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INTRODUCTION

EcoSystems Management Associates, Inc. (ECO-M) is a multi-disciplinary organization providing
specialized, high-quality services in water-related environments. ECO-M provides services in the
following fields:

Monitoring Programs
L ong-term Monitoring
Water Dynamics
Wave Analyses
Current Regimes
Water Level / Tidal M easurements
Water Quality
Chemistry
Bacteriology
Plume Analyses
Geology, Geophysics, & Hydrography
Sediment and Bedrock Interpretation
Bathymetry
Sea and Lake Floor Characterization
Mineral Resources Location and Evaluation
Biology & Ecology
Lagoon, Wetlands, & Estuary Studies
Restoration Ecology
Resour ce Evaluation
Endangered Species Consultation
Cultural Resources/ Marine Archaeology
Marine/ Riverine
Associated Services
Beach & Near-shore Studies
Siting For Construction And Facilities Installation
Ocean Recreation Studies
Anthropomorphic I mpacts
Oil & Gas Pipe-line Route Surveys
Sample Collection and Interpretation
Design & Development of Specialized Aquatic I nstrumentation
Search & Recovery
Diving, Vessdl, and Technical Support Services

For 40 years, ECO-M has been serving governmental, public, and private clientele in the United States
and worldwide. Our personnel are experienced and knowledgeable in al aspects of the oceanographic
industry. We have established working relationships with the regulatory agency community and have
strong relationships with expertsin related fields. Our full service team workstogether on each project
to maximize performance and quality and to ensure timely and cost-efficient project completion. ECO-
M’ s efforts are rewarded by repeat business from our clients.
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Headquartered in Carlsbad, San Diego County, California, ECO-M has extensive experience with the
design, development, performance analysis, and report preparation for field data collection programs.
Our teams use the most advanced technological systems and methods to provide the client with the
necessary data and support to complete each stage in atimely and proficient manner.

Whether we' re working in oceans, lakes, reservoirs, estuaries, lagoons, rivers, or wetlands the range of
our field servicesisimpressive. A large number of our projects occur in remote areas in the Americas
andworldwide. Consequently our staff isproficient in solving difficult logistics problemsassociated with
distance, communications, unfamiliar locations and societies, and multi-contractor projects and crew.
ECO-M has provided services in the following locations:

Asian Pacific Africa Eastern Europe
Central Pacific North America Western Europe
South Pacific South America Middle East
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TECHNICAL SERVICES

EcoSystems Management Associates, Inc. (ECO-M) offers expert services in Aquatic environmental
services. We provide a unique and experienced team of scientific professionals with broad diverse
disciplines. We combine those ahilities for efficient and innovative resolution of complex and multi-
faceted environmental problems. Please inquire about services not directly delineated here.

GEOPHYSICSAND HYDROGRAPHY

Bathymetric Surveys/Underwater Topographic
Characterization

Sub-bottom Profiling/Stratigraphy

Sea floor Characterization/Mapping

Sediment Tracer Studies

Magnetometry Surveys

Oil and Gas Pipeline Route Surveys

Pre- and Post-Construction Surveys

Salt Water Intrusion Evaluations

Side-looking Sonar Surveys

OCEANOGRAPHIC STUDIES

Currents, Tide, and Wave Studies
Monitoring Programs

Environmental Modeling

Marine Environmental Surveys
Outfall and Plume Analyses’M odeling
Aeria/Satellite Image I nterpretation
NPDES Permit Compliance Services
Tracer Studies

Water and Sediment Sampling
Nutrient Flux Determinations
Pollutant Determinations
Contaminant Transport

UNDERWATER ARCHAEOLOGY

Marine Archaeological Studies
Marine Cultural Resource Mapping
Historical Setting Research

Search and | dentification

OIL AND MINERAL EXPLORATION

Pipeline Route Reconnaissance
Offshore Platform Siting Surveys
Geological Sampling/Analysis
Minerals Exploration and Evaluation

GENERAL ENVIRONMENTAL
SERVICES

Baseline Studies

Coastal Resource Analyses
Long-Term Monitoring

Coastal Land Planning
Lagoorn/Estuary Enhancement
Environmental Impact Assessment
Permitting

HAZMAT Assessment

Integrated Coastal Zone Management
Storm Water Monitoring

ECOLOGICAL AND
ENVIRONMENTAL IMPACT
ASSESSMENT

Field Surveys - sampling design, field
surveys, and data analysis with specialty
in coastal habitats.

Monitoring and Resource I nventories

Performance Monitoring of Communities -
intertidal, nearshore, subtidal, and

wetland habitats.

Injury Assessments - oil spill (OPA-

90) and CERCLA.

Habitat Preference and Utilization

Habitat Suitability

Life-history and Demographics of
Coastal Plants and Animals
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Fate and Effects of Contaminants
Contaminant Exposure SCUBA and ROV
Surveys of Biological and Physical

TOXICITY TESTING
NPDES Testing - Cdifornia-certified acute and
chronic wastewater bioassays.
Dredging Project Bioassays
Ambient Toxicity Testing -
Ambient water quality
Sediment bioassays
Full Service Sampling -
Field or "in plant”
Research and Development -
Protocol development for
New Species,
relative sensitivity studies, inter-laboratory
calibration.

TIE/TRE - Sourcesidentification toxicity
and evaluation of treatment methods.

Permit and Regulatory Issues

Consultation on statistical issues for toxicity
testing and permit compliance.

HABITAT RESTORATION AND

MITIGATION

Artificial Reefs - Siting and design studies of
coastal reefs for habitat enhancement and
mitigation.

Wetland Restoration - Studies of wetland
habitats, restoration planning, and
restoration services.

Kelp Transplanting and Restoration - Kelp
culture, transplanting, and monitoring.

Seagrass Transplanting and Restoration -
Seagrass transplanting and monitoring.

Restoration of Intertidal Habitats

Habitat and Key Species Restoration

ANALYSISOF REMOTE SENSING
DATA AND GIS/IGPS SERVICES

Remote Sensing - Acquisition and processing
of digital multispectral aerial and satellite
imagery.

GI S (Geographical Information
System) Database Development -
Database development and analysis for
resource surveys and assessments.

GPS (Global Positioning System) Surveys -
Surveys of biological resources and
physical characteristics (topographic and
plot maps) using state of the art GPS
systems.

SUPPORT SERVICES

Coastal Engineering

Experimental Design

Offshore/Coastal Construction Management

Artificial Reef Siting

Aerial Surveys

Database Design and Development

Search and Recovery

Project Coordination and Management

Statistical Analyses

Diving Services

Boat Support Services

Scientific Marine Equipment Design
and Development

EcoSystems Management Associates, Inc.
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EXPERIENCE
This section contains project descriptions that provide arecord of our varied capabilities. Please note

that many projects listed here under one category may also incorporate experience in other disciplines.
We invite you to review these materials so that you may better understand how we may be of service.

M onitoring Programs

L ong-term Monitoring
Relevant Experience

SONGS Data Coallection Program San Onofre, USA

Southern Califor nia Edison Company (1979 - 2002)

In 1979, we began amajor project at the San Onofre Nuclear Generating Station (SONGS) that involved the design of near
field and far field oceanographic data collection. Data collected included information from long shore coherency studies
using dual vector and EM current meters; current measurements using S-4 instruments; drogue experiments, moored
irradiance/temperaturesensor strings; wavedatacol | ection using seafloor mounted sensors; sediment transport using traps,
mid-water sediment and seston sample collection; dye studies for the determination of plume distribution and dispersion;
and side-scan sonar. In-situinstrumentswereretrieved and rotated by diversduring regular weekly inspections. Thescope
of the program required the efficient handling of large volumes of data (hundreds of millions of data points) ranging
through all the physical, chemical, biological, and environmental disciplines. The database had to be accessibletoalarge
number of personne and had to be cross-referenced so that all variables could betested using awide variety of diagnostic
and statistical methods.

Saltwater Wedge Migration Sacramento River, USA

US Army Corps of Engineers, Sacramento District (1989 - 1995)

Thelong-term collection of current speed, temperature, and conductivity for the evaluation of saltwater wedge migration
within the Sacramento River was accomplished from permanent moorings on three river navigation markers.

Long Term Kelp and Kelp Substrate Monitoring San Onofre, USA

California Coastal Commission, MRC, Southern California Edison (1978 - present)

Thisproject provided datafor the eval uation of long term variability of the giant kel p Macrocystus pyrifera standing stocks
aswdl asthe variahility of available substrate for its attachment to the seafl oor.

KELP DENSITY KELP DENSITY

SURVEYT 27 AT SOK, JU_T, 1296 SURVEYT 28 AT SOK, TANUARY, 1996

DENSITY
FLANTS-1€0 1M

Illustration showing Kelp Distribution change between 1995 and 1999.
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Water Dynamics

Wave Analyses
Relevant Experience

Wave Climate Studies Southern California, USA

Coastal Environments (1998 - 2002)

A series of wave measurement studies were conducted along the coast from Oceansideto La Jolla. Their purpose was to
establish a data set for the evaluation of wave impacts on coastal beaches.

Wave and Current M easur ement Camp Pendleton, USA

Naval Research Labs, Stennis Miss (1999)

A program of wave and current measurement was undertaken to provide support datarel ative to experimental military war
technologies.

Sediment Transport Study Carlsbad, USA

San Diego Gas & Electric (1983 - 1985)

A wave study was conducted offshore Carlsbad Californiato assessthe potential impact of kel p bedson wavesand currents
and ultimately their impact on sediment transport and deposition on beaches inshore.

Current Regimes
Relevant Experience

Contaminated Sediment Studies Palos Verdes, USA

Geosyntec / Latham & Watkins (2000)

Studies were undertaken to evaluate the effect of sand pad placement over DDT contaminated sediments on the Palos
Verdes Shelf. ADCP and $4 current meters and profilers were installed to measure down-s ope movement of suspended
sediments.

Current Measurement and Tidal Fluctuation Sacramento River, USA

US Army Corps of Engineers, Sacramento District (1989 - 1995)

Current speed, direction and pressure datawere collected to forecast what changes may occur in theriver if dredging were
to be done to create a deepwater ship channd to the City of Sacramento. S-4 multi-sensor systems, were attached to
specially built, winch based moorings, attached to three river navigation channel markers.

SONGS Data Callection Program San Onofre, USA

Southern California Edison Company (1981 - 1987)

In 1981, we began amajor project at the San Onofre Nuclear Generating Station (SONGS) that involved the collection of
near field and far field oceanographic data. Data was collected to determine long shore coherency and general ocean
dynamics (current speed and direction, tides, and waves). Upto 24 instrumentswere deployed over asix year period. Data
were collected using dual vector, EM, and S-4 instrumentation. Dye studies for the determination of plume dispersion
and dilution were also conducted and correlated with current, wave, and tidal data. Drogue studies were also used to
determine near surface currents and for Lagrangian evaluations. In-situ instrumentswereretrieved and rotated by divers
during regular weekly inspections.

6 EcoSystems Management Associates, Inc.



Satement of Qualifications

Water Level / Tidal Measurements
Relevant Experience

Tidal Level Analyses Chula Vista, USA

South West Inter pretive Association (2002 - 2003)

A high rate of sedimentation in a 20 acre experimental marsh wasimpacting the interpretation of the experiments being
conducted in the marsh. Tide level data was correlated with channel configuration to determine flow ratesin order to
determine the source of sediments being deposited within the marsh.

Limnological Study Lake Mead, USA

Clark County / City of LasVegas (1987 - 1989)

A mode of lake dynamicsand forcing functionsfor thelower basin of Lake Mead were established to determinethedesign
parameters for a sewer outfall. The study included instrumenting the basin with very sensitive pressure sensors (built in-
house) for the detection of seiching. Lake water circulation was determined using S-4 current meters. Other activities
included the collection of chemical parameters, bathymetric mapping, and the installation of weather stations.

Water Quality

Chemistry
Relevant Experience

Construction of Ways 2 Project San Diego, USA

National Steel and Shipbuilding Company (NASSCO) (1994)

ECO-M collected seawater samples to determine the level of contaminants that were re-suspended during construction
activities. Chemical analyses and bio-assay work were arranged and a report prepared on the results.

Nutrient Level Deter minations San Clemente, USA

California Coastal Commission, Marine Review Committee (1984 - 1985)

Water samples were collected to determine the content of chlorophyll and phaeophytin asindicators of nutrient levelsin
thewater column. Thedatacollected supported various biological monitoring efforts. For thisproject, ECO-M devel oped
aproprietary, sea-going, auto analyzer system. Samplesweretaken on siteand analyzed in real time. An adjunct to the
project required thein-situ collection of water samplesfor seston level determination. For this aspect ECO-M devel oped
an automated water sampler that collected samples over atwo week period. Theinstrument could be l&ft in position and
the samplesretrieved by divers.

Rar e Element “ Finger printing” Sacramento, USA

California I ngtitute of Technology (1996)

TheSacramento River Basin, including thelower American River, was“fingerprinted” toestablish variationsin water body
chemistry as new waters entered the river. The study also included a determination of the distribution of elemental
constituents within the overall watershed.

Barrels of tracer being prepared for
introduction into a waste stream.
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Bacteriology
Relevant Experience

San Dieguito L agoon Opening Del Mar, USA

UCI (2002)

The opening of San Dieguito Lagoon to aleviate the effects of eutrophication provided the opportunity to study the
transport and distribution of bacteriainto the ocean and along the adjacent beaches.

Sampling for Bacterial Content San Clemente, USA

Edison Power Plant (2000 - 2002)

NPDES requirementsweremet through theregular sampling and | aboratory analysisof thewatersin theareaof the cooling
outfall.

Deter mining the Sour ce of Contamination Dana Point, USA

SAIC/Orange County, CA (2002)

Persistent beach contamination causing suspension of a local beach use required efforts to determine the source of the
bacteria. Current meters were installed to determine flow patternsin the area.

Plume Analyses
Relevant Experience

Dispersion and Dilution Study San Joaquin and Old Rivers, USA

Contra Costa Water District and Tracy Sanitation District (1998)

Dilution studies using the methods noted above have been conducted for the determination of dilution, dispersion, and
distribution of treated sewer watersin the San Joaquin and Old Rivers. Additionally, tracer studies were conducted to
determine drinking water quality and assess the potential for contaminant source waters at the intakes.

Dilution Study Sacramento River, USA

Sacramento Regional County Sanitation District / Flow Science, Inc. (1996)

Two seasonal dilution studies were conducted for the Sacramento Regional Sewer Treatment Facility at Freeport to
determine whether the newly installed outfall diffuser systemin theriver met regulatory requirements. Dyeinjection into
theoutfall stream, samplecollectionintheriver, current and temperature measurement, and bathymetry, wereundertaken.

Ocean Outfall Study Eureka, USA

Louisiana - Pacific Corp. (1991 - 1995)

A modd was created for the circulation of effluent streaming from an ocean outfall in Eureka, California. The multi-
phased project determined the potential for effluent to reach the beaches from anewly installed offshore diffuser system.

Geology, Geophysics, & Hydrography

Sediment and Bedrock Interpretation
Relevant Experience

Keswick Reservoir Geophysical Study Redding, USA

City of Redding (1995)

This small reservoir was impacted by sedimentation. In order to
determine the extent and location of the accumulating sediments, a 3.5
kHz sei smic and bathymetric survey wasundertaken. Theresultsclearly
showed the accumulation of sediments in three primary locations. The
depth of the sediments was also determined and the results provided as
isopach maps.
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Geophysical Investigation Palos Verdes, USA
Dill Marine (1994)

A geophysical study was conducted offshore of PalosVerdesin
southern California to assess dumping of coastal bluffs and
hel p determinethe development potential of coastal real estate.

King Harbor Subsidence Study Redondo Beach, USA
Law Offices of Neal, Haushalter & O’Neill (1996)
Underwater topography of the seafloor off King Harbor in
Redondo Beach, California was mapped by ECO-M during a
subsidenceinvestigation. Sub-bottom datareveal ed warping of
sediments around the breakwater indicating settlement of the
breakwater and defined the reason for storm wave damage
within the harbor. Law suits were settled based on the data
collected.

Bathymetry
Relevant Experience

Clean-up Evaluation Alameda, USA

Foster Wheeler/US Navy (2001)

As part of the Government program to decrease its complex of

military bases the Alameda Naval Air Station was being

decommi ssioned and clean-up of wasteswas being undertaken.

As part of that program ECO-M surveyed the near offshoreto

determinethetypeof debrispresent andtoestablishthegeneral ) of offshore area at Kings Harbor, California.
condition of the revetments protecting the property.

Pre-project Basdline Data Encinitas, USA

San Elijo Foundation (2000)

A detailed bathymetric survey was conducted offshore of the San Elijo Lagoon to establish a basis from which alterations
to the area, either human or natural, could be determined following development activities.

Sea and Lake Floor Characterization
Relevant Experience

Impacts of Sand Replenishment Encinitas, USA

City of Encinitas (2000)

A coordinated survey using bathymetry, side scan sonar, and sub-bottom profiling was conducted for the City of Encinitas
for the evaluation of possible impacts of proposed sand replenishment on eelgrass and other natural habitat. Various
studies were undertaken that included seafloor characterization.

Dredge Spoils Clearance Imperial Beach, USA

Scripps Institute of Oceanography (1995)

The spoilsfrom a dredging project were dumped offshore of the community of Imperial Beach. As part of the project, it
was necessary to assurethat noforeign debrishad been introduced to the siteby the newly added sediments. Magnetometry
was used to compliment the sonar survey.

Raffinate Pit Characterization Weldon Springs, USA

Department of Energy, Morrison-Knudsen (1994 - 1995)

In addition to the determination of the thickness and volume of radioactive waste that had accumulated in large holding
ponds during ore processing, pipelines within the pits had to be located and mapped.

9 EcoSystems Management Associates, Inc.
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Artificial Reef Surveys Southern CA, USA

California Department of Fish & Game (1988)

Artificial reefs had been installed by the California Department of Fish & Game since the 1950s. The condition and
location of many of these reefs was unknown. In addition, sites for proposed reef installation required surveying to
determine whether the sites were appropriate. An extensive surveying program was started and covered the California
Coast from Point Conception tothe Mexican Border. Reef location, reef characterization, and construction siteevaluation
were undertaken using sub-bottom profiling, side-scan sonar, and precision positioning.

Mineral Resources Location and Evaluation
Relevant Experience

Sediment Transport Study Encinitas, USA

California Department of Boating and Water ways (1999)

Dredged sedi mentsweredumped near-shoreto provide beach replenishment sands. Several agenci esrequested assessment
of the fate of the sands. Ten repetitive, high-resolution, bathymetric surveys were conducted to track sand migration.

Phosphate Mineral Exploration South and Central Pacific

Union Qil, Cominco, Pecheney Ltd. (1972 - 1982)

ECO-M was a co-operator of a 10-year joint venture exploration program seeking phosphates, chromium, and nickel in
the South and Central Pacific Ocean. Thejoint venture was funded by the three major international corporations noted
above. One large phosphate deposit was located and evaluated, and deposits of nickel and chromium were also found.

Geological Deter mination of Deposit Relationships Alaska, USA

Auric Mining Company (1978)

Field surveys were conducted to determine the characteristics of sea floor geology pertinent to concentrations of alluvial
gold resulting from therisein sealeve over thelast 18,000 years. Maps showing the relationships between sub-bottom
geology and present-day sea floor conditions helped determine mining methods.

Calcium Carbonate Resour ce Evaluation New Caledonia, South Pacific

Geomar ex / Gover nment of New Caledonia

The volcanic island of New Caledonia has limited natural resources to supply concrete for construction. An expedition
to Chesterfield Atoll was undertaken to determine the extent and volume of coral sand deposits that could be used for
concrete. Bathymetry and sub-bottom profiling were utilized to determine deposit viability.

Biology & Ecology

Lagoon, Wetlands, & Estuary Studies
Relevant Experience

M onitoring Upland Sedimentation Imperial Beach, USA

Southwest Inter pretive Association (2002 - present)

In-fill of the wetlands of the Tijuana Estuary was causing concern regarding its apparent accelerated increase. On the
Mexican side of the border a long canyon (Goat Canyon) is a significant watershed that drains into the U.S. and
development in the canyon has, over thelast few years, caused increased sediment loadsto be transported into the estuary
complex. A seriesof sediment tracking systems on a survey grid have been established and are monitored to determine
the most active pathways and the volumes of new materials.

Hydrological Evaluation of Tastiota L agoon Hermosillo, M exico

Kiewit Engineering Company (1998)

A large shrimp farming operation was using waters from Tastiota Lagoon. Since the lagoon entrance was very shallow
it was necessary to understand flow ratessincethe farming operation wasinterested in doubling their operational capacity.
A review of thelagoons' tidal hydrol ogy was undertaken and approaches to accomplish their anticipated expansion were
recommended.

10 EcoSystems Management Associates, Inc.
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Circulation Evaluation Tracey, USA

Tracey WTP (1996)

Within the marshlands of the Sacramento Deltatreated effluent isintroduced into the estuariesand itsfatewas of concern
for environmental compliance. Our study tracked tagged effluent throughout the area to determine the potential for re-
concentration of the effluent. A similar study was conducted in the same region for the Contra Costa Water District in
1998.

Restoration Ecology
Relevant Experience

Coastal Environments (1999-2002) Southern California, USA

Woodward Clyde Consultants (1996-1998)

Latham and Watkins (1995-1996)

Work on enhancement projects for coastal lagoons and bays includes characterizing the ecological and fisheries value of
restoring Ballona Lagoon in Los Angeles, California; projecting impacts from marinas and boatyards in San Diego Bay;
and, evaluating alternatives for remediation of contaminated sedimentsin southern California.

Resource Evaluation
Relevant Experience

Kelp Density Surveys San Onofre, USA

Southern Califor nia Edison Company (1981 - present)

Surveysto determinethelong-term persistence of kel p and kel p substrate have been done over the past 20 yearsusing side-
scan sonar to assess potential impacts from the operation of the San Onofre Nuclear Generating Station (SONGS). Forty
eight repeat surveys have been conducted providing a valuable resource for understanding variability in the marine
environment.

Impact Analysis of Fishing on Posedonia Beds Mallorca, Spain
City of Palma (1990)

ECO-M evaluated the impacts of fishing methods (trawling) on

Posedonia resources. Using side scan sonar, Posedonia beds were

surveyed and visible impacts were quantified.

