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SOPHIA PHILIPUNGER, PH.D.

EXPERTISE: Ecological analyses for water resources projerstisefies, water quality, computer modeling

TOTAL YEARSOF EXPERIENCE: 35

KEY QUALIFICATIONS:

Dr. Unger is an aquatic ecologist and fisherieddgjist with 35 years of experience, emphasizingirenwnental
impact assessment and permitting, aquatic andrieshecology, fisheries modeling, limnology, watgrlity, and
statistical sampling design. Her technical skilldude computer modeling, hydroacoustics, stagst@nd sampling
for fisheries, plankton, macroinvertebrates, andewguality. Dr. Unger has worked on a wide ranf@quatic
ecosystem issues in rivers and streams, lakes em®ivoirs, estuaries, and marine systems in Caiéfposuch as
impacts of water development and hydropower prejdtdw and water quality effects on fish habitake thermal
stratification and zooplankton, effects of waterells on reservoir fish habitat, use of benthic roawrertebrates as
indicators of biotic integrity, fish entrainmentlfitat restoration, and artificial kelp reefs. $i@s also worked on
fisheries issues in other regions, including shratgrk abundance in Texas bays, acid precipitatiacts in small
Adirondack Mountains lakes, salmonid forage abundan the Laurentian Great Lakes, and populatiomadyics
and feeding ecology of fish in a South American d.akDr. Unger has successfully managed aquatic dmpa
assessments for Endangered Species Act consujtafieation 401 certification, NPDES permitting, FERC
relicensing, and CEQA/NEPA documents for projectsthe Sacramento-San Joaquin Delta/Estuary and many
rivers, streams and reservoirs in California. Sheked successfully with staff of many regulatorgages.

EDUCATION:
Doctor of Philosophy in Aquatic Ecology, Universi§ Colorado, Boulder, Colorado, 1985
Bachelor of Arts in Biology, Harvard University, @aridge, Massachusetts, 1970

Continuing Education: SAS Institute Courses: Categorical Data AnalyBissonics Course: Hydroacoustics; U.S.
Fish and Wildlife Service: Expert Witness Coursazhrdous Waste Operations and Emergency Response;
Advanced Open Water Scuba Diving

Professional License: Certified Fisheries Scientist (American Fishe@esiety); Certified Expert Witness;
Hydroacoustic Assessment; Hazardous Waste Opesadinth Emergency Response; PADI Certified SCUBA

Professional Societies: American Fisheries Society

EXPERIENCE RECORD:
San Joaquin River Restoration Program, California, U.S.A.
Client: U.S. Bureau of Reclamation

Preparing fisheries resources assessments for BAnB PEIS/R of the Upper San Joaquin River, Mitler_ake
and the Delta. (2009)
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Delta Smelt Population Assessment and Analysis, California, U.S.A.

Client: Metropolitan Water District of Southern California

Developed stage-structured computer model to steylapulation dynamics of Delta smelt and evaledfiects of
alternative water management regimes on the spegiealyzed environmental data to improve modelsacy and
estimate survival and growth rates of Delta smmit effects of environmental factors. (2006-2008)

Upper San Joaquin Storage | nvestigation, California, U.S.A.

Client: U.S. Bureau of Reclamation

Evaluated opportunities and constraints for aqubiaogical resource and water quality issues o¢érahtive
measures to increase storage in the Upper SanidoRouer Basin. Developed Millerton Lake habitabael to
quantify effects of water levels on fish spawnimgl aearing habitat. Completed aquatic biology amder quality
sections for Initial Alternatives Information Repand Plan Formulation Report. (2001-present)

Borel Hydropower Project Relicensing, California, U.S.A.

Client: Southern California Edison

Managed aquatic biology, water quality and limnglégsues for FERC relicensing and Section 401 fazation of
the Borel Hydropower Project on the Kern River drade Isabella in the Sierra Nevada foothills andhpteted
sections of the license application evaluatingat$fef project operations on limnology, water giyakentrainment,
fish populations, and macroinvertebrate communitielsake Isabella and the Kern River. Designednaggd and
implemented additional information request stud@esvaluate use of DIDSON camera remote sensirignadagy
to quantify fish populations, monitor and model evatemperatures in the Kern River, and conduct fedtue
operations during canal dewatering events. (20@84ont).

LakeAlmanor Water Release Alter natives Assessment, U.S.A.

Client: Plumas County Flood Control and Water Conservation District

Evaluated effects of increased cold-water reledsea Lake Almanor on the fisheries in the lake.eviRwed
available limnological modeling studies and perimiittdocuments to assess effects of increased esl@asvolume
of cold, well-oxygenated habitat required for celdter fisheries. (2007)

Sacramento Deep Water Ship Channel Fish Passage Facilities Plan, California, U.S.A.

Client: U. S Bureau of Reclamation

Task manager for feasibility assessment to invattigse of ship lock technology to provide fishsaage for Delta
facilities. Supervised fieldwork, including negjirand fish identifications, and operated hydroatous/stem to
monitor fish movements. Analyzed hydroacoustic &eHeries data and prepared portions of final repbhe

information from this project is provided to thel2eCross Channel/Through Delta Facilities team @adLFED.

(2003-2006)

Oroville Facilities Relicensing, California, U.S.A.

Client: California Department of Water Resources

Consulting team technical lead for water qualiBrepared and implemented studies designed to igaesteffects
of the Oroville Project on water quality and fiskesrin Lake Oroville and the Feather River, devetbmeasures to
enhance fisheries and water quality, including tadbestoration, and completed water quality sectibthe PDEA
and the Biological Assessment for NMFS. (2001-2005)

Borel Hydropower Project NPDES Per mit, California, U.SA.

Client: Southern California Edison

Designed, implemented, managed and completed stualysess effects of copper sulfate treatmentsrtoal algae
in the Borel Project Canal on the benthic macraitel@ate community of the Kern River downstreanthef Borel
Powerhouse. Developed study design and NPDES pegquirements in consultation with State WaterdrReses
Control Board and California Department of Fish &ame. (2004-2005)
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Sate Water Resour ces Control Board Periodic Review of 1995 Bay Delta Plan, California, U.S.A.

Clients: San Joaquin County, Sockton East Water District, Central Delta Water Agency, and South Delta Water
Agency

Conducted literature reviews and fisheries analygseeffects of San Joaquin River flows and Deltpogts, and
prepared presentations for the State Water Reso@antrol Board’s Public Workshop regarding plareadments
or revisions of the 1995 Bay Delta Plan. (2005)

Pleasant Grove Verona M utual Water Company Biological and Cultural Assessmentsfor Water

Diversion/Fish Screen, California, U.SA.

Client: Pleasant Grove Vierona Mutual Water Company

Project manager for biological assessment and ralliesources assessment of CALFED-sponsored prijec
construct a new water diversion with fish screerttnSacramento River. Managed ESA consultatiagh NMFS
and U.S. Fish and Wildlife Service regarding fiségrand wildlife issues and developed mitigatiorasuges to
minimize project impacts. Submitted report on fingb to NMFS. (2001-2002)

Project No. 184 Hydropower Relicensing, California, U.S.A.

Client: Eldorado Irrigation District

Managed aquatic biology and water quality issue$-RC relicensing and Section 401 certificatioPodject No.
184, a hydropower project in the Sierra Nevada,@mdpleted sections of the license applicationuataig effects
of project operations on fish and plankton popaolai of high altitude storage reservoirs and on fstl
macroinvertebrate communities of the project atesams(1998-2000)

AlternativesAnalysisfor Reconfiguring Italian Slough, California, U.S.A.

Client: California Department of Water Resources

Project manager for an environmental impacts asssssof alternative reconfigurations of a Deltauglo affected
by construction of a new Clifton Court Forebay k&dor the California Department of Water Resour@@/R),

the U.S. Bureau of Reclamation and CALFED. Devetbpabitat restoration options to complement toeg

reconfigurations. Submitted report on findingHM/R. (2000)

Interim South Delta Project, California, U.S.A.

Client: California Department of Water Resources

Managed aquatic resources issues for EIR/EIS ferltkerim South Delta Project and evaluated effe¢tiow
control structures and changes in State Water &ragjperations on fish of the Sacramento-San JoaDQeita.
Completed the Aquatic Resources chapter for thdt BH#R/EIS. ESA consultation with U.S. Fish andldlife
Service, NMFS and the California Department of Eisd Game. (1995-1999)

Regional Strategy for M anaging the Placement of Dredged M aterialsin the San Francisco Bay Region,
California, U.S.A.

