avoidance. Industrial, pneumatic vibrators were
attached to the center of the wedge-wire fish screens, allowing the entire screen to vibrate as a unit.
Strobe lights were mounted so that they illuminated the screens at a flash rate of 300 flashes/min. The
fish contacted the screens less frequently during the day and the streptomycin showed mixed results that
were species dependent. Currently we have seen no significant response to the vibrators or strobe lights
at these frequencies.
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CALIFORNIA’S COASTAL POWER PLANTS: COST AND ENGINEERING ANALYSIS OF COOLING
SYSTEM RETROFITS
Tim Havey
Tetra Tech, Inc. Lakewood, Colorado
This study seeks to build upon model and case study technology analyses that have been used to
develop EPA’s Phase I and Phase II 316(b) rules in support of the SWRCB’s development of a statewide
cooling water intake policy. Specifically, the research focuses on site-specific data, to the degree
practical, to account for the inherent complexities at an existing facility that often present significant
challenges to a particular technology’s use. The study’s scope is limited to technologies that can achieve
a desired reduction of impingement and entrainment impacts (90 percent or greater) without a companion
biological analysis, effectively reducing the universe of evaluated technologies to wet cooling towers and,
in two cases, cylindrical wedgewire screens. For wet cooling towers, a facility-specific, conceptual design
and cost profile is developed using publicly-available and facility-provided data combined with
engineering analyses and vendor-provided budgetary quotes. This study establishes a more accurate
understanding of the technical and logistical feasibility of wet cooling system retrofits at existing facilities
while developing realistic cost estimates. Other potentially limiting factors, such as secondary
environmental conflicts (e.g., increased air emissions, altered effluent quality) and local use constraints
(noise, building height, or planned development ordinances), are quantified where possible and use to
inform the overall system design. The presentation will focus on the criteria used to assess “technical
feasibility” while addressing the broader issues that add to a wet cooling system retrofit (e.g., energy
penalty, environmental restrictions).

ELECTRIC RELIABILITY STUDY
Matt Trask
This presentation will describe preliminary conclusions about the Electric Reliability study, discussing the
potential effects on reliability of the Water Resources Control Board's pending decision on once-through
cooling.

USING SALT WATER IN COOLING TOWERS
John Maulbetsch
Maulbetsch Consulting
An alternative to the use of fresh water for cooling tower make-up is the use of high salinity water. The
sources may range from the ocean, to estuaries to saline groundwater. Potential issues associated with
the choice of saline make-up include effects on tower thermal performance and on the choice of materials
of construction, both of which may affect the cost of the tower. In addition, operating and maintenance
problems may arise as well as potentially exacerbated environmental problems particularly from the
salinity of the drift.
A brief review of the design, performance and cost differences between freshwater and sea/brackish
water cooling towers is given. The results of a survey, based on visits to several plants using salt water
towers, of operating and maintenance problems, procedures and costs are presented. The issues related
to drift from salt water towers is discussed.
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