Environmental Impact Analysis, Artificial Reef Site

San Clemente, USA

California Coastal Commission, Southern California Edison
(1999)

Thisinitial experimental stage of a mitigation program to replace
habitat in theoffshoreocean environment involved the construction
of 56 artificial reef test modul esthat were designed as experimental
treatments to eval uate success rates of different construction types
(densities of construction materials on the seafloor and different
construction materials). The experiment will determine the fina
construction methods for the 150-acre artificial reef.

Initial survey track linesfor bathymetric
and geophysical data.
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Endangered Species Consultation
Relevant Experience

San Diego Metro Wastewater Department (1995-2002) Southern California, USA

Orange County Sanitation District (2000-2002)

In accordance with the Endangered Species Act and theMarineMammal Protection Act, ECO-M staff assessed theimpact
of ocean discharge of treated wastewater on endangered marinemammals, birds, fish, andinvertebrates. The assessments
considered a wide variety of potential impacts including bioaccumulation of toxic compounds, and involved extensive
interaction with the U.S. Fish and Wildlife Service and the U.S. National Marine Fisheries Service.

Cultural Resources/ Marine Archaeology

Marine/ Riverine
Relevant Experience

San Francisco I nternational Airport Reconfiguration Program San Francisco, USA

URS Cor poration (2000 - 2002)

Under NEPA and CEQA guiddines, ECO-M has provided the marine archaeological services for the proposed runway
expansion. Thesurvey for the combined expansion areaand thelocationsto be used for the construction resources projects
covered thousands of acres within San Francisco Bay.

Side-Scan Sonar image showing a potential Cultural Resource.

Historic Bridge Foundations Survey, M oldau River Prague, Czech Republic

Ministry of Culture (1995 - 1997)

Archaeological evaluations were conducted on 14™ Century bridge footings in the Moldau River, prior to proposed
expansion of modern infrastructure (as part of an EA).
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Submer ged Cultural Resour ce Evaluation Los Angeles, USA
Port of Los Angeles (1987)
Theinner harbor area was evaluated using side scan sonar to determine if any significant ship wrecks were present.

Associated Services

Beach & Near-shore Studies
Relevant Experience

LaJolla Marine Reserve LaJolla, USA

Scripps Institution of Oceanogr aphy (2001)

In order to conduct research projectsin the confines of the Reserve detailed mapswererequired. A small boat bathymetric
and side scan sonar survey was conducted to provide accurate information characterizing the seafloor was acquired.

Sand Deposit Migration Del Mar, USA

State Department of Boating and Water Ways (1997 - 1999)

Asapart of the U.S. Navy Home Porting Project sands from dredging operationsin San Diego harbor were deposited at
various locations along the local shorelines for beach replenishment. At Del Mar the sand was placed in a pile offshore
and itsdispersion was monitored through repetitive precision bathymetric surveys. A total of 11 surveyswere conducted.
A similar operation was also preformed offshore Oceanside Californiawith 8 repetitive surveys.

Siting For Construction and Facilities I nstallation
Relevant Experience

Marine Habitat Siting Evaluation Saint Croix, Virgin Islands
Farley-Dickenson University (1975)

A “Sealablike’ habitat for the study of marinelifewasto beinstalled in Salt Creek Canyon at a depth of approximately
200© A team of diversevaluated the areaand determined theproper location for the habitat. Thehabitat waslater installed
and operated for several years as a base for scientific divers.

Hydro-electric Damn Site Evaluation Long Lake, Alaska

Alaska Division USACOE (1966)

A team of diving geologists provided a micro-geological evaluation of therock structure of a natural dam that was under
consideration for the development of a hydro-electric power facility. A concreted dam was subsequently built on top of
the natural dam and atwo milerace tunnel bored through the mountain from the lake downslope to the generation facility
that provided power for the City of Juneau.

Ocean Recreation Studies
Relevant Experience

State Park Resour ces Crystal Cove

California Department of Parksand Recreation (2002)

Offshore bathymetry, sub-bottom profiling, side scan sonar, and beach profiles were coordinated to provide a thorough
characterization of the beach and near-shore environments of Crystal Cove State Park.

City of San Diego (1987-2001) Southern California, USA

Orange County, Califor nia (1998-2000)

City of Los Angeles (1993-1995)

Pioneering field studies of swimming, surfing, sailing, boating, diving, and fishing established theintensity of useand the
economic value of ocean recreation in San Diego, Orange, and Los Angeles Counties. Millions of people participate in
southern California ocean sports generating hundreds of millions of dollars per year in direct and indirect economic
benefits. ECO-M staff are acknowledged expertsin thisfield.

13 EcoSystems Management Associates, Inc.
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Anthropomorphic I mpacts
Relevant Experience

Contaminated Sediments Evaluation Palos Verdes, USA

Latham & Watkinsand Geosyntec (1999 - 2002)

Extensivedatacollection wasundertaken at the PalosVerdesDDT contaminated clean-up site. Our effortsincluded coring
to collect samplesfor analyses of chemical degradation, videography for seafloor evaluation, geophysical and bathymetric
surveys, installation and recovery of acoustic doppler current profilers, water sample collection for chemical analyses, and
the establishment of an operations control grid.

Natural Resour ce Damage Assessment Santa Monica, CA

Chamber s Group (1998-2000)

Santa Fe Pacific Pipeline Partners (1997)

ECO-M has participated in theassessment of food-chain accumulation of DDT in SantaMonicaBay, Californiaand hel ped
evaluate potential mitigation projects. Other natural resource damage assessmentsinclude studying theimpact of il spills
and clean-up procedures in southern California and San Francisco Bay.

Raffinate Pit Debris Characterization Weldon Springs, USA

Department of Energy, Morrison Knudsen, Inc. (1994 - 1995)

At the Weldon Springs nuclear contaminated Superfund site, ECO-M created a numerical mode for the quantification of
contaminated structural materials, processing equipment, and rejected radioactive waste (yellow cake) in drums. These
materials were partially exposed within a half mile by a quarter mile pond. Direct access to the material was contra-
indicated; consequently, data from side scan sonar, sub-bottom profiling, aerial photography, and land surveys provided
the database for model development.

Oil & Gas Pipe-line Route Surveys
Relevant Experience

Mandalay Beach Power Plant, Offshore Site Clearance Mandalay Beach, USA

Southern California Edison Company (2000)

The disposition of many facilities must be evaluated prior to abandonment. ECO-M surveyed the seafl oor in the area of
the plant’s fud intake pipelines to determine the presence of

construction and operational materials exposed on the sea floor.

Hondo/ Las Flores Pipeline Route Evaluation (M esa2)

Santa Barbara, USA

Exxon (1981 - 1982)

ECO-M provided geophysical and magnetometric surveying to
support the intended construction of the Las Flores pipeline
connecting Exxon’s Honda platform to on-shore facilities.

Oil and Gas Pipeline Route Evaluation

Offshore Mississippi, USA

US Army Cor ps of Engineers, Mobile District (1988)

A series of oil and gas pipelines underlie the sea floor near eastern

Mississippi. At several locations they intersect shipping channels.

The Army Corps of Engineers planned to dredge these channels to

deeper depths but required, with great precision, the precise depth

of the buried pipelines. ECO-M provided the necessary data using a 3.5 kHz Image of buried pipelines.
series of transducers at frequencies ranging from 3.5 to 12 kHz.
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Sample Collection and I nterpretation
Relevant Experience

Sediment Sampling Program at San Diego Bay Ship & Boat Yards San Diego, USA

San Diego Bay Shipyards (1992 - 2003)

ECO-M has been conducting an extensive sediment sampling program at National Steel and Ship Building, Southwest
Marine, Continental Maritime, and Campbel| Shipyard to assessthelevel of chemical contaminantsand toeval uatechanges
in concentrations over time.

Vibro-coring For Marine Cultural Resources San Francisco, USA

San Francisco I nternational Airport/URS CORP (2002)

As part of the cultural resource evaluation provided in San Francisco Bay, a program of vibro-coring was undertaken to
determine the potential for targets identified in sub-bottom profiling records to be of archaeol ogical significance.

Collection of Contaminated Sediments Palos Verdes, USA

Latham & Watkins (1995)

Sediments were collected with box corer and vibro-corer to support chemical analysisand fate determination of DDT and
its derivatives.

Inter pretation of Recent Geological Changes Laguna Madre Texas, USA

State of Texas (1980)

An effort to determine land owner-ship rights in contest between the State of Texas and major oil companies was
undertaken using a specialized vibro-corer to interpret recent (< 50 year) storm induced changes in the barrier island
complex of the southern Laguna Madre. Coresweretaken in very shallow water on a one mileintersect grid pattern over
alarge areawesterly of the barrier islands.

Design & Development of Specialized Aquatic Instrumentation
Relevant Experience

Continuous Seston Sampler San Clemente, USA

Marine Review Committee/ California Coastal Commission (1997)

In order to acquire continuous diurnal samples of seston levels in support of biological evaluations of organism
sustainability, Ecosystem designed, developed, and operated an underwater seston sampler. It took automatic sampleson
preset schedules and stored the samples with preservative. The samples were removed from the sampler by diver about
every ten days.

Surf Zone Water Sampler Eureka, USA

L ousiana-Pacific (1995)

To determine whether effluent from an offshore diffuser line was meeting established standards a tracer study was
undertaken. Aspart of the study it wasimportant to determineif effluent had the potential to enter the surf zone. A water
sampler was devised that used a crossbow and a specialized sampler to take surf zone sampleson a 7/24 basis. Asasafety
concern and in a effort to get samples with limited sand content the sampler would be shot out into the surf and retrieved
with a surf fishing redl.

M anganese Nodule Exploration System South Central Pacific

Bear Creek Mining Company (1967)

Early in our companies operations a specialized and antonymous manganese nodule sampler was developed as an
exploration tool. In order to shorten sampling time in such deep waters it was necessary to get away from the standard
method of lowering equipment to the seafloor by wire line. It was also desirable to be able to collect samples that had
statistical relevance. Sowedesigned afreefall sampler and a sampling program that saw samples collected at each corner
of a one square mile area and this pattern was then repeated on aten mile grid. Other equipment such as cameras and
retrieval methods were included with the system to increase data recovery
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Search & Recovery
Relevant Experience

L ocation of Airplane Crash Sites Various Sites, USA

Various Clients (1986 - present)

Underwater search for plane wrecks and victims and for antique aircraft using primarily side scan sonar have been
undertaken at Molokai Channel, Hawaii; Santa Barbara, CA; Oceanside, CA; LaJolla, CA; San Francisco Bay, CA; Lake
Michigan, MI; and Lake Havasu, AZ.

L ost Oceanographic Equipment Sear ch Gulf of California, Mexico

Cicese (2003)

A series of instrumented moorings installed in the northern Gulf of California could not be located. ECO-M provided a
side scan sonar search for the moorings and instrumentation.

Body Search M oldau, Czeck Republic

Czeck Civil Authority (1998)

Victims of mafia style warfare were suspected to have been thrown into alocal reservoir. Our search located two victims
that were recovered by the Civil Authority.

Relocation of Wave M easur ement Equipment Camp Pendleton, CA

Naval Resear ch Labs, Bay Saint Louis, Mississippi (1997)

Instrumentation installed by NRL staff could not be relocated. ECO-M provided a detailed side scan sonar search for the
instrumentation and moorings.

Relocation of Mines Camp Pendleton, CA

Department of the Navy (1997)

Countermeasure experiments were conducted on mines installed offshore Camp Pendleton. At the end of operations the
mines could not be relocated. ECO-M provided relocation services using side scan sonar.

Diving, Vessdl, and Technical Support Services
Relevant Experience

Biological Studiesin San Diego Har bor San Diego, USA

Teneralnc./ San Diego Gas & Electric Co. (2001)

NPDES permit requirementsfor power plant operationsrequired the collection of planktonic organismswithin San Diego
Bay to determineif the plants operations were affecting population. Twenty four hour per day boat serviceswere provided
to support the collection of samples.

Bathymetric Survey Support San Diego, USA

Naval Research L abs (1999)

Acuity and precision testing of aircraft borneLaser systemsfor seafl oor interpretation was supported by providing precision
surveying service assistance offshore of Pt. Loma and within San Diego Harbor.

Support for Experimental Projects Camp Pendelton, USA

Stennis Space Center, Miss. / US Navy (1998)

Several coordinated projectsinvolving aircraft, autonymous underwater vehicles, mine deployments, and coastal dynamics
were undertaken by the Stennis Center. Ecosystems was contracted to support these programs. Our participation included
the layout of an optical target containing 60 one meter square panels that had to be placed on the seafloor with survey
accuracy elevated above the seafloor at a precise height of one meter, the installation of monitoring equipment on the
seafloor and the analysis of collected data, and the relocation of mines and other materialsinstalled for the project.
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QUALITY ASSURANCE / QUALITY CONTROL
PROTOCOLS

Quality Assurance and Quality Control (QA/QC) are important considerations where data collection
activities are undertaken. QA/QC must be employed from the beginning of a project using a “design
plan” as described below. This section defines our approach to QA/QC and shows the importance we
place on quality performance.

Proper design of field work ensures that data collected answers the scientific question(s) under
consideration. Design must, therefore, include:

Extensive knowledge of the condition to be tested in order to draw valid inferences from the data
collected. Thisimpliesthat the designer must be deeply knowledgeableregarding the subject to betested.
A logical structure must be utilized to collect datathat pertainsdirectly to the phenomenon being tested
and to the questions being asked.

Controls must be utilized in experimental design, especially where statistical relevance is of concern.
Adequate senditivity must be utilized for the results to be relevant.

Execution of the experiment must be undertakeninamanner that eliminatesthe collection of faulty data.

QA/QC is conceived and centered on flow control methods that define specific areas of responsibility
with proper checks and balances, providing for regular procedura control. Quality performance is
worthy of achievement and quality results follow inherently. QA ensures that data collected is
representative, documented, and of known and acceptable quality. QC isthe systemof technical activities
that control performance so that specified standardsare met. There are different approachesto achieve
proper QC. Their differencesare primarily related to thetasks undertaken to provide solutionsto specific
problems.
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At ECO-M we use flow control methods that define, for example, the process for the retrieval, data
recovery, refurbishment, and redeployment of data collection instrumentation that uses the go-no-go
principle of process control.

Animportant key to our company’' s success has been our ability to assign experienced Project Managers
to each project that we undertake. The Project Manager is supported (on larger projects) by agroup of
task-specific managers. Additional technical support is provided by the team members. This open
interaction in our organization has created afriendly atmosphere that has fostered the concept of quality
performance.

Project operational control within our organization requires persistent senior review and involvement in
the execution and completion of tasks with ample attention to feed-back from "lessons learned.”

As part of cost and schedule control, we provide our management team with three specific management
tools:

Briefings: Held by the"Project Manager" to discuss project progress and to develop
solutions to any problems encountered.

Status Meetings: Brief meetings held by the "Program Manager" where each task is orally
summarized with respect to cost, schedule, and performance.

Accounting Review: Weekly review of the accounting of project activities, both by individual
and specific tasks, where expenditures are compared to budget, and
invoice status is reviewed.
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PROFESSIONAL ASSOCIATES

Mark L. Barnum, E.E., Engineer — Mr. Barnumisaspecialist in DGPS and GPS system integration,
geographical information system mapping, oceanographic data collection and processing, and precision
navigation and positioning. He has worked as an electronics technician at the Lamont Doherty Earth
Observatory at Columbia University, a development engineer at the Scripps I nstitute of Oceanography,
aninternational field engineer at Inter-Ocean Systems and a senior engineer with Racal Pelagos. Hewas
the vice president of Trans-global Exploration and Geo-Science, acompany that analyzed water and soil
for petroleum exploration and environmental pollutants.

Janice Callahan, Ph.D., Statistician — Dr. Callahan earned a B.S. in Applied Mathematics &
Engineering Physicsin 1963 from the University of Wisconsin and a Ph.D. in Mathematical Statisticsin
1969 from JohnsHopkins University. Over the course of her 30-year career, Dr. Callahan has performed
statistical data analysis and numerical modeling for a wide variety of high-technology businesses,
including environmental services, medical and pharmaceutical firms, engineering companies, and defense
contractors. She develops statistical designs, methods, protocols, models and analysis plans; performs
dataentry, calculations, manipulations, sampling, interpretations, verificationsand validations, analyses,
prepares studies, plans and statistical reports.

Arthur L. Carpenter, M.S,, Statistician and Data Analyst — Mr. Carpenter holdsan M.S. degreein
mathematics from the Colorado School of Mines, and has completed post graduate studies in
environmental statistics at the University of Texas at Dallas. He has a strong background in survey and
experiment design, data base design and management, and univariate and multivariate statistical
techniques. Hiscomputing background includesFORTRAN, BASIN, SAS, PRODAS, REXX, EXEC2,
BMDP, and SPSS; with executive on IBM, DEC, DG, IBM-PC and Tektronix systems; using OS
(MVS), VM (CMC), MS DOS and CPM. He has over 16 years of experience in data processing and
statistical analysis. He has provided experimental design and analytical support for many field effluent
discharge studies and laboratory toxicity. He has analyzed the effects of thermal effluents on marine
communities, designed experiments and analyses for determining the effects of dissolved solids on
freshwater fish populations, and created data collection and analytical programs for air quality studies
throughout California. Mr. Carpenter has maintained complex hardware and software systemsfor major
environmental studies. He currently provides repository services for an environmental data base
consisting of nearly 300 megabytes subdivided into 12 task areas, 135 data bases, and nearly 2200
individual data sets.

Robert F. Dill, Ph.D., Marine Geologist — Dr. Dill has 45 years of experience conducting marine
geological research, teaching, and consulting with offshore oil industry and government agencies. He has
spent fifteen years conducting research on sedimentary processes, geotechnical properties of marine
sediments, submarine canyons, oceanography, ocean minerals, and comparative land mineral deposits,
and scientific diving and submersibletechniquesfor geological studies. Present affiliationswith Humboldt
State University and University of South Carolina. Past affiliations with George Washington University,
Fairleigh Dickinson University, and San Diego State University. Currently, President of Dill GeoMarine
Consultantsin San Diego. Previously, founder, and co-owner of NEKTON, Inc., an offshore mapping,
developer of scientific submersibles, and a seismic exploration company.
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Hany Elwany, Ph.D., MASCE, Engineer, Oceanographer and Hydrologist +Dr. Elwany received
his B.S. Degree in Mechanical Engineering from Alexandria University in 1971. In 1977, he completed
his Ph.D. at the University of Dundee, United Kingdom. He obtained an additional B.S. degree in
Mathematics and Statistics at Alexandria University in 1980. He has conducted extensive studieson the
impact of coastal development and erosion in the Nile Delta, particularly since the construction of the
Aswandam. Dr. Elwany hasemployed mathematical and computer techniquesto study theoptimal design
structures under various dynamic constraints; the dynamic response of mechanical systems (dynamic
loading); the interaction between currents, waves and structures, design of offshore structures, and data
analyses, smulation, and dynamic modeling of ocean and coastal conditions.

Hans Kaspar, M.S,, Data Analyst + Mr. Kaspar holds a Master of Science Degree from California
State University, Northridge and a B.S. Degree in Business Administration (Statistics) from the
University of the City of New York. From 1978 through 1988, Mr. Kaspar was the Executive Director
for the Marine Review Committee, Inc. (established by the California Coastal Commission) where he
monitored the performance of contractors (including ECO-Systems) in the environmental studies of the
ecological impact of anuclear power generator. Heaso instituted and supervised analysis and computer
programming efforts, prepared and managed MRC®budget, and designed and managed the development
of a computer simulation of ocean discharged waters by a nuclear power water cooling system. Mr.
Kaspar came to ECO-Systems in May of 1993 as our chief analyst. He established requirements for a
physical oceanographic database application using BASEIV and LOTUS, through a user friendly shell
interface, and supervised the implementation of the program. He also wrote a User® Guide and
supported the user in the practical application of the program, aswell asdesigning aLOTUS application
to analyze the data for summarization and evaluation including graphic presentations.

John E. List, Ph.D., Environmental Engineer + Dr. List received his Bachelors Degree in civil
engineering and mathematics, and in 1965 received hisPh.D. in Applied Mathematicsfromthe California
Institute of Technology. He has 25 years of experience in hydraulics engineering and fluid mechanics
research and practice, and has prepared reports and papersinthefollowing areas: geothermal flows, river
control modeling, power plant cooling water systems, brine and wastewater diffusers, dredge spoil
disposal, river dispersion, solar heat storage systems, reservoir destratification and mixing, well-testing
and failure, pulsation control and water hammer, pipeline failure, ground water mass balance, ocean
current and temperature analysis, buoyant jets and plumes, laser-Doppler flow measurement, spreading
of heavy gases and liquids, sedimentation tank design, particle coagulation and growth, acoustic
resonance in piping systems, gas transfer at liquid/gas interfaces, and dn flow visualization by laser-
induced fluorescence.

Babette Lithgow, B.S., R.E.A., Environmental Geologist + Ms. Lithgow is a project manager
experienced in environmental marine geology including site assessment and management of soil and
groundwater remediation programs for both public agencies and industrial clientele. Sheisaregistered
environmental assessor (REA). She performs environmental compliance assessments, including
hazardous waste management, minimization, recycling, and storm water permitting plans and also
manages environmental assessments for real estate transactions. Ms. Lithgow also has experience in
environmental oceanography researching the impact of San Onofre Nuclear Generating Station on the
near shore marine environment. In addition, she worked as a geologist in the geotechnical field, and as
amuseum scientist at Scripps I nstitute of Oceanography, Deep SeaDrilling Project. She has also taught
earth science and chemistry to middle and high school students. Recently, she waslead project manager
on amulti-million dollar hazardous waste engineering contract with SWDIV NFEC.
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Lawrence L. Lovell, B.S. + Mr. Lovell has over 25 years experience with academic and private
organizationsin the areas of invertebrate systematics and benthic ecology. He received his Bachelors of
Science from the University of South Carolinain 1973. He has participated in a wide range of studies
of estuarine, bay, intertidal, and subtidal benthic communities from the eastern Pacific (Alaskato Peru)
and the western North Atlantic (South Carolina, New Y ork, Delaware, and Massachusetts. Mr. Lovell
has acted as field leader, laboratory manager, and polychaete taxonomist for numerous benthic studies;
including 316bwaiver studies; biological assessment for oil platformand pipelinestudies; dredgedisposal,
port expansion, oil spill monitoring studies; and biological baseline studies. Heis experienced inthe use
of various types of sampling gear; including hand core, Van Veen grab, box core, Smith-Mclntyre grab,
otter trawl, beamtrawl, remotecamera, water bottle samplers, water quality probes, and transmissometer.
Mr. Lovell has authored or contributed to over 20 scientific publications and reports.

Kyle Marshall Field Operations Controller, Computer Analyst, Data Processor = Mr. Marshall
joined EcoSystems in 1987. He has completed 4 years at Mira Costa College where he received
certificatesin Mechanical Drafting, CAD and Advanced CAD Operations. Heisacomputer operations
specialist and provides most of the mapping (GIS) and related data presentation information utilized by
ECO-M. In addition, he is responsible for daily planning and operation of field projects. He is an
experienced diver and provides operation support in avariety of scientific field programs operated by
EcoSystems. He has substantial experiencein computer graphics development and hasparticipated inthe
creation and rendering of commercial graphics products in the entertainment industry.

Neil Marshall, Geologist, Oceanographer + Mr. Marshall has over 35 years experience in
oceanographic projects collecting geological, geophysical, physical oceanographic, and biological
information. He has participated in more than 60 oceanographic expeditions/projects conducted
throughout the world. In addition, he has designed and developed new oceanographic instrumentation
used in the evaluation and processing of a broad range of data. His experience includes 20 years at
Scripps Institution of Oceanography in marine geology, ocean processes, and at-sea operations. Past
research has included research of offshore sediment processes, analysis of bioturbation and bioerosion
and their effects on marine sediment stratigraphy, and causes and effects of current regimes on the
continental shelf and in submarine canyons. Earlier work was related to earthquake effects on deltaic
deposits and to offshore archaeological sites.

Timothy Norall, M.S., Marine Biology, Oceanography, Sonar Specialist £ Mr. Norall received his
B.A. degree in Environmental Biology in 1971, at the University of California, Santa Barbara, and his
M.S. degreein Marine Botany at the University of New Hampshirein 1976. He beganworking for ECO-
Systems Management Associates, Inc. in 1985, where heis responsible for the kelp mapping studies off
San Onofre. From 1984-85, Mr. Norall wasaresearch diver for USC and wasinvolved inimpact-control
studies of the kelp bed community off the San Onofre Nuclear Generating Station (SONGS). His major
qualificationsinclude experienceindesigning, conducting and managing marine studiesand surveys, deep
Sea survey operations, including deep tow instrumentation and deep sea sampling procedures.
Bathymetric and side scan surveys, physiological and ecological studies of benthic and intertidal marine
algae and invertebrates, nutrient analysis of seawater, and mariculture and propagation techniques of
economically important marine algae. Heisaso a certified SCUBA diver with 20 years experience and
approximately 1000 hours of logged dives.
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LarryJ.Pierson,M.A.,B.A. Historian, Archaeologist + Mr. Piersonisaspecialist in historic research,
archaeological studies, historic artifact analysis, cultural evaluation of electronic remote sensing data,
preparation of draft archaeological and historical reports. He co-produced the First Computer
Compendiumof CdiforniaShipwrecks, 1972, designed and conducted thefirst underwater archaeological
surveys in Cdlifornia in response to the California Environmental Quality Act and conducted the
shipwreck portion of thefirst formal inventory of cultural resourcesoffshore southern California. Hewas
the cozinvestigator of the first prexColumbian Asiatic shipwreck site offshore North America and has
carried out cultural evaluations, geohazards and bathymetric interpretations of electronic remote sensing
data for federal and state oil and gas lease tracts offshore California Mr. Pierson assisted in training
federal environmental reviewers in electronic remote sensing systems surveys and systems records
interpretations and he discovered a Pleistocene/Holocene submerged and buried paleoestuary offshore
the west Santa Barbara Channel, California.

Roy Pettus, BS, MS, Marineand Terrestrial Archaeologist + Mr. Pettusis broadly experienced in
archaeological investigations. Principal investigator on more than 70 marine archaeology projects in
Alaska, California, and the U.S. Gulf of Mexico States. Hisexperienceincludeswork with submersibles,
ROV, Laser Imagery, and the more regular exploration such as side scan sonar and magnetometry. He
Is alicensed scientific diver with more than 2000 dives as an archaeologist.

David A Potter, AICP - Mr. Potter has over 30 years of consulting and public sector in environmental
analysis and community/general planning. Since 1971 his experience has focused on the preparation of
documents in compliance with the National Environmental Policy Act (NEPA) and the California
Environmental Quality Act (CEQA). In addition to his thorough knowledge of CEQA and NEPA, he
also hasimplicit knowledge of other local, state and federal planning and environmental regulations and
policies. He spent 4 years managing the environmental assessment group of a large international
environmental consulting firm and managing/directing the environmental analysis of major projects. In
the public sector he has 21 years experience. As former Deputy Planning Director responsible for the
City of San Diego' s Environmental Quality Division, he managed 25 professional and clerical staff inthe
environmental analysis of approximately 800 projectsannually, including the annual preparation of 40-50
ElIRs and 200-250 Initial Studies/Negative Declarations. He represented the Planning Department on
environmental matters at public hearings held by the City Council, Planning Commission, Subdivision
Board, and Board of Zoning Appeals. His experience with litigation includes testimony on behalf of the
City of San Diego and U.S. District Attorney. He has aMaster of City Planning degree and is certified
by the American Institute of Certified Planners (AICP).

Stephen Schroeter, Ph.D., Ecologist = Dr. Schroeter received a B.S. in Zoology and an M.S. in
Zoology with aminor in Statistics at Brigham Y oung University. At the University of California, Santa
Barbara, he received a Ph.D. in Ecology with a minor in Mathematical Biology in 1978. His graduate
research consisted of demographic studies of marine plants and animals and experimental studies of the
effects of competition and predation on marine communities. After receiving hisPh.D., he held positions
as apostdoctoral research associate, Hancock Fellow, and Research Assistant Professor of Biology at
the University of Southern California. While at USC, he and two colleagueswereresponsiblefor alarge
research program for the California Coastal Commission that examined the potential impacts of an open
coast nuclear power plant. He studied population dynamics and competitive interactions among three
species of sea urchins on Catalina | sland and on the effects of different guilds of predators on sea urchin
populations in Nova Scotia. 1n 1987, with Dr. John Dixon, he founded Ecometrics, a firm devoted to
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bringing ecological theory and techniques to bear on the practical issues of environmental impact
assessment.

Richard Smith, M.S,, Ecologist & Environmental Biologist + Mr. Smith isaspecialist in field study
management, data management, and data analyses. He received a B.A. degree in Aquatic Biology from
the University of California, Santa Barbara. He continued his graduate studies at San Diego State
University where he received his M.S. degree in Biology with an emphasis in Ecology in 1985. His
graduate research examined effects of effluent from power generating plants on marine sessile
invertebrate communities. In 1984, Mr. Smith founded Science Exploration, an ecological and computer
consulting company providing marineecological field studiesand analyses, marineand aerial photography
and videography, and data analyses using SAS and PRODAS. He provides online statistical and
application consulting to major projects including work on coastal power plant effects in Southern
Californiaand damage assessment of the Exxon Vadez oil spill in the Prince William Sound, Alaska. He
was in charge of the bioassay laboratory in Seward, Alaska, where he performed bioassays using sea
urchins and sea stars, and he conducted bivalve fertilization experiments. He is an experienced aerial
photographer and has provided color and infrared and videography to various ecological groups.

Phil Walen, Geophysicist BS (GP 917) £ Mr. Walen was educated at Cerritos College (AA Civil
Engineering) and the University of Arizona (BS Geosciences). His professional career hastaken himall
over thewestern United Statesproviding geophysical field services. Hisspeciatiesinclude survey design,
data acquisition, interpretation, and computer modeling. He has provided reports on geological
conditions for engineering, mining, and environmental projects. He is broadly proficient with many
geophysical dataacquisition systemsused for seismic reflection and refraction, GPR, gravity, magnetics,
electrical, and electromagnetics (EM).

Jennifer Wolf, M.S,, Biology + Ms. Wolf received her Bachelors Degree in Biology from Loyola
Marymount University. She received her Masters from San Diego State University in Biology with an
emphasisin ecology in 1991. Since 1990 she has been a research assistant for a sea urchin recruitment
study under the direction of Dr. Tom Ebert, San Diego State University, and Dr. Steve Schroeter and
Dr. John Dixon at Ecometrics. Ms. Wolf hascarried out research with the San Diego Zoologica Society,
ERC Environment and Energy Service, San Diego State University, LosAngelesCounty Natural History
Museum and the Cabrillo Marine MuseunyAmerican Cetacean Society Whale Watch Program.

Arthur Wolfson, Ph.D., Marine Ecologist = Dr. Wolfson is a marine ecologist with wide-ranging
international experience. He has studied environmental impacts from coastal power generation and
wastewater disposal; developed biofouling control procedures; investigated offshoreoil platformecology;
surveyed coral reef communities, documented biological baseline conditions; monitored recreational and
commercial uses of the ocean; and, evaluated restoration plans and mitigation measures for coastal
lagoons and bays. His experience with coastal energy development includesfield studiesat I1o, Peru and
Yanbu, Saudi Arabia. Dr. Wolfson is a founding Partner of International Biological Consultants, an
Associate of the Sea World Research Institute, and has held consulting appointments with Argonne
National Laboratories and the U.S. Environmental Protection Agency. He holds a 200-foot dive
certification and has had SCUBA diving experience on the east and west coasts of the United States and
in the Gulf of Alaska, Gulf of California, Hawaiian Ilands, Micronesia, Caribbean | lands, Red Sea, and
Persian Gulf.
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69-1

70-1

78-1

79-1

79-2

79-3

80-1

80-2

80-3

80-4

81-1

81-2

81-3

REPORTSAND PUBLICATIONS

Zabloudil, K.F. 1969. Recording the World Benesth the Sea. Alden Publishing.

Zabloudil, K.F. and D. Caulfield. 1970. "Programming, Ultimate Tool in High Resolution
Recording." International Geophysical Conference, Monte Carlo, Monaco.

Geophysical Results of a Mineral Exploration and Environmental Survey, Bluff, Alaska,
submitted to Auric Enterprises, Zabloudil, K., Marsnall, N., EcoSystems Mgt. Assoc., Inc. 1978.

Spatial and temporal patterns of temperature, nutrients, seston, chlorophyll-A and plankton off
San Onofre, from August, 1976-September, 1978, and the relationships of these patternsto the
SONGS cooling EcoSystemsManagement Associates, I nc., for Marine Review Committee, MRC
document ; 79-01, 1979.

Rossfelder, A.M., K.F. Zabloudil and J.B. Warner. 1979. "Reconnaissance of Craters in
Eniwetok Atoll, Marshall ISands." Prepared for the U.S. Air Force, Kirkland A.F. Base.

Reconnaissance of Christmas Idand of the Line Idands, North Pacific, 1979; Warner, J.,
submitted to CGMP Minerals Exploration Co. Operator, EcoSystems Mgt. Assoc., Inc.

Final report of the Turbidity Program predicted changesin irradiance at San Onofre Kelp (SOK)
| prepared by: John Reitzel, EcoSystems Management Associates, Inc., for Marine Review
Committee. Solana Beach, Calif. 1980.

Zabloudil, K.F., and N.F. Marshall. 1980. "A highly portable, multi-tool, shallow water survey
system for offshore mineral deposit exploration.” Proceedings OTC-Offshore Technology
Conference, Vol. 3875, May 1980: 211-214.

Northern Guam Lens Study, Ground Water Evaluation Report, submitted to EPA Guam,;
EcoSystems Management Associates, Inc., 1980.

Oceanographic Drogue Study - San Onofre submitted to Southern California Edison Co.; List J.,
EcoSystems Mgt. Assoc., Inc. 1980.

Physical-chemical data summary no. 1 / prepared for the Marine Review Committee by
EcoSystems Management Associates, Inc. San Diego, Calif. : EcoSystems Management
Associates, Inc., 1981.

Data summary of findings : physical and chemical oceanography : 21 May 1981-25 November
198:report no. 4 / prepared by principa investigators: John Reitzel, Karel F. Zabloudil. San
Diego, Calif.:EcoSystems Management Associates, Inc., 1981.

Technical Proposal for the Physical/Chemical Oceanographic Program in Support of the Marine
Biological Studies at San Onofre Nuclear Generating Station, 1981.
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82-1

82-2

82-3

82-4

82-5

82-6

83-1

83-2

83-3

83-4

83-5

83-6

84-1

Data summary of findings : physical and chemical oceanography : 21 May 1981-11 March 1982
: report no. 5 /prepared by principal investigators: John Reitzel, Karel F. Zabloudil. San Diego,
Cadlif. : EcoSystems Management Associates, Inc., 1982.

SONGS physical and chemical oceanography : final report : contract MRC prepared for the
Marine Review Committee by John Reitzel, Karel F. Zabloudil, principal investigators. San
Diego, Calif. : EcoSystems Management Associates, Inc., 1982.

The longshore coherence of motionsin the ocean offshore of the San Onofre Nuclear Generating
Station during the summer : final report / by C.D. Winant with EcoSystems Management
Associates, Inc.,. Solana Beach, Calif.: Marine Review Committee, 1982.

Zabloudil, K.F., D.W. Wooster and N.F. Marshall. 1978-81. "Kelp Mapping Survey Reports
Nos. 1-12." Prepared for the Marine Review Committee, 1982.

Kahe Point, Hawaii, Offshore Geophysical Reconnaissance, Final Report OTEC/Lawrence Lab,
1982.

Hondo/L as Flores Pipeline Route Evaluation, Mesa2 / Exxon, Marshall, N.; 1981-82.

Drogue study : Phase I: Feb. 22-23, 1983 : Phase II: April 6-7, 1983 / submitted to Marine
Review Committee ; submitted by EcoSystems Management Assoc. Encinitas, Calif.:
EcoSystems Management Associates, Inc., 1983.

Report on 1982 data, Marine environmental analysis and interpretation, San
Onofre Nuclear Generating Station for Southern California Edison Company, EcoSystems
Management Associates, Inc.,1983.

Summary of field methods and laboratory procedures for the physical/chemical program/
submitted to Marine Review Committee ; submitted by EcoSystems Management Assoc.
Encinitas, Calif. 1983.

Zabloudil, K.F., and J.S. Reitzel. "SONGS Physical and Chemical Final Report," Contract MRC-
82-3. Submitted to the Marine Review Committee, Inc. 1983.

Bathymetric and Side Scan Sonar Survey for the Proposed Kealakehe Waste Water Ouitfall;
submitted to R. M. Towill Co.; EcoSystems Management Associates, Inc., 1983.

Seismic Studies at the OTEC Site Kahe Point; for E.K. Noda Assoc., EcoSystems Management
Associates, Inc., 1983.

Potential effects of releasing the material in the laydown pad seaward of the San Onofre Nuclear

Generating Station / by EcoSystems Management Associates, Inc., Gary C Goldman, Linda C.
Holmes for Marine Review Committee, Encinitas, Calif.: EcoSystems Management Associates,
Inc., 1984.
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Satement of Qualifications

84-1

84-2

84-3

84-4

84-5

84-6

84-7

84-8

84-9

84-10

85-1

85-2

Reconstruction of the temperature history of the bottom waters of the San Onofre kelp bed from
1977 to 1983 Gary C Goldman for Marine Review Committee. Encinitas, Calif. : EcoSystems
Management Associates, Inc., 1984.

The determination of the effects of SONGS on the nearby marine environment and the separation
of those effects from the natural background / prepared for: Marine Review Committee ;
submitted by: Gary C. Goldman. Encinitas, Calif. : EcoSystems Management Associates, Inc.,
1984.

Purpose and methods of gathering data during SONGS pre-operational monitoring period /
prepared by Hans Kaspar ; for Marine Review Committee, Inc. Encinitas, CA, 1984.

SONGS physical and chemical oceanography : 2nd trimester report August through November
1984 : contract MRC 84-85 / prepared for: Marine Review Committee, Inc. submitted by: John
Reitzel, Karel F. Zabloudil,.Encinitas, Cdlif. : EcoSystems Management Associates, Inc., 1984.

SONGS physical and chemical oceanography : final report : contract MRC-82-3 / prepared for
the Marine Review Committee by John Reitzel, Karel F. Zabloudil, principa investigators.
Encinitas, Calif. : EcoSystems Management Associates, Inc., 1984.

Zabloudil, K.F. 1984. "A micro-powered underwater logger for recording photosynthetically
activeradiation and illumination.” Proceedings SPI E-International Society for Optical Engineers
489:375-379. Ocean Optics, Vol.VII, June 25-28, 1984.

Zabloudil, K.F., J.S. Reitzel and P. Walen."Kelp Density Mapping Using Downlooking Sonar;
Surveys 1,2 and 3." Reports submitted to the Marine Review Committee, Inc. 1984.

Report on the Geophysical Results for the Mineral Exploration Surveys - New Caledonia,
submitted to CGMP Minerals Exploration Co., Warner, J.B.; 1983-84.

Seismic Profiling in Pearl Harbor, Hawaii; Summary Report submitted to GeoL abs, Walen, P.A.,
EcoSystems Mgt Assoc., Inc. 1984.

SONGS Plume Mapping Results - The Distribution of Temperature and Particulates - Cruises
PC-042 & PCO043; Plutchak, N., Zabloudil, K.F.; submitted to the MRC; EcoSystems
Management Associates, Inc., 1984.

SONGS physical and chemical oceanography : final report : contract MRC 84-85 / prepared for:
Marine Review Committee, Inc. submitted by: John Reitzel, M. Rustin Erdman, Karel Zabloudil,
principal investigators. Encinitas, Calif. : EcoSystems Management Associates, Inc., 1985.

Report to Marine Review Committee on winter oceanographic drogue study, San Onofre,
February 22-23 and April 6-7, 1983 / prepared by Flow Science Incorporated with EcoSystems
Management Associates, Inc., 1985.
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85-3

85-4

85-5

85-6

85-7

86-1

86-2

86-3

86-4

86-5

86-6

86-7

Description and analysis of SONGS beach profiles / submitted to Marine Review Committee ;
prepared by: Wendell Gayman. Encinitas, Calif.: EcoSystems Management Associates, Inc.,
1985.

SONGS physical and chemical oceanography : semi-annual report : contract MRC 85-86/
prepared for: Marine Review Committee, Inc. submitted by: M. Rustin Erdman, John Reitzel,
Karel Zabloudil, principal investigators. Encinitas, Calif.: EcoSystems Management Associates,
Inc., 1985.

Description and analysis of SONGS beach profiles / submitted to Marine Review Committee ;
prepared by: Wendell Gayman, EcoSystems M anagement Associates, I nc., Encinitas, Calif. 1985.

Zabloudil, K.F., "Monitoring Photosynthetic Irradiance and Temperature for Aquatic
Photoprocesses with A Solid State Underwater Digital Data Logger." Proceedings, Pacific
Division of the Amer. Assoc. for the Advancement of Science 4:44. 1985.

Kelp Density Estimates from Down Looking Sonar Surveys. Reitzel..et.al, 1985, MRC.

SONGS physical and chemical oceanography : semi-annua report : contract MRC 85-86 /
prepared for: Marine Review Committee, Inc. submitted by: M. Rustin Erdman, John Reitzel,
Karel Zabloudil, principal investigators. Encinitas, Calif. : EcoSystems Management Associates,
Inc., 1986.

Preliminary report investigation of the cause of recent deposition of fine sedimentsin 45 feet of
water south of the SONGS Units 2 and 3 diffusers / prepared Wendell Gayman EcoSystems
Management Associates, Inc., for the Marine Review Committee, Inc. Encinitas, CA :1986.

SONGS physical and chemical oceanography : final report : contract MRC 85-86 / prepared for:
Marine Review Committee, Inc. submitted by: John Reitzel, M. Rustin Erdman, Karel Zabloudil,
principal investigators. Encinitas, Calif. : 1986.

Estimates of turbulent diffusivity in the sea off San Onofre : report to the Technical Committee
of MRC/ by John Reitzel, ECO-M. Encinitas, Calif.:EcoSystems Management Associates, Inc.,
1986.

Spatial Coherence of Motions in the Ocean Offshore of the San Onofre Nuclear Generating
Station during the Winter, Final Report, 1986.

High Resolution Satellite Based Monitoring and Prediction of Ice Drift in the Bering Sea, Oll
Company Consortium, 1986.

Eelgrass Inventory Survey - Mission Bay, submitted to the City of San Diego, Parks and
Recreation Department; Zabloudil, K; Marshall, N; Norall, T; EcoSystems Management Assoc.,
Inc. 1986.
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87-1

87-2

87-3

87-4

87-5

87-6

87-7

87-8

87-9

87-10

87-11

88-1

88-1

88-2

Estimated long-term mean concentration of effluent from SONGS: volume 11-2/ submitted to:
Marine Review Committee ; John Reitzel [et al.], EcoSystems Management Associates,
Inc.,Encinitas, Calif. 1987.

Instrumentation : final report : volume 1V-4 / submitted to: Marine Review Committee;
EcoSystems Management Assoc., Inc. Encinitas, Calif. :1987.

The Relation of dissolved nitrate to temperature off San Onofre : volume V-2 / submitted to:
Marine Review Committee ; submitted by John Reitzel [et al.]. Encinitas, Calif. : EcoSystems
Management Associates, Inc., 1987.

SONGS physical and chemical oceanography : report : contract MRC 86-87/preparedfor: Marine
Review Committee, Inc. submitted by: JohnReitzel [et al.], EcoSystems M anagement Associates,
Inc., Encinitas, Calif. 1987.

Statistical analyses: estimated physical changesdueto SONGS: volumelll/submitted to: Marine
Review Committee ; EcoSystems Management Assoc., Inc. Encinitas, Calif. 1987.

Zabloudil, K.F. and J.S. Reitzel. "Measurements of in-situ Seston Concentrations in Relation to
Optical Property.” 1987 Technical Symposium Southeast (Ocean Optics), Orlando, Florida, May
1987.

Artificial Reef Surveys (CDFG No. 6C-1600) in the Southern California Bight, California
Department of Fish and Game, 1987; EcoSystems Management Assoc., Inc. Encinitas, Calif.

Method for Estimating Kelp Density with Downlooking Sonar; Zabloudil, K., Project Support
Document; EcoSystems Management Associates, Inc., 1987.

SCE Therma Study, Kern River CA, submitted to Flow Science/Southern California Edison
Company, Zabloudil, K., EcoSystems Management Associates, Inc., 1987.

Geophysical and Bathymetric Survey in Saipan Harbor, Marianas|slands; for Apex International,
Tokyo, Japan; EcoSystems Management Associates, Inc., 1987.

Geophysical Studies of Chesterfield Atoll, New Caledonia; for GeoMarex Corp.; EcoSystems
Management Associates, Inc., 1987.

Disturbances of the Flow-Field by the Cooling System of SONGS, Reitzel, J., Elwany, H.,
Zabloudil, K., Erdman, R.; EcoSystems Management Associates, Inc., 1988.

Physical/chemical oceanography program at SONGS : final report 1987/submitted to: Marine
Review Committee; submitted by: John Reitzel [et a.]. Encinitas, Caif. EcoSystems
Management Associates, Inc., 1988.

Report on 1987 data, Marine environmental analysis and interpretation, San Onofre Nuclear
Generating Station, for Southern California Edison Company, EcoSystems Management
Associates, Inc.,1988.
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Satement of Qualifications

88-3

88-4

89-1

89-2

89-3

89-4

89-5

89-6

90-1

90-2

90-3

90-4

Locate Horizontal & Vertical Chevron Pipeline Crossings on Three Channelsin the Mississippi
Sound; for the US Army Corpsof Engineers, Mobile AL, EcoSystems Management Associates,
Inc., 1988.

Sacramento Deep Water Ship Channel Water Quality Monitoring Program-DACWO05-87-R-0012;
submitted to Sacramento District, Corpsof Engineers; Zabloudil, K., Elwany, H., Erdman, M.R.,
Marshall, N.; EcoSystems Management Associates, Inc., 1988.

Technical report to the California Coastal Commission. Physical and chemical oceanography /
MarineReview Committee, Inc.; prepared by John Reitzel, EcoSystems M anagement Associates,
Inc., 1989.

Zabloudil, K.F. and H. Elwany. "Physical Measurementsin LakeMead, NV from April 19to May
25, 1989," prepared for Dan Szumski & Associates/Clark County/City of Las Vegas 1989.

Zabloudil, K.F. and H. Elwany. "Physical/Chemical Measurements in Lake Mead, NV from
August 1 to October 11, 1989," prepared for the City of Las Vegas, Nevada, 1989.

Zabloudil, K.F., L.E. Deysher, and T.L. Noral. "Kelp Maps" Chapter 4 in Marine
Environmental Analysisand Interpretation. Technical Report on 1988 data, Southern California
Edison Co., Rosemead, California, Report No. 89-RD-11, 19809.

Offshore Seismic and Side-Scan Sonar Survey of Landslide Boundaries and Subsurface Geology
of Abalone Cove, Palo Verdes, CA., Dill, R., EcoSystems Management Associates, Inc., 1989.

Final Report for the Monitoring of Sacramento River Water Conditions, 1989 Season in order to
Determine the Extent of Salinity Intrusion into the Sacramento Deep Water Ship Channel;
submitted to Sacramento District, Corps of Engineers; Marsnall, N., Holmes-Dean, L.,
EcoSystems Management Associates, Inc., 1989.

Report on 1984 data, Marine environmental analysis and interpretation, San Onofre Nuclear
Generating Station, for Southern California Edison Company; EcoSystems Management
Associates, Inc., 1990.

Report on 1989 data, Marine environmental analysis and interpretation, San Onofre Nuclear
Generating Station, for Southern California Edison Company, 1990.

Elwany, M.H., K.F. Zabloudil, and R. Lowe. "Performance of Electromagnetic Current Meters
at Low Water Velocity (0-15 cm/sec).” Proceedings of Marine Instrumentation '90, 1990, San
Diego, CA.

Zabloudil, K.F., L. Deysher, N. Marshall, and T.L. Norall. "Kelp Maps," Chapter 6 in Marine
Environmental Analysis and Interpretation. Technical Report on 1989 data, Southern California
Edison Co., Rosemead, California, Report No. 90-RD-50, 1990.
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Satement of Qualifications

90-5

90-6

90-7

91-1

91-2

91-3

91-4

92-1

92-2

92-3

Elwany, H., K.F. Zabloudil, N. Marshal, R. Flick, J. Elliott and C. Valle. "Oceanographic
Processes and Water Quality,” Chapter 2 in Marine Environmental Analysis and I nterpretation.
Technical Report on 1989 data, Southern California Edison Co., Rosemead, California, Report
No. 90-RD-50, 1990.

Final Report for the Monitoring of Sacramento River Water Conditions,1990 Seasonin order to
Determine the Extent of Salinity Intrusion into the Sacramento Deep Water Ship Channel;
submitted to Sacramento District, Corps of Engineers; Marshall, N., Holmes-Dean, L.,
EcoSystems Management Associates, Inc., 1990.

Estimates of Kelp Density and Number of Plants from Downlooking Sonar Surveys, submitted
to Southern CaliforniaEdison Co., Rosemead, California; Norall, T., Marshall, N., Zabloudil, K.,
EcoSystems Management Associates, Inc., 1990.

Zabloudil, K.F., J.S. Reitzel, S. Schroeter, J. Dixon, T. Dean, and T.L. Norall. "Sonar Mapping
of Giant Kelp Density and Distribution." COASTAL ZONE '91 Proceedings of the Seventh
Symposium on Coastal and Ocean Management. pp. 391-406, 1991.

Zabloudil, K.F., N. Marshall, and T.L. Norall. "Kelp Maps," Chapter 4in_Marine Environmental
Analysis and Interpretation. Technical Report on 1990 data, Southern California Edison Co.,
Rosemead, California, Report No. 91-RD-10, 1991.

Elwany, H., K.F. Zabloudil, N. Marshall, R. Flick, J. Elliott and C. Valle. "Oceanographic
Processes and Water Quality," Chapter 2 (Part A) in Marine Environmental Analysis and
Interpretation. Technical Report on 1990 data, Southern California Edison Co., Rosemead,
California, Report No. 91-RD-10, 1991.

Final Report for the Monitoring of Sacramento River Water Conditions,1991 Seasonin order to
Determine the Extent of Salinity Intrusion into the Sacramento Deep Water Ship Channel;
submitted to Sacramento District, Corps of Engineers; Marshal, N., Holmes-Dean, L.,
EcoSystems Management Associates, Inc., 1991.

Marshall, N.F., and K.F. Zabloudil. "Artificial reef development concept for the utilization of in-
stu materials.” Presented and published at the Fifth Int. Conference on Aquatic Habitat
Enhancement. Long Beach, California, 1992.

Zabloudil, K.F., N. Marshall, and T.E. Norall. "Kelp Maps,” Chapter 4 in Marine Environmental
Analysis and Interpretation. Technical Report on 1990 data, Southern California Edison Co.,
Rosemead, California, Report No. 92-RD-20, 1992.

Elwany, H., K.F. Zabloudil, N. Marshall, R. Flick, J. Elliott and C. Valle. "Oceanographic
Processes and Water Quality," Chapter 2 (Part A) in Marine Environmental Analysis and
Interpretation. Technical Report on 1990 data, Southern California Edison Co., Rosemead,
California, Report No. 92-RD-20, 1992.
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92-4

92-5

92-6

92-7

92-8

92-9

92-10

92-11

93-1

93-2

93-3

Outfall Extension Study, Fina Report; submitted to Simpson Paper Co.; System Science
Applications; Environmental and Ocean Technology, Inc.; EcoSystems Mgt. Assoc., Inc. 1992.

A Seismic Survey off the San Dieguito River Outlet, Del Mar, California; submitted to Southern
CdliforniaEdison Co., Rosemead, California; Zabloudil, K., Marshall, N., Walen, P., Norall, T.,
EcoSystems Mgt. Assoc., Inc. 1992.

SampleCollection Planfor Sediment Collection-San Diego Bay, submitted to San Diego Regional
Water Quality Control Board; EcoSystems Management Associates, Inc., 1992.

Sub-bottomand Side Scan Sonar Survey for Artificial Reef Site Selection: South Lagunato Dana
Point; submitted to Southern California Edison Co., Rosemead, California; Zabloudil, K.,
Marshall, N., Walen, P., Norall, T.; EcoSystems Management Associates, Inc., 1992.

Sub-bottomand Side Scan Sonar Survey for Artificial Reef Site Selection: Carlsbad and Encinitas
Areas; Southern CaliforniaEdison Co., Rosemead, California; Zabloudil, K., Marshall, N., Walen,
P., Noral, T.; EcoSystems Management Associates, Inc., 1992.

Survey of Potential sites for the Construction of an Artificial Reef: submitted to Southern
California Edison Co., Rosemead, Cdlifornia; Zabloudil, K., Walen, P., Marshall, N., Norall, T.,
Harris, W., EcoSystems Management Associates, Inc.,; Dixon, J., Schroeter, S., Ecometrics;
Smith, R., Science Explorations, 1992.

Final Report for the Monitoring of Sacramento River Water Conditions, 1992 Seasonin order to
Determine the Extent of Salinity Intrusion into the Sacramento Deep Water Ship Channel;
submitted to Sacramento District, Corps of Engineers; Marshal, N., Holmes-Dean, L.,
EcoSystems Management Associates, Inc., 1992.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1992.

Castellammare Offshore Seismic Survey, Santa Monica, CA; submitted to Slossen
Assoc./CALTRANS; Dill, R.; EcoSystems Management Associates, Inc., / GeoMarine
Consultants, 1993.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1993a.

Final Report Monitoring Salinity Intrusioninto the Sacramento River Deep Water Ship Channel;
submitted to Sacramento District, Corps of Engineers, Marshall, N., Holmes-Dean, L.,
EcoSystems Management Associates, Inc., 1993.
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93-4

94-1

94-2

94-3

94-4

94-5

94-6

95-1

95-4

95-5

95-6

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1993b.

Tastiota Lagoon Hydrodynamic Evaluation; submitted to Constructiones Kiewit, S A. deC.V.;
EcoSystems Management Associates, Inc., 1994.

Artificial Reef Site Selection Monitoring for Irradiance, Temperature, and Seston; submitted to
Southern California Edison Co., Rosemead, California; EcoSystems Management Associates,
Inc., 1994.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshdl, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1994a.

“Fill of Ways 2" Environmental Monitoring Water Quality Sampling and Chemical Analyses;
baseline report and 3 monthly reports submitted to NASSCO, EcoSystems Management
Associates, Inc., 1994.

"D" Street Mitigation Site Water Quality Evaluation; submitted to NASSCO, San Diego, CA,
EcoSystems Management Associates, Inc., 1994.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reportsprepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshal, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1994b.

Raffinate Pit Characterization-Final Report; submitted to MK-Ferguson/ DOE; Weldon Spring
Super Fund Site, WSSRAP 3589-SC-WP397, EcoSystems Management Associates, Inc., 1994-
95.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1995a.

Report for the Geophysical Survey of apart of the Keswick Reservoir, submitted to Zenecalnc.;
EcoSystems Management Associates, Inc., 1995.

Lousiana-Pacific Samoa Pulpmill Plume Experiment, Particle Tragectory Study for Effluent
Tracking Offshore; Outfall Diffuser System Validation, submitted to Louisana-Pacific Inc.,
Systems Science Applications/ EcoSystems Management Associates, Inc., 1995.
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95-7

96-1

96-2

96-6

96-7

96-8

96-9

96-10

97-1

97-2

97-3

98-1

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1995b.

Report for Pre-dredging Survey at MARFAC Concrete Pier Approach; submitted to UCSD
Scripps Inst. of Oceanography; EcoSystems Management Associates, Inc., 1996.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1996a.

Report for Dredge spoil Survey from MARFAC Dredging Project located South of Imperial
Beach Pier; submitted to UCSD Scripps|nst. of Oceanography; submitted to Southern California
Edison Co., Rosemead, Cdlifornia; 1996.

High Resolution Seismic Profiling in Shallow Water; Zabloudil, K., EcoSystems Management
Associates, Inc., Informational Handout; 1996.

Side Scan Sonar Reconaisance Survey of Jake's Artificial Reef; submitted to Southern Calif.
Edison Co.; EcoSystems Management Associates, Inc., 1996.

Offshore Sediment Sampling Project off Palos Verde, CA; submitted to DG / L & W,
EcoSystems Management Associates, Inc., 1996.

NPDES Permit Marine Sediment Monitoring and Reporting; 12 individual reports prepared semi-
annually for shipyards and boatyards in San Diego Bay, submitted to the San Diego Regiona
Water Quality Control Board; Marshall, N., Holmes-Dean, L., EcoSystems Management
Associates, Inc., 1996b.

On the Discovery of Foundations of the Romanesgue Judith Bridge at Prague, Czech Republic,
Zabloudil, K.F., Dragoun, Z.; Society for Historical Archaeology Conference on Historical and
Underwater Archaeology, 1996; EcoSystems Management Associates, Inc., / Prague I nstitute of
the Sate Antiquities Services, Czech Republic, 1996.

NPDES Permit Marine Sediment Monitoring and Reporting; 4 individual reports prepared semi-
annually for shipyards in San Diego Bay, submitted to the San Diego Regional Water Quality
Control Board; Marsnall, N., Holmes-Dean, L., EcoSystems Management Associates, Inc.,
1997a

Sample Collection Plan NPDES Permit Monitoring and Reporting ProgramsMRP 97-36 & MRP
97-37 for 4 shipyards San Diego Bay; submitted to San Diego Regional Water Quality Control
Board; EcoSystems Management Associates, Inc., 1997.

Offshore Sand Thickness Analysis Arroyo Quemado to Tajiguas Creek, Santa Barbara, CA; for
Phillips Petroleum Co.; EcoSystems Management Associates, Inc., 1998.
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98-2

99-1

99-2
§9-3
99-4
99-5
00-1
00-2
00-3
00-4
00-5

01-1

01-2

01-3

Mission Beach Artificial Reef Survey, San Diego, CA, submitted to Southern California Edison
Co.; EcoSystems Management Associates, Inc.,1998.

NPDES Permit Marine Sediment Monitoring and Reporting; 4 individual reports prepared semi-
annually for shipyards in San Diego Bay, submitted to the San Diego Regional Water Quality
Control Board; Marshall, N., Holmes-Dean, L ., EcoSystemsManagement Associates, Inc., 1999.

Mission Beach & Pacific Beach Artificial Reef Surveys; submitted to Southern California Edison
Co., EcoSystems Management Associates, Inc., 1999.

South Carlsbad Offshore Site Characterization for Artificial Reef Siting; submitted to Southern
Cadlifornia Edison Co., EcoSystems Management Associates, Inc., 1999.

Report on the Development Phase of the San Clemente Artificial Reef; submitted to Southern
Cadlifornia Edison Co., EcoSystems Management Associates, Inc., 1999.

Contra Costa Water District Waste Water Impacts Evaluation Report, Flow Science Inc.,
EcoSystems Management Associates, Inc., 1999

Mandalay Pipeline Project Geophysical Survey, Submitted to Southern California Edison Co.,
EcoSystems Management Associates, Inc. dated March 28, 2000.

National Steel and Shipbuilding Company, NPDES Permit, Marine Sediment Monitoring and
Reporting, Annua Report, August 2000.

Kelp Density Study off San Onofre, California, submitted to Southern California Edison by
EcoSystems Management Associates, Inc., dated August 2000.

Offshore Bathymetry Study, Submitted to City of Encinitas by EcoSystems Management
Associates, Inc., 2000.

Buena Vista Coastal/Sea floor Characterization, Carlsbad, California. Submitted to Coastal
Environments, 2000.

Cultural Resources Report for San Francisco International Airport Runway Reconfiguration and
Feasibility Study and Plan, Submitted to URS Corp by EcoSystems M anagement Associates, Inc.
in association with Roy Pettus, May 2001.

Bathymetry, Substrate, and Kelp Distribution Survey in the vicinity of La Jolla Marine Reserve,
La Jolla, California, submitted to Scripps Institution of Oceanography by EcoSystems
Management Associates, Inc., August 2001.

Kelp Density Study off San Onofre, California, submitted to Southern California Edison by
EcoSystems Management Associates, Inc., August 2001.
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01-4

01-5

02-1

02-2

02-3

02-4

02-5

02-6

02-7

02-8

02-9

Continental Maritime, NPDES Permit, Marine Sediment Monitoring and Reporting, Annual
Report, submitted to Continental Maritimeby EcoSystems M anagement Associates, Inc., August
2001.

Footprints of Experimental Artificial Reef Modules off San Clemente California (July 2001),
submitted to California Coastal Commission by EcoSystems Management Associates, Inc.,
November 2001.

Water Quality Measurements and Transmissivity Profiles for 1st Quarter 2002, San Onofre,
California, submitted to Southern CaliforniaEdison by EcoSystems M anagement Associates, Inc.,
March 2002.

Bathymetry and Beach Elevation for Green Beach, San Onofre, California, submitted to Bechtel
by EcoSystems Management Associates, Inc., May 2002.

Sub-bottom Profiling in the vicinity of NOTS Pier, San Clemente Is., California, submitted to
Terra Costa by EcoSystems Management Associates, Inc., June 2002.

Water Quality Measurements and Transmissivity Profiles for 2nd Quarter 2002, San Onofre,
California, submitted to Southern CaliforniaEdison by EcoSystems M anagement Associates, Inc.,
June 2002.

Continental Maritime, NPDES Permit, Marine Sediment Monitoring and Reporting, Annual
Report, submitted to Continental Maritime by EcoSystems M anagement Associates, Inc., August
2002.

Water Quality Measurements and Transmissivity Profiles for 3rd Quarter 2002, San Onofre,
California, submitted to Southern CaliforniaEdison by EcoSystems M anagement Associates, Inc.,
September 2002.

Jet Probing Survey in Carlisle Canyon, Lake Sherwood, California, submitted to Group Delta
Consultants, Inc. by EcoSystems Management Associates, Inc., October 2002.

Sub-bottom Profiling, Substrate, and Bathymetry off shore of Crystal Cove, Laguna, California,
submitted to Coastal Environments by EcoSystems Management Associates, Inc., November
2002.

Water Quality Measurements and Transmissivity Profiles for 4th Quarter 2002, San Onofre,
Cadlifornia, submitted to Southern CaliforniaEdison by EcoSystemsManagement Associates, Inc.,
December 2002.
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PROFESSIONAL REFERENCES

Robert Grove

Southern California Edison Company
2244 Walnut Grove Avenue

Rosemead, CA 91770

(818) 302-9735

George Nichols

Sacramento Regional Water Quality Control Board
Formerly with U.S. Army Corps of Engineers

1325 J Street
Sacramento, CA 95814-2922
(916) 255-3109

Steve Schroeter

California Coastal Commission
2270 Camino Vida Roble
Carlsbad, CA 92009

(760) 438-5953

Sheryl Hodges
MK - Ferguson Group
7295 Highway 94 South
St. Charles, MO 63304
(314) 441-8086

Bryon Bass

URS Corp.

501 12" Street Suite 200
Oakland, CA 94607-4014
(510) 874-3235
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FACILITIES, EQUIPMENT, AND INSTRUMENTATION

ECO-M maintains 5300 sg. ft. of office space including: administrative offices, areas for drafting and
map preparation, an electronics lab, a chemical lab, a machine shop, 1000 sg. ft. of storage space for
seismic systems instrumentation and oceanographic monitoring equipment, and a staging area for the
preparation of field projects. ECO-M ownsand operatesthree small boatsfor its operationsin Southern
California. The"ECO-M 1" and "ECO-M I1" are 21-ft and 25-ft work boats from which various sonar
and shallow water seismic operations and monitoring station servicing are routinely performed. The
"OSPREY" is a 32-ft work boat which can aso be used for various sampling activities. Our staff of
professional SCUBA diverslog anaverageof 1500 divesper year installing, servicing, and removing data
acquisition systems.

EQUIPMENT:

GEOPHYSICAL INSTRUMENTS

* Magnetometers Geometrics

* Terrain Conductivity Geonics

*TEM PROTEM Geonics
* Porous Electrode DVM Beckman

* Seismograph Bison
PHYSICAL OCEANOGRAPHIC INSTRUMENTS

* Current Meters InterOcean S-4

* Conductivity/Temperature/Depth InterOcean S-4

* Wave Climate InterOcean S-4

* Temperature Loggers ECO-M UDL-500
* |rradiance Loggers ECO-M UDL-550
* Tide Gauges InterOcean S-4

* Fluorometers (Continuous-Flow) Turner

* Dye Injection Systems Cole-Parmer

WATER QUALITY INSTRUMENTS

* Conductivity/Temperature/Depth Applied Micro

* pH Meters Beckman pH 10

* Dissolved Oxygen YS

* Dissolved Oxygen Cole-Parmer

* Digital Thermometer Thomas Sc.

* Digital Thermometer (Calibration) Fluke

* Light Meters Li-Cor

* Transmissometer SEA-TECH 25 cm

* Water Sampling Van Dorn 5, 10, 15, (1)
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Satement of Qualifications

SEARCH AND IDENTIFICATION
* Side-scan Sonar

* Side-scan Sonar

* Underwater Video System

* Remote-Control Operated Vehicle

PROFILING

* Boomer System G& G Towed Sound Source
* Hydrophone 20 or 50 Elements

* Seismic Amplifier/Filter

* 3.5 kHz T/R with towed Xducer

DEPTH SOUNDING

* Echo-Sounder

* Transceiver 12 kHz

* Transceiver Dual 200 kHz

* Recorders

* Transducer 12 kHz (for towing)

SURVEY POSITIONING SYSTEMS
* Differential GPS

* Navigation Computer System

* GPS

* Micro Wave Positioning System

CORING AND SAMPLING
* Vibrocoring

* Jet Probe System

* Box Core

VEHICLES AND BOATS
* 1-Ton 4x4 van

* 1-Ton van

* Survey Boat (25")

* Survey Boat (21')

* Survey Boat (32))

* Survey Boat (13))

* Inflatable Boats

MISCELLANEOUSFIELD EQUIPMENT
* Diving Systems

* Surface Supply Diving System

* Generators

Klein 100 kHz

Klein 500 kHz

Cannon /Jay Mar

Sea Scan Technologies

12 kHz T/R with Xducer
Recorders EPC
Recorders EPC

Raytheon
ECO-M
ECO-M
EPC
EDO

Motorola Sixgun
ECO-M Nav 11
Trimble
Motorola

Rossfelder
ECO-M
1/4 cubic meter

Dodge

Ford

Farrollon
Livesay
C-Eagle
Boston Whaler
Zodiac

SCUBA
AMRON
Honda-600-1000-4000
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Satement of Qualifications

DATA REDUCTION AND PRESENTATION

* Pentium Work Stations Toshiba

* Pentium 300 Data Collector Macintosh Powerbook
* Specialy modified computers Macintosh
Plotterg/Printers.

* Hewlett Packard HP LASERJET

* EPSON STYLUS EPSON STYLUS
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