Client: U.S. Environmental Protection Agency

Managed aquatic biological resources issues foft [H&/EIR and completed section of EIS/EIR evah@geffects
of placing dredge materials in the bé}996)

Proposed CALFED Solutions Database, California, U.S.A.

Client: CALFED

Project manager for preparation of a comprehendambase of proposed solutions to the problemshef t
Sacramento-San Joaquin Delta for the CALFED prog(4896)

Habitat Restoration M odeling, California, U.S.A.

Client: Bay Delta Modeling Forum
Organized workshop on habitat restoration modelih§96)
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Central Valley Improvement Act EIR/EIS, California, U.SA.

Client: United Sates Bureau of Reclamation

Completed reports on delta smelt, longfin smeltd 8acramento splittail as part of a programmat®/EIR for the
Central Valley Project Improvement Act. Develogedomputer model for quantifying salinity habitdtestuarine
species(1993-1995)

Tres Pinos Creek Seelhead Trout Assessment, California, U.SA.

Client: Paicines Quarry

Surveyed fish species and habitat in Tres PinoskCi®an Benito County, as part of informal ESA ediagion with
NMFS to evaluate habitat quality for steelhead asskess potential effects of gravel quarry actwitie the species.
Submitted report on findings to NMFS. (2004)

Pacific Gas and Electric Company Hydropower Divestiture EIR, California, U.S.A.

Client: Public Utilities Commission

Assessed impacts on aquatic biological resouragesssn southern Sierra Nevada foothill streamsHtR to
evaluate transfer of ownership of Pacific Gas aledtic’'s hydropower project$2000)

San Clemente Mitigation Kelp Reef EIR, California, U.S.A.

Client: California Sate Lands Commission

Managed preparation of biological resources seatioBIR for artificial kelp reef project near Sane@ente and
completed section of EIR evaluating effects of m®Existing sand-bottom and kelp reef communi(i£897-1999)

Avian Use of Proposed K enetech and Cares Wind Farm Sitesin Klickitat County Washington, Califor nia,
U.SA.

Client: RW. Beck

Prepared sampling design, conducted statisticdysem and wrote impacts section for an EIR to sssapacts of
wind turbines on raptor populatior{8994)

Constructed Wetlands Demonstration Project, California, U.S.A.
Client: Sacramento Regional Wastewater Treatment Plant
Helped develop the experimental and sampling ddsigoonstructed wetlands demonstration projg@Q94)

Fisheries Sudy of Alternative to Increase Use of Existing Russian River Projects, California, U.SA.

Client: Sonoma County Water Agency

Prepared environmental assessment of the effecsalomonids and other fishes of water diversionqutgj in the
Russian River and wrote draft report of resy[t993)

Mono Lake EIR, California, U.SA.

Client: Sate Water Resources Control Board

Evaluated effects of changes in surface elevatidiano Lake on productivity of brine shrimp and alikfly as part
of an EIR for amendment of appropriative water tigim the Mono Lake Basin, and participated in waights
hearings. Completed chapters on Mono Lake limnoléar EIR. Statistically analyzed econometric daba
evaluate economic impacts for EI@992-1993)

Delta Smelt: General Ecology and Effects of Contra Costa Water District Diversions, California, U.S.A.

Client: Contra Costa Water District

Prepared report on delta smelt distribution, abanndaand life history requirements and diversiopaots.(1992-
1993)
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Yuba River Fish Screen Evaluations, California, U.S.A.

Client: Yuba River Water Agency

Reviewed and critiqued studies and sampling dedigrdetermine salmon smolt mortality at fish sceeen the
Yuba River. (1992)

Haypress Hydroelectric Project, California, U.S.A.

Client: Sate Water Resources Control Board

Statistically analyzed a 7-year fish populationatiaise to determine impacts from diversions on eesicainbow
trout in Haypress Creek, a Yuba River tributargain, as part of water rights conditio(992)

Clinical Trials of Medical Devices, Texas, U.SA.

Client: Intermedics Orthopedics, Inc.

Evaluated experimental design of clinical trialslateveloped appropriate statistical analyses faaining U.S.
Food and Drug Administration approval of medicalides.(1991-1992)

Texas Commercial and Recreational Fisheries, Texas, U.SA.

Client: Texas Parks and Wi dlife Department, Coastal Fisheries Branch

Designed sampling programs to monitor fish and Isielstocks and to estimate commercial and remreal
landings in Texas coastal wate(5988-1991)

Hydroacoustics L aboratory, New York and Maryland, U.SA.

Client: University of Maryland and Sate University of New York

Supervised quantitative hydroacoustics researatrdabries for fisheries studies in the Laurentiaeds Lakes and
Chesapeake Bay1985-1988)

Hydroacoustic Surveys of Fish and Zooplankton in Small Acid Lakes, New York, U.S.A.

Client: Sate University of New York

Project manager for a study in the Adirondack Maurg and northern Wisconsin to evaluate hydroaoust
methodologies for monitoring fish populations ikda affected by acid precipitation. (1985)
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PUBLICATIONSAND PRESENTATIONS

Unger, P.A., C. Nations and R.Sitts. 2008. Swalrate of delta smelt and longfin smelt larvaeobefand during
the POD years. CALFED Science Conference. Sacram€A

Unger, P.A., R.Sitts, C. Nations and B. Adams. &08urvival rate of delta smelt larvae before dndng the POD
years. Annual Workshop of the Interagency EcaalgProgram. Asilomar, CA

Unger, P. A. 1996. Modeling delta smelt salimgbitat. 1996 Delta Smelt Interagency Workshop.d@ath, CA.

Unger, P. A. 1995. Quantifying optimal salinitahitat in the Sacramento-San Joaquin Delta/Estuamnnual
Meeting of the CALNEVA Chapter of the American Festes Society. Napa, CA.

McEachron, L. W., G. C. Matlock, C. E. Bryan, P.dén T. J. Cody, and J. H. Martin. 1994. Winterssimortality
of animals in Texas bays. Northeast Gulf Scierg:21-138.

Unger, P. A. 1994. Quantifying salinity habitdtestuarine species. Newsletter of the Interageboglogical
Program for the Sacramento-San Joaquin Estuartunfu1994:7-10.

Matlock, G. C., L. W. McEachron, J. A. Dailey, PlUkger, and P. Chai. 1993. Short term hookingtatity of red
drum and spotted seatrout caught on single barb tegtlle hooks. North American Journal of Fisheries
Management 13:186-189.

Brandt, S. B., D. M. Mason, E. V Patrick, R. L. A&kg, L. Wells, P. A. Unger, and D. J. Stewart. 19%coustic
measures of the abundance and size of pelagictplards in Lake Michigan. Canadian Journal of Erés and
Aquatic Sciences 48:1-15.

Unger, P. A, and W. M. Lewis, Jr. 1991. Popuolatiecology of a pelagic fish, Xenomelaniris venéaee
(Athedrinidae), in Lake Valencia, Venezuela. Eggl@2:440-456.

Unger, P. A, and S. B. Brandt. 1989. Seasorldiel changes in sampling conditions for acoustitveys of fish
abundance in small lakes. Fisheries Research 8863

Unger, P. A, and W. M. Lewis, Jr, and D. H. Mc&tle 1984. Nonvisual feeding in a visual plandte;
Xenomelaniris venezuelae. Oecologia 64:280-283.

Unger, P. A, and W. M. Lewis, Jr. 1983. Selextiyedation with respect to body size in a poputatif the
plantivorous fish, Xenomelaniris venezuaelae (Athidae). Ecology 64:1136-1144.

Unger, P. A. 1978. The crayfishes (Crustacea: lizaitlae) of Colorado. Natural History Inventory @blorado
3:1-30.
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EMPLOYMENT HISTORY:

2006 to present WaterWise Consulting, LLC

2004 to 2006

2001 to 2005

1997 to 2001

1995 to 1997

1992 to 1995

1991 to 1992

1988 to 1991

1987 to 1988

1985t0 1987

1984 to 1985

Owner
Philip A. Unger, Environmental Consulting
Owner
MWH Energy and Infrastructure
Senior Consultant
Resour ce I nsights
Senior Scientist
ENTRIX, Inc.
Senior Project Scientist
Jones & Stokes Associates, Inc.
Environmental Specialist
I ntermedics Orthopedics, Inc.
Statistician

Texas Parksand Wildlife Department, Coastal Fisheries Branch

Research Specialist

University of Maryland, Chesapeake Biological L aboratory, Postdoctoral Resear ch

Postdoctoral Research Associate

State University of New York, College of Environmental Science and Forestry

Postdoctoral Research Associate
Western Environmental Analysts
Research Assistant
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