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VOLUME III

SUPPLEMENTAL INFORMATION

INTRODUCTION

This volume presents experience resumes of personnel involved

in the studies.
as follows:

A:

B:

This volume is divided in three parts

Harza-CH2M HILL (Multi-disciplined Planning)

Woodward-Clyde Consultants (Seismic Geology and

Seismology)

Fluor Power Services (Alternative Thermal Generation)

ARLIS

Alaska Resources

Library & Information Services

Anchorage, Alaska




RESUMES

Following is a list of proposed personnel and their
positions for the study. Resumes are included in alphabetical
order.



Position

Corporate Sponsor

Project Manager

Review and Advisory Board
Planning and Engineering
Environmental
Public Information

Project Engineer

Senior Technical Staff
Hydroelectric Engineering
Hydrology
Arctic Engineering
Geology
Soils and Foundations
Concrete Dams
Construction

Planning and FERC Licensing
Team Leader
Hydroelectric Projects
Hydroelectric Design
Resident Planning Engineer

Project and Basin Planning

Arch Dam Design
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Name

D. Harza

L. Glasscock

E. Sorensen
J. Gallagher
S. Ivey (CH2M HILL)

L. Meagher

E. Allen
W. Revell
K. Pratt
L. Willis
A. Scoville
P. Wengler

F. Koken

D. Nichol

R. Leonardson

T. Moore

A. Zylman

C. Hundley

B. Buetikofer

A. Westmore
Kleven (CH2M HILL)

Y. J. Shieh



Mechanical Equipment
Electrical Equipment

Operation Studies

Transmission

System Planning

Design
Geology
Engineering Geology

Field Geologists

Hydrology
Streamflow
Sediment
Water Quality
Soils Foundations and Construction
Materials
Soil Mechanics
Rock Mechanics
Concrete Structures
Construction Materials
Construction Engineering

Construction Procedures

R. S. Burkhart

J. T. Nikolas

L. L. Wang

D. J. Castellani

J. J. Keller

P. J. Donalek
. Small (CH2M HILL)
. J. Mesa

T
R
R. C. Acker
J. Q. Sims
R

. A. Paige
P. A. Dickson
A. H. Stukey
B-H. Wang

F. Damron (CH2M HILL)
K. Jawed

B. K. Lee

F. D-L. Young

R. G. Oechsel

V. Singh

E. M. Cikanek

G. R. Mass

P. S. Stoffey

B. A. Anthony

K. S. Platou



Construction Schedules R. L. Watt

Cost Estimates R. D. Hilliard

Economics and Finance

Team Leader G. V. Volland
Power Market J. West
Alternative Sources A. C. Vircol
Economic Analysis E. F. Carter

Financial and Institutional
Analysis D. Sulkowski

Environmental Sciences

Team Leader J. H. Thrall
Aquatic Ecology J. P. Robinson
Fisheries J. P. Robinson
Water Quality G. I. Bresnick
Permits J. H. Thrall
Assessment Methodology J. H. Thrall
Terrestrial Ecology E. F. Dudley
Wildlife E. F. Dudley
Vegetation J. J. Kuruc
Forestry J. J. Kuruc
Transmission Corridors E. F. Dudley
Human Ecology W. L. Partridge
Socioeconomics S. Brody (CH2M HILL)

History/Archaeology Outside Consultant



Cultural Resources
Resource Inventory
Land Use
Remote Sensing
Recreation
Data Management
Resident Engineer
Public Information Specialist

Subcontract Administration

W. L. Partridge

R. G. Anderson

H. E. Schoeller
Alaskan Resident

W. R. Larson
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RICHARD C. ACKER
Associate and Head,
Geological Division

Degrees: Master of Science in Geology
Brown University, 1950
Bachelor of Arts in Geology
Williams College, 1947

Languages: English, Working knowledge of French
and Spanish

Professionat Hegistrations:

Professional Geologist No. 1833, Caiifornia
Enginesring Geologist No. 576, California

Prafessional Societies:

Association of Engineering Geologists
Geological Saciety of America

Harza Engineering Company since 1962.

Associate, 1876,
Geological Dvision, Head, 1973 to date; Gectechnical Division: Head, Geology Department, 1967-73; Indus Basin
Division: Geologist, 1966-67; Principal Geologist and Chief, Geology and Materials Branch, West Pakistan, 1962-66.

Experience Highlights:

Responsible for the work of the Geology Division staffed with approximately twelve engineering geologists.
Specific respensibilities include planning, scheduhing, direction and review of geologic field and office studies
and reports for variety of civil works projecis. This work ranges in scope from regional appraisal siudies to
delailed site studies with emphasis on hydro projects, underground facilities, and related ground-water problems.
Some typical projects undertaken by the division include-

Reza Shah Kabir Dam, Iran — feasibility and design investigation and studies of 6§50-foct high arch dam.

Nader Shah Dam, Iran — design investigations for 480-foot high rockfill dam.

St. Lawrence Basin Appraisal Studies — 18 damsites.

Blue Mountamn Water Supply Project, Jamaica — appraisal and feasibility studies, diversion dams and tunneis,

Chicago North Side Rock Tunnel — feasibility investigations, 200 mile rock tunnel complex.

Patia River Basin, Colombia — appraisal of 28 damsites, prefeasibiity investigation of 5 damsites, and feasibility
study of 660-foot high rockfill dam.

Gavin Fly Ash Dam and Reservoir — site selection and design studies for waste retention facility.

Strontia Springs Dam, Colo. — feasibility and design studies for 300-foot high arch dam.

Uribante—Caparo Project, Venezuela — feasibility studies of four dam and tunnel complex.



RICHARD C. ACKER

Responsibilities as Principal Geologist and Chief, Geology and Materials Branch in Lahore, West
Pakistan included: furnishing guidance, technical assistance and training to WAPDA group of 22
geologists performing geologic mapping, subsurface and matenials investigations, and preparing

geologic reports for feasibility and design of reservoir projects; reviewed geclagic investigations and
reports by WAPDA and various project consuitants on Independent Development Works. Carried out
surveillance and review of geological investigations by project consultants as liaison for Harza, Chicago,
on Indus Basin projects including Mangla Bam and Tarbela Dam.

1956 to 1962:
.S, Army Corps of Engineers; New York. N.Y.

District Geclogist and assistant to Chief, Paving, Foundations and Materials Branch. Responsibilities
inbsoked: All geologic work relative to siting, foundation and materials investigations, design,
construction and maintenance of structures, paving and water supply for nine military airfields and a
widespread rader/communications network,

1950 to 1956:
U.S. Army Carps of Engineers, Baltimore, Maryland.

District Geologist. Responsibilties included: All geologic work in planning, design and construction
of dams and flood control structures; and in foundation design and construction of various military
installations; investigations for mineral resource evaluation in inundation areas.

1947 to 1950:
Brown University; Providence, Rhode Island,

Graduste Teaching Assistant, Geology Department.

1948:
R.T. Vanderbilt, Inc.; Balmat, New Yaork,

Geological Assistant to Mine Superintendent. Underground tremolite mining.

1945 to 1946:
U.S. Army Corps of Engineers, Ft. Belvorr, Virginia.

1944 to 1945:
U.S. Bureau of Mines; Starlake, New York.

Field Foreman of survey team and Geophysical Field Assistant for strategic minerals investigation.

Technical Papers and Articles:

“Rock Mechanics Studies for Mossyrock Arch Dam” ASCE, Power Journal, January, 1971 co-author
with D.E. Kiener,

“Foundation and Abutment Treatment for Rockfill Dams’™ ASCE Journal Soil Mechanics and
Foundations Division, Cctober 1972 co-author with Jack C, Jones,

“Geologic Aspects of the Chicagoland Flood Control and Pollution Abatement Program™ — paper
presented at 1972 North American Rapid Excavation and Tunneling Conference. Co-author with R.S. LaRusso.
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ARTHUR E. ALLEN
Vice-President and
Chief Power Development Engineer

Degrees:  Masler of Science in Civil Enginesring
Carnegie Instiute of Technology, 1930
Bachelor of Scicnee in Civil Engineering
Carnegio Institule of Technology, now
Carnegie-Mellon University, 1938

Professional Engineer — Arizona, Hlinois, New Jersey,
Pennsylvama, Virginia and Washingion

Professional Societies:

American Society of Civil Engineers (Fellow)
Advisory panel on research in pumped-storage, September, 1968
Power Divisicn Committee on Hydro Power Project Planning and Design, 1969-71
Power Division Resgarch Commitiee, 1674-77

Harza Engineering Company since 1960.

Vice-President, 1971; Associate, 1964,

Chiel Power Development Engineer, 1977 o date; Chief Hydroelectric Engineer, 1967-77; Civil Division.
Assistant Division Head, 1986-67. Planning Division: Assistant Division Head, 1965-66; Deparument Head,
1964-65; Section Head, 1962-64, [ngineer, 1960-62.

Experience Highlights:

Project Manager for 380-MW Kinzua (Seneca) Hydroelectric Project, Pennsylvania, through planning, desion,
construclion and slart-up operations, including preparation of Original Cosl Statement, F.P.C. Form 6.

Project Director for the Gavin 15-mile Coal Conveyor Civil Works, a mine water supply dam, and the Gavin
and Muskingum Fly Ash Dams, Ohio, through planning, design and engineering services during construction,

Studies. Conventional and purmped-storage hydroelectric power at exisuing Federal dams in the Kanawha River basin,
West Virginia; underground pumped-storage and surface sites in northern lllinois for Cornmonwealth Edison
Company and in Wisconsin for the Wisconsin-Upper Michigan System, potential development of Clarion River
312-MW hydroetectric facility for Pennsylvamia Electric Company; 500-MW Montezuma project for Arizona Power
Authority; 240-MW Brookville project for Public Service Indiana, 525-MW Raystown site for Pennsylvania Electric
Company; 2000-MW Merrimac site for Wisconsin Power & Light Company.

Analysis of 1700-MW Stony Creek project for Pennsylvania Power & Light Company and Metropolitan Edison
Company. Assistance in preparation of License Application to Federal Power Commission

Analysis of 1,000-MW Mount Hope Project, underground pumped-storage and compressed-air storage, for Jersey
Central Power & Light Co. Assistance n prepanng license application to Federal Power Commission.

Evaluated alternate tunnel and surface routes for 10-miles of coal conveyor for American Electric Power
System,



ARTHUR E. ALLEN

Review and advice on layouts for 500-MW Havasu project, Arizona Power Authority, Arizona.

Supervised studies of vibratory-induced stresses on Smith Mountain Dam and penstocks for American
Electric Power System and for application to FPC for addition of a reversible pumping-generating
unit.

Expert witness on hydroelectric costs for Pend Oreille County Public Utility District in suit with
City of Seattle.

Compiled data and computer studies Tor Niagara project power operation and regulation of Lake
Ontario and testified on various aspects of Great Lakes Diversion case before Special Master, U.S.
Supreme Court.

Prepared FPC license applications for existing Deep Creek, Raystown and Warrior Ridge hydrostectric
projects of Pennsylvania Electric Company.

Expert witness for Beaunit Fibers, Inc, for river reguiation problems in Alabama.

1958 to 1960:

MNon-engineering work.

1940 to 1958:
Aluminum Company of America.

Assistant Chief Power Engineer, Hydroelectric planning, design, and operation related to industrial power use.
Experience Highlights:

Studies,preliminary designs and hydraulic design for numerous hydroelectric dams for aluminum smelting facilities.
Prepared license applications 1o FPC for power facilities, testified in FPC hearings.

Assisted company officials 1n negotiations of power contracts with ather utility systems.

1941 to 1945:

U.S. Army, Chemical Warfare Service. Railroad operation and track construction,

1939 to 1940:

U.S. Army Corps of Engineers, Pittsburgh District Junior Engineer, Hydroelectric computations
and model studies for design of spillways for dams and ficod channel improvements.

As student, summer experience with Hydraulic Research Laboratory, Carnegie Institute of
Technology, Madden Dam sluices and Tionesta Dam Spillway.
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ROGER G. ANDERSON
Acting Head, Earth Sciences Department

Degrees: Master of Science in Forest Ecology/Remate Sensing
University of lllinois, 1979
Bachelor of Science in Forestry/Outdoor Recreation
University of Michigan, 1971

Languages: English and French

Professional Societies:

American Society of Photogrammetry
Society of American Foresters

Harza Engineering Company since 1972.

Environmental Sciences Division: Acting Head, Earth Sciences Department, 1979 to date, Recreation Planner,
1972-78.

Experience Highlights:

Supervised anaiysis of the surface characteristics of the 89,000-sg km Carom River Basin above Guri Dam, Venezuela,
using remote sensing techniques for reference in developing computer models for streamflow forecasting,

Project Manager for engineering and environmental studies for a water supply intake structure and pipeline for an
electric utility company in HHinois.

Assistant Project Manager, siting studies for nuclear and fossil-fueled electric generation in northern Indiana, Responsible
for an assessment of the effects of management decisions concerning reservoir surface levels on recreation facilities

and visitor use and for a visual resource Inventory and impact analyses. Directed the activities of aquatic and terrestrial
ecologists for related environmental assessments.

Provided an appraisal of potential impacts of reservoir development on tropical forest resources for the Upper
Mazaruni Hydroelectric Project in Guyana, South America.

Project Manager, Great Lakes-St. Lawrence Seaway Navigation Season Extension Dermonstration Program. Responsibilities
included preparation of technical reports, including the fiscal year of 1976 Environmental Impact Statement.

Developed atternative conceptual plans and preliminary design for water-based recreational development at the Bath
County Pumped-Storage Project, Virginia.

Participated in all phases of recreation planning for the LaSalle County, [linois, Nuclear Station Cooling Lake, from
initial assessment ol recreation potential through detailed site planning and design.

Provided alternative concepts for reclamation of strip-mined lands for recreational development at the Braidwood
Nuclear Generating Station Cooling Lake.



ROGER G. ANDERSON

Developed environmental assessments and impact analyses for several water resources development projects, including
the Garrison Diversion Unit in North Dakota (including interim project management}); flood control measures in
Webster City, lowa; and the Stony Creek Pumped-Storage Project in Pennsylvania.

1971 w0 1972:

City of Geneva, [llincis.

Assistant to City Forester. Responsibilities included all phases of municipal ferestry programs.
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BRIAN A. ANTHONY
Associate and Head,
Construction Management Division

Degree: Bachelor of Civil Engineering
University of Sydney, Australia, 1957
Continuing Education.
Graduate courses in Construction Management and
Business Administration at University of Alberta
and University of British Columbia

Languages: English, some Spanish and French

Professional Engineer — Province of British Columbia, Canada and
Province of Saskatchewan, Canada

Professional Societies:

American Society of Civil Engineers
Canadian Society of Civil Engineers
Engineering Institute of Canada
Institute of Engineers of Australia

Harza Engineering Company since 1971:

Associale, 1976.

Head, Construction Management Division, 1878 to date; Executive Manager, Harza Engineering Company International,
1873-77; Resident Engineer, 1971-77.

Experience Highlights:

Head of Construction Management Division in Chicago office. Responsible for management of all construction
engineering, construction scheduling, construction inspection, contracls administration, specifications and estimating,
technical procurement, field liaison, and resident engineers.

Resident Engineer on the construction of the Reza Shah Kabir Project in lran. Responsible for the project management
of seven major contracts consisting of a 200 meter high concrete arch dam, a 1000-MW powerhouse and a switchyard.

Resident Manager for [ran concerned with new husiness development other than on the Karun and Marun Projects.

Chief Resident Engineer for all Harza Engineering Company International (HARZINT) construction work 1n iran.
Projects consisied of the 200-meter high concrete arch Reza Shah Kgbhir Dam, the 170-meter high rockfill Nader Shah
dam, and the 22-meter high Gotvand Diversion Dam, the 42,000-hectare Gotvand and the 15,000-hectare Behbehan
Irrigation Projects; and 884.9 kilometers of a 400-kV transmission line and four 400-kV substations.



BRIAN A, ANTHONY

1964 to 1971:

Montreal Engineering Company Limited, Montreal, Quebec, Canada.

Resident Engineer. Assigned to the TRIUMF 500-Me V Cyclotron at the University of British Columbia.
Responsible for the civil construction, supervision, contract administration and client relations for the construction
of the Cyclotron facility.

Resident Engineer and General Construction Superintendent. Assigned to the Karachi Nuclear Power Station for
the Pakistan Atomic Energy Commission, Responsible for the civil construction, supervision, contract administration
and client relations on a “turnkey” construction contract for the 137-MW Candu type reactor,

Assistant Resident Engineer. Assigned to the Charuroqui Power Development, Bolivia. Supervised the construction
of headworks, pressure tunnel, penstock and powerhouse, including installation of turbines and generators for
the 13-MW units.

Resident Engineer. Site investigations for Kraft Pulp Mill, Nova Scotia, Canada.
1961 to 1964:
Sverdrup and Parcel International, Inc., St. Louis, Missouri.

Powerhouse Engineer. Yanhee Project, Thailand. Responsible for civil construction supervision of powerhouse
and associate concrete work on the $100 million, 1-1/2 million cubic yard concrete arch dam and power plant.

1960 to 1961:
Strong, Lamb & Nelson, Regina, Saskatchewan, Canada,

Cesign and Resident Engineer. Assigned to oil pumping terminals, roadworks and water supply and treatment
facilities in southeast Saskatchewan.

1959 to 1960:

Commonwealth Department of Works, Sydney, Australia.

Structural Design Engineer. Assigned to reinforced concrete structures for military installation.
1958 to 1959:

Metropolitan Water Sewerage and Drainage Soard, Sydney, Australia.

Construction Engineer, Assigned to the 1-1/Z2 million cubic yard Warragamba Dam, Australia.

1956 to 1957:

Junior Field Engineer. Assigned to the construction of two 300,000 cubic yard concrete gravity dams,
Keepit and Tinarro Falls Dams for State Water Conservation and Irrigation Cornmissions.
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GERALD [|. BRESNICK
Head, Aquatic Ecology Section

Degrees: Doctor of Philosophy n Biology
Tulane University, 1975
Bachelor of Arts in Biology
State University of New York at Buffalo, 1971

Languages: English and working knowledge of German
and Spanish

Professional Societies:

American Association for the Advancement of Science
Armerican Fisheries Society

American Society of lchthyologists and Herpetologists
American Society of Limnology and Oceanography
American Society of Naturalists

Harza Engineering Company since 1976.

Environmental Sciences Divisicn. Head, Aquatic Ecclogy Section, 1978 to date; Fisheries Biologist/Limnologist,
1976-78.

Experience Highlights:
Responsibilities inciude design, management, and quality control of aguatic ecolegical invesligations, assessments,

and reports. Conducts resource assessments and impact analyses for both domestic and overseas projects.

Project Manager for the Williamson No. 2 Mine Project, lllinois. Supervised and directed environmental and
engineering work related to coal mine reclamation and mitigation of acigd mine drainage.

Conducted field reconnaissance and prepared environmental impact report for the Yacyreta Project on the Rio
Parana between Argentina and Paraguay, including evaluation of biological, cullural, and econdmic aspects of
the project area.

Assessed impacts on aquatic ecosystems resulting from the rehabilitation of Lock and Dam No. 1 on the
Mississinpi River, Minnesota.

Prepared a feasibility report on pumped-storage development at Bluestone Lake, West Virginia, for the U.S.
Army Corps of Engineers.

Participated in an environmental assessment of the construction and operation of a proposed nuclear power
plant and cooling water reservoir, Indiana.

1975 to 1976:

Tulane University, New Orleans, Louisiana.

Instructor. Taught courses in general biology, general botany, and zoology, and seminars in limnology and aquatic
ecology. Conducted research on the effects of environmental factors on the growth rates of fishes,



GERALD I. BRESNICK

1972 to 1975:
Biological Consultant, New Orleans, Louisiana.
Responsible for water quality analysis and interpretation, fish collecticn and identification, and analysis of

existing water pollution control treatment facilities with emphasis on effects of ichthyofauna, Specialized in
determining and evaluating aquatic impacts of pulp and paper mill effluents and domestic sewage.

Technical Papers and Articles:

“The Ecological Life History of the Cherryfin Shiner, Notropis roseipinnis [Hay),” with D. C. Heins, Trans. Amer.
Fish. Soc. 104(3), pp. 514-521, 1976,

“Age and Growth of the Weed Shiner, Notropis texanus (Girard),” with D. C. Heins, Amer. Midl. Nat. 98,
pp. 495-499, 1977,

Reviewer of sections on dissolved oxygen and mixing zones, USEPA "Red Book,” 1978.

“"The Effects of Streamn Channelization on the Life History of the Cherryfin Shiner,” presented at the Annual
Meeting of the Association of Southeastern Biologists, 1974.

"Environmental Evaluation Based on the Relative Growth Rates of Fishes,” Ph.D. Dissertation, Tulane University,
1975.

“Tagging and Marking of Fishes,”” Monograph, 1973.

Author or coauthor of over 20 professional reports.
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SUSAN E. BRODY
Urkan and Regional Planner

EDUCATION

Master of City Planning, Massachusetts institute of
Technelogy, 1977

M.A., Political Science, University of California at Santa
Barbara, 1973

B.A., Political Science, Reed College, 1971

EXPERIENCE

Ms. Brody is a member of the planning and economics depart-
ments, where she specializes in the areas of socio-economic
impacts, policy anaiysis and land use planning. Her recent
experience at CHZM HILL includes:

o Investigation of the social and economic impacts of
offshore cil development in Alaska's Lower Cook Inlet
and formulation of strategies tc meet impact-related
needs.

o) Design of a orecedures manual to help guide devesiopers
through the permit regulatory processes within Alaska.

ol Evaluation of the housing, land use, and management
alternatives for Beluga coal field development in the
Cook Iniet region of Alaska.

C Preparation of a land use plan for the City of Seward,
Alaska.

o] Consulting planning to the City of Homer, Alaska.

O Assistance to the State of Oregon's Quter Continental

Shelf Task Force in preparing a report on the impacts
of offshore oil and gas development and recommendations
for future action.

Before joining CHZM HILL, Ms. Brody participated in an MIT
research project to develop policy options for state
governments dealing with the socia! and economic impacts of
energy facility siting in the western United States. During
this time she also served as a consultant to the tdgartown

Open Space Planning Prcject on the island of Martha's Vineyard,
Massachusetts. This work involved natural resource mapping
and an svaluation of methods for acquiring shorefront access
and preserving recreational and scenic resources.
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LARRY B. BUETIKOFER
Water Resources Engineer

Degrees: Master of Science in Civil Engineering {(Water
Resources Planning)
University of (llinois, 1973
Bachelor of Science in Civil Engineering
Syracuse University, 1971

Languages: English and Spanish

Professional Engineer — Engineer-in-Training, [llinois

Professional Societies:

American Geophysical Union

American Society of Civil Engineers
American Water Resources Association
Hlinois Society of Professicnal Enginesrs
International Water Resources Association
National Society of Professional Engineers

Harza Engineering Company since 1973,

Water Resources Division: Water Resources Engineer, 1973 to date.

Experience Highlights:

Participated 1n water resources planning and hydrologicat studies. Specifically dealt with flood analyses
and control, stochastic streamflow generation, drought analyses, hydroeconcmics, river basin planning,
site development and computer applications.

Project Manager for preparation of a flood study for the City of Janesville, Wisconsin. Water surface
profiles were developed for future use in formulation of structural flood control measures and for

land-use zoning.

Project Manager for Great Lakes—St. Lawrence Seaway Navigation Season Extension Demonstration
Program/Survey Study. Responsibilities included coordination with the client {Detroit District, U.S,
Army Corps of Engineers}, attendance at Winter Navigation Board Meetings, Working Committee
Meetings, and Public Meetings; Administration and coordination of Harza Project work; and report
writing and preparation,

1971 to 1973:

University of 1llinois.

Graduate Research Assistant, Department of Civil Engineering. Contributed to research project
entitled: ““Hydrologic Models of the Great {akes.”



LARRY B. BUETIKOFER

1971:

Stearns & Wheler — Civil and Sanitary Engineers.

Engineer, Worked on Madison County New York Comprehensive Water Supply Study. Primary
duties mcluded hydrological analysis, economic analysis, and report writing.

Technical Papers and Articles:

Research Papers —

“Annotated Bibliography on Great Lakes Hydrology,” (with Dr. Dale D. Meredith}, University of
[1linots Water Resources Center, Research Report No. 56, 62 pages, September 1972,

“A Survey of Selected Rainfall Runoff Models with Emphasis on the Stanford Watershed Model ™
Unpublished, 92 pages, January 1972,
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RICHARD S. BURKHART
Associate, Assistant Chief Mechanical
Design Engineer, and Head,

General Mechanical Division |

Degree: Bachelor of Science in Engineering Science
Norih Central College, 1959
Professional Engineer — Texas, Virginia

Professional Society:

American Society of Mechanical Engineers

Harza Engineering Company 1959-60; 1962-73; Since 1977.
Associate, 1978.

Mechanical Design Branch:  Assistanl Chief Mechanical Design Engineer and Head, General Mechanical Division 1,
1977 to date; Department Head, 1972-73; Computer Division Head, Systems Analysis Department, 1971-72:
Mechanical Division: Section Head, 1970-71; Computer Division® Production Manager, 1970, Mechanical Division.
Group Leader, 1967-70; Mechanical Engineer, 1962-67; and 1959-60,

Experience Highlights:

In the absence ot the Chief Mechanical Design Engineer, responsible for technical direction and administration of
mechanical engineering for all projects engineered by the Company including gates, cranes, hoists, hydraulic
turbines and pump turbines, governors, combustion turbines, pumping, mechanical auxiliary eguipment and
heating, ventilating and air conditioning.

As Division Head, direct the work of a division responsible for all general mechanical engineering work on hydro-
electric powerstations, diesel and gas turbine installations, pumping plants and related projects. Major projects
include the 10,000-MW Guri Final State Project, Venezuela, and the 2100-MW Bath County Pumped-Storage
Project, Virginia.

Assistant Project Manager for Llhe 1000-MW Mount Hope Underground Hydroelectric Purmped-Storage Project,
New Jersey, during the feasibility study. Also responsible for all mechanical work related to sludies of compressed
air energy storage for the project.

As Head of the Systems Analysis Department, was responsible for all electronic compuler operations of Harza
using in-house equipment and a variety of leased computer equipment. Supervised preparation and operation of
computer programs including hydraulic, hydrologic, statistical and structural analyses and persennel, accounting
and budget analysis for internal company operations. Duties encompass provision of computer services to all
divisions of the company, selection of computer equipment, and evaluating and securing new programs for outside
sources as well as general administration of the department.

Supervised the field vibration testing of an arch dam and the penstocks at the Smith Mountain Pumped-Storage

Project, Virginia.

Measurements Engineer for turbine model tests of 303,000 mhp Francis turbines for the Guri Hydroelectric
Project, Venezuela.



RICHARD S. BURKHART

Participated in field testing of electric-hydraulic governors for the 40-MW Rio Lindo Project, Honduras.

Assistant Project Manager for a feasibility study for the National Aeronautics and Space Administration concerning
the appiication of hydraulic turbine drives to a transonic wind tunnel.

Mechanical and Hydraulics Measurements Engineer for turbine and generator acceptance tests and load rejection
tests for the Malpaso Powerhouse, Mexico.

Wrote technical computer programs in the Fortran Language. Programs written included programs for stress
analysis of hydraulic turkine components; programs for turbine speed regulation and index test analysis and a
program to simulate water quality for pollution studies,

Responsibilities as a Group Leader included preparation of engineering studies, design memoranda, contract
drawings, and contract documents for the 100-MW Finchaa Project, Ethiogia, and the 40-MW Rio Lindo Project,
Honduras. Work covered all mechanical piping systems and auxiliary equipment and portions of the work
relating to hydraulic turbines, governors, valves, cranes and hoists,

1973 to 1977:

Brown & Root, Inc., Houston, Texas.

Department Senior Staff Engineer. In responsible charge of all mechanical work for the Water Supply and Heavy
Civil Engineering Department. Directed mechanical design for a 160 cfs pumping station for the Manatee Power-
plant and Reservoir, Florida; a 800 cfs pumping station for the Martin Powerplant and Reservoir, Flerida; a 200

cfs station for the Sconer Powerplant and Reservoir, Oklahoma; a 160 c¢fs irrigation pumping station on the Brazos
River, Texas; and a 1200 cfs pumping station for the South Texas Nuclear Project, Texas.

Served for two years as Project Manager for the $30,000,000 reservoir and pumping station for the Martin
Powerplant, Florida.

1960 to 1962:
.S, Army.

Project Engineer. Performed research and development work in dynamic testing of diesel and gasoline powered
military track and wheeled vehicles and vehicle transported weapons systems. Duties included supervision of
testing, evaluation of test data, and preparation and issuing of final test reports.
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Date of Birth:
Citizenship:

Degrees:

Language:

Professicnal
Registratcion:

Professional
Societies:

Honorary
Socliety:

June 1976
te Date:

HArRzA ENGINEERING COMPANY

EDWARD F. CARTER
Power Planning Engineer

February 12, 1947
0. 5. A.

Bachelor of Science in Civil Engineering,
Magna Cum Laude
1576, Syracuse University
Bachelor of Science in Forest Engineering,
Magna Cum Laude
1575, State University of New York,
Ccllege of Environmental Science and
Forestry

English

Professional Engineer - Wisconsin

American Society of Civil Engineers
Illinois Chapter ASCE

Tau Beta Pi

Harza Engineering Company, Chicago, Illincis.

Power Planning Engineer. Power Resources Division.
Participatad in the expansion studies of the lower
Susquehanna River hydreo plants. Responsibilities
include project layout, guantity and cost estimates,
power operation computer studies and selection of
optimal expansion scheme.

Participated in modernization and expansicn studies
related to the Holtwood Hydroelectric project.
Responsibilities included power and energy studies,
project layout and cost estimates, ecconomic analysis
for selection of the coptimum scheme and preparation
of the report.

Participated in economic and financial analyses

for the ENEE Generation System Expansion study,
Honduras, C.A. Responsibilities included forecast

of expenditure schedules, determinaticon of equalizing
disccunt rates for various generation mixes, selection
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Power Planning Engineer

June 1976
e to Date:
(continued)

Summer Employment
1872 to 1975:

February 197C
to January 1972:

Cctober 1966
te January 1970:

April 1978

of power expansion program, sensitivity analyses,
effects of construction delay on recommended program,
econcomics ¢f rural electrification and financial
justification of the recommended system expansion
program.

Participated in the preparation of construction

plans and schedules for the rehabilitation ¢f Lock

and Dam No. 1 on the Mississippi River for the St.

Paul District Corps of Engineers. Temporary assignment
to the Construction Management Division, Scheduling

Department, July, August and September 1977. Responsibilities

included material quantity takeoffs, development of
feasible construction approach and critical path
method {(CPM) scheduling for construction.

J.S. MacNeil Jr., Inc., Homer, New York.

Assistant Technical Engineer. Responsible for
construction quality contrel, Joseph Schlitz Brewery,
Baldwinsville, New York.

Vincent J. Smith, Inc., Syracuse, New York.

Assistant Technical Engineer. Responsible for
interpreting the architectural and structural drawings
of a multi-story hospital addition and relating the
infeormation to field personnel.

D.W. Winkelman, Inc., Syracuse, New York.
Assistant Technical Engineer. Survey instrument
work related to interstate highway route location.

Vincent J. Smith, Inc., Syracuse, New York.

Assistant Technical Engineer. Responsible for
interpreting the architectural and structural drawings
of a multi-story library and relating the information
to field personnel.

United States Navy.

Petty Officer. 1In charge of a twelve-man survey
department. Responsible for the survey portion of
major construction and reconstruction projects in
the Republic ¢f Vietnam.
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DANIEL J. CASTELLANI
Planning Engineer

Degrees:  Master of Science in Civil Engineering
University of Notre Dame, 1965
Bacheior of Science in Civil Engineering
University of Notre Dame, 1963

Professional Engineer — Illinois

Harza Engineering Company since 1966.

Power Resources Division: Planning Engineer, 1975 to date;
Head, Computer Department, 1972-75; Applied Mechanics
Division: Structural Engineer, 1970-72; Computer Division:
Systems Analyst, 1968-70; Engineering Programmer, 1966-67.

Experience Highlights:

Responsible for interior drainage analysis of eight leveed communities on the Souris River near Minot, Morth
Dakota. The analysis included the design of stormwater interceptors, and the sizing of stormwater pumping
stations and gravity outlets. The work was performed for the St. Paul District of the U. S. Army Corps of
Engineers, In conjunction with the above project, was also responsible for the layout of the spillway and outlet
works for both Burlington Dam and the Des Lacs River Diversion Dam.

Performed computer simulation of reservoir drawdown study to determine generating capacity for Reza Shah
Kabir Dam, lran.

Responsible for management of all data processing functions, including both commercial and engineering
applications. In-house facilities included an IBM 1130 computer system and a Cope 1225 remote batch
terminal. Experienced in Fortran programming on IBM-1130, IBM-360/1956, IBM-370/158, CDC-6600 and
Univac-1108.

Performed analysis and reviewed design of transmission towers for Guri Project, Venezuela, Finchaa Project,
Ethicpia and CEL system expansion, El Salvador. Inspected transmission tower tests at Cheddar, England and
wo at Sarajevo, Yugoslavia. Performed computer tower spotting and sag-tension analysis for 2 major transmission
lines.

Developed and programmed numerous computer programs including SAPLT, which checks and plots the input
data for SAP, a finite element Structural Analysis Program; 8DLBO, which calculates and plots the development
of reducing elbows — used in designing Guri penstocks; AGECM, which plots the geometry and shape of double
curvature arch dams — used on Reza Shah Kabir Dam, Iran; KARUN, which calculates corrected stress and strain
of strain gauge clusters imbedded in mass concrete; SHAFT, which calculates the resonant frequency of turbine-
generator shafts. Performed all programming for “Estimating Costs of Hard Rock Tunneling” (COHART), for
the U.S. Department of Transportation.
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1965 to 1966:
University of Notre Dame.
Completed course requirements for Ph.D. in Civi! Engineering. Laboratory Instructor in the National Science

Foundation Summer Institute on Structural Mechanics.

Technical Papers and Articles:

Unpublished Master’s thesis submitted to the University of Notre Dame, June, 1965 — “Buckling Characteristics
of Prestressed Concrete Columns,”
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EDWARD M. CIKANEK
Department Head

Degrees:  Master of Science in Civil Engineering
University of Notre Dame, 1966
Bachelor of Science in Civil Engineering
Northwestern University, 1964

Professional Engineer — lllinois

Professional Societies:

American Society of Civil Engineers (Member]
National Society of Professional Engineers
Ilinois Society of Professional Enginesrs
International Society for Rock Mechanics

Harza Engineering Company since 1966.

Foundation and Soil Mechanics Division: Head, Underground Projects Department, 1976 to date; Section Head,
1972-76; Group Leader, 1968-72; Engineer, 1266-68.

Experience Highlights:

Supervised foundation and embankment design studies and preparation of Corps of Engineer Design Memoranda
for Calion Lock and Dam in Arkansas. Topics inctuded structure settlement, structure and slope stability,
excavation dewatering, construction material surveys and instrumentation of foundations and structures.

Supervised foundations and embankment design studies for Burlington Dam in North Dakota. Topics included
dam stability and settlement, diversion tunnel design, upgrading of existing flood control levees and stabilization
of existing structures.

Supervision of design studies for tunnels in rock and earth and for underground excavations in rock.

Project Manager for developing a computer program for estimating the costs of soft ground and cut-and-cover
tunnels and for combining it with COHART, a computer program for estimating costs of hard rock tunneling.
This formed a computer program, COSTUN, capable of estimating costs of rock, soft.ground, and cut-and-cover
tunnels in a single computer run. Previously supervised design studies for, and the development of, COHART.
Co-authored final reports for COHART and COSTUN,

Supervised studies to determine preliminary tunnel locations and the optimum development of surface reservairs

for the Chicago, Illinois Tunnel and Reservoir Plan (TARP). Subsequently supervised studies leading to final
selection of tunnel alignment, excavation method, and lining type and developed grouting and support requirements.
Prepared construction specifications and appropriate portions of final design report. Supervised similar studies and
proposed specifications for two underground pump staticns and related tunnels and shafts.

Supervised tunnel design studies and preparation of contract documents for the Washington, D.C. Subway, Section
A-6. Topics included tunnel linings and supports, construction methods, specifications and payment methods.

Supervised Tunnel design studies for Bath County pumped-storage project.
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Participated in the planning studies of alternative routes for a coal conveyor in Chio, including a comparison
of tunnel and surface routes.

Supervised design studies for pile foundations in Louisiana; revised and expanded a computer program for
Hrennikoff's sclution of pile foundations.

Performed various embankment design studies for Lake Michigan Offshore Airport. Made preliminary design
studies for a 400-mile tunnel for High Speed Ground Transportation from Boston to Washington, D.C, and
assisted in writing the final report. Assisted in writing Harza Guide technical specifications for fills, excavations,
drilling and grouting.

Supervised foundation explaration and soil testing for the 100-MW Finchaa Project, Ethiopia.

1964 to 1966:

University of Notre Dame. Full-time graduate student pursuing course leading to Master of Science Degree in
Civil Engineering.

Technical Papers and Articles:

Unpublished Master’s Thesis submitted to the University of Notre Dame, June, 1966, “'Porewater Pressures in
Partly Saturated Sands.”

“A Computer Program for Estimating Costs of Tunneling,” presented to June 1974 Rapid Excavation and
Tunneling Conference, San Francisco, Co-authored with Frank T. Wheby.
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FLOYD J. DAMRON
Civil Engineer

Education

M.S.C.E., University of Alaska, Fairbanks, 1973

B.S.C.E., University of Alaska, Fairbanks, 1971

University of Alaska, Fish Hatchery Design, Shart Course,
1976

University of Texas, Flood Plain Hydraulics and Hydroiogy,
Short Courses, 1976

Colorado State University, Modeling of Rivers, Institute of
River Mechanics, 1977

University of lowa, lce Engineering, Short Course, 1978

U.S. Army Corps of Engineers, Phase [ Dam Safety Inspection,
Short Course, 1978

Experience

Mr. Damron has served as project engineer and design engineer
on a variety of hydrologic, water resource, and general civil
engineering projects in Alaska. His background includes
experience in: municipal water supply investigations, flood
studies, flood routing, drainage studies, fish hatchery and
treatment plant hydraulic design, a hatchery site study, water
guality monitoring, structural design of a sheet pile dam,
design of various parking lots and sidewalks, and owner's
representative for construction projects.

Some typical projects on which Mr. Damron has worked are:

B Project manager for a hydrologic investigation at the
proposed new capital site near Willow. Close coordi-
naticn with agencies and other consultants was re-
quired for the acquisition of environmental assessment
data. Extensive surface and subsurface exploration
was conducted, including water wel!l design and test
pumping.

m  Project engineer for 10 Flood Ptain Information Reports
and a major flood insurance study of coastal communi-
ties. Duties included cost estimation and contract
administration, coordination of other consultants,
hydrologic and hydraulic analysis by computer model-
ing of all riverine and lacustrine floocding, and pre-
paration of final maps and reperts. One model was
unigue in that dumping ¢glacial lakes produce the
principal flooding.

® Design and analysis of floodway and seepage collec-
tion channels for the Corps of Engineers' Moose Creek
Dam (flood control project for Fairbanks}. The flood-
way is designed to carry all excess flow in the Chena



FLOYD J. DAMRON

River (80,000 cubic feet per second) to the Tenana
River. The seepage channel design (4,000 cubic

feet per second) was dasigned curvilinear for assthe-
tics and sized to prevent downstream flooding due o
dam seepage during utilization of the floodway.

2 Principal design engineer for the Ship Creek Hatchery,
Anchorage. Responsibility included design of the
hydraulic system for the hatchery. The 16-cubic~
feet-per-second design included the capability of
varying the temperature in each fish rearing raceway
by mixing excess hol power generation cooling water
with cold creek water. As principal design engineer
on a subsequent study for expansion of the hatchery,
responsibie for detailed analysis of the stream flow,
augmentation of flow with shallow wells, water reuse,
existing system modification, arnd shallow well injec-
tion of excess power plant cooling water for later use.

®  Drainage engineer for Ancherage international Airport
North-South runway project. Responsibility included
the establishment of design flows and pipe sizing for
the collection system. Design flow of the cutfall ex-
ceeds 100 cubic feet per second.

»  Dwner's representative for a North Siope winter con-
structicn project which included the rehabilitation of
a landing strip, seven miles of ice road construction,
and excavation and placement of 40,000 cubic vards
of gravel for a drilling pad. Environmental protec-
tion was ciosely monitored throughout the project.

Professional Registration

Alaska

Membership in Organizations

Alaska Ground Water Association

Alaska Scciety of Professional Engineers
American Society of Civil Engineers
National Scciety of Professicnal Engineers

Publications

"Water/Wastewater Evaluation of an Arctic Alaskan Industrial
Camp," University of Alaska, 1972
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PETER A. DICKSCN
Geologist

Degrees: Doctor of Philosopby in Geology
University of Pittsburgh, Pennsylvania, 1977
Master of Science in Geology
University of Manchester, England, 1874
Bachelor of Science in Geology
University of Leeds, England, 1971

Languages: English, French, and knowledge of
German and Turkish

Professional Societies:

Geological Society of America
Internaticnal Paleontological Union
Paleontological Society

Harza Engineering Company since 1978,

Geologist, Geology Division, 1978 to date.

Experience Highlights:

In Chicago office, assists in preparation of exploration programs and interprets regional and site structural geology
for Jordan Valley rrigation Project, Magarin Dam Site. Works on petrography, clay mineralogy, paleontology,
and general geclogical studies of the project site, including LANDSAT imagery and writing of reports.
Instrumental in construction of a three-dimensional model of the site geology.

Resident Field Geologist for prefeasibility investigations, Brumley Gap and Powell Mountain Pumped-Storage
Projects, Virginia (March to November 1978), Responsibilities included regional and site mapping of stratigrapby
and structure, preparation of field reports and geoicgic sections, and investigation of karstic land surfaces.
Assisted in preparation of exploration programs, including a literature search of the region’s geology.

1977 to 1978:

Gulf Research and Developrent Company, Pittsburgh, Pennsylvania.

Geological Field Consultant. Collected and interpreted detaifed structural and stratigraphic data as part of a
LANDSAT research project.

1975 to 1977:

University of Pittsburgh, Pittsburgh, Pennsylvania,

Research Assistant and Teaching Fellow in Geology. Research involved stratigraphic and petrologic investigation
of coal-bearing rocks in Appalachian coalfield region, including coal petrography and field mapping.
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1971 to 1975:

University of Manchester, England,

Research Assistant to Dr. R. M. C. Eagar. Studies included geologic field work in cooperation with various
State Geological Surveys and coal companies, in the coalfield regions of England, Wales, northwest Spain,
the Appalachian Mountains, and lllincis, Responsibilities included detailed stratigraphic and petrologic
interpretation frem core log and field data, and field mapping.

1967 to 1971:
University of Leeds, England.

Graduate Student.
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PETER DONALEK
Electrical Engineer

Degrees: Master of Arts — Mathematics
University of Toledo, 1973
Master of Science in Electrical Engineering
University of Pennsylvania, 1970
Bachelor of Science in Electrical Engineering
University of Illinois, 1967

Languages: English, speaking and reading knowledge of Portuguese,
and reading knowledae of French.

Professional Engineer — lllinois

Professional Societies:

Institute of Electrical & Electronics Enginegers
Chairman, Task Force on Discrete Supplementary Controls for Stability
Society for Industria! and Applied Mathematics
The Mathematical Association of America
Western Society of Engineers

Harza Engineering Company since 1973.

Senior Electrical Engineer, 1974 to date; Electrical Engineer, 1973-74.

Experience Highlights:

Project Manager for a study and report on technical and economic feasibility of coal mine-mouth generation and a
765-kV transmission network in the United States.

Project Manager for a study and report for electric utility interface requirements and siting of solar power satellite,
5,000-MW rectifying antennas.

Directed a transient network analyzer study for 500-kV transmission line in Pakistan.

Project Manager on the evaluation of transmission system expansion for the State of Montana.
Designed load shedding system for El Salvador bulk power transmission system.

Planned for expansion of power transmission system in El Salvador.

Prepared specifications for oil minimum circuit breaker,

Evaluated a battery system as an alternative to pumped-storage hydro for use in Federal Power Commission license application.

Prepared load flow, short circuit, and stability computations used in developing a twenty-five year system expansion plan
for the Republic of South Korea.

Prepared preliminary cost estimates for the electrical portion of various pumped-storage and hydroelectric generating stations,
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Prepared cost estimates for various high voltage substations,

Prepared alternative electric systems and auxiliary electrical equipment for pumping stations, including studies of
motor starting methods for the Chicago Tunnel and Reservoir Project.

1971 10 1973:
University of Toledo, Toledo, Chio,

Graduate Teaching Assistant. Worked on Masters degree in mathematics and taught undergraduate mathematics
cCQurses.

1969 to 1971:
Spring Garden College, Philadelphia, Pennsylvania,

Assistant Professor. Taught introductory courses in electromechanics and electrical power systems. Was in charge
of the A.C. Network Analyzer,

1965 1o 1968:
Sargent & Lundy Engineers, Chicago, Illinois.

Electrical Engineer. Performed electrical power system design studies. Prepared economic comparisons of
alternative power plant expansion plans, and analysis of substation short circuit and relay problems.

1963 1o 1965:
United States Peace Corps, Brazil.

Electrical Engineer and Designer for rural electrification projects in the San Francisco River Valley. The work was
done in conjunction with the Brazilian government agency Comissac do Vale do Sao Francisco, similar 1o the U. S.
Bureau of Reclamation,

1961 10 1963:
Westinghouse Electric Corporation, Baltimore, Maryland.

Field Service Engineer. Part of a group responsible for the re-design of the radar system used in U, S, Navy aircraft.
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EUGENE F. DUDLEY
Senior Ecologist

Degrees: Doctor of Philosophy in Wildlife Management
University of Michigan, 1863
Master of Science in Zoology {Ecology)
University of Michigan, 1854
Bacheior of Science (Zoology)
Yale University, 1953

Professional Societies:

International Water Resources Association

[inois Association of Environmental Professionals
The Wildlife Society

Civic Activities:

Vice Chairman, Planning and Zoning Commission of home community

Harza Engineering Company since 1970,

Environmental Sciences Division: Senior Ecologist, 1974 to date; Ecologist, 1970-74.

Experience Highlights:

Organize and supervise evaluations of potential effects of water and land developments on ecologic systems and natural
resources. Review compliance of existing and proposed developments with the National Environmental Policy Act and
guidelines established by international financing agencies. Prepare Environmental Assessment and Impact Reports.

Project Manager of studies of environmental impact and recreation potential of nuclear power installations,
reservoirs buift for nuclear and fossil fuel power plant cooling, hydroelectric power generation, irrigation, flood
control, and municipal and industrial water supply, and of non-structural measures for land and water management.
Managed and had overall responsibility for environmental inventories, assessments, and impact evaluaticns for

mare than twenty projects. Experience includes the evaluation of impacts on the terrestrial and aquatic
environment, aesthetics, existing and potential recreation cpportunities, access, sccial and cultural characteristics,
and public bealth and safety.

Environmental coordinator for the 2,700-MW Yacyreta Hydroelectric Project on the Rio Parana, Argentina and
Paraguay. |mpacts and resource development cpportunities were evaluated in accerdance with policies of the
World Bank and the Interamerican Development Bank. Special attention was devoted to ecologic impacts

on endangered species, fishery resources and water quality, and to social impacts, including the resettlement of
approximately 30,000 residents. Long-term programs were formulated for water quality management, fishery
production, natural preserves, and regional land use planning.

Prepared Exhibit W (Environmental Report} for FERC ficense application for the inswallation of a fourth unit of
the Mayfield hydroelectric station, Cowlitz River, Washington. Prepared analyses of effects on fisheries and riparian
resources resulting from changes in project outflows, Assisted the City of Tacoma in a series of meetings with
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the fishery agencies to establish acceptable high and low flows and in the preparation of reports to the agencies
and FERC. Local and agency concerns and actual physical and biclogical conditions in the project area were
integrated into a program that was ultimately acceptable to all parties.

Conducted environmental inventories and impact assessments for alternative measuras for reduction of loca! flood
damage at Webster City, lowa. Similar investigations were performed for a project at Fredericksburg, Virginia,
where certain alternatives would affect estuarine waters.

Provided environmental assessmenls for alternatives identified in power plant siting surveys in Wisconsin, Michigan,
Maryland, and West Virginia,

Performed and cocrdinated field investigations and assessments of impacts on freshwater and estuarine marsh
resulting from agricultural development in Jamaica.

Other assignments have included analyses of environmental impacts of water resource development projects, and
planning for pollution abatement, recreation, fisheries, and other enhancement measures on projects in the United
States and overseas. Typical projects included the multipurpose Northside development project, Washington;
Springer Lake Project, |llinois {independent review for University of 1llinois); irrigation developments in Jordan
and Guyana; and hydroelectric projects on the Chimbo River, Ecuador, Patia and Sogamoso Rivers, Colombia,
the Mazaruni River, Guyana, the Lempa River, EI Salvador, and the Bermejo River, Argentina.

1967 to 1970:

Bureau of Sport Fisheries ang Wildlife, U.S. Department of the Interior, Boston, Massachusetts,

Fish and Wildlife Biologist. Staff Biclogist, Division of River Basin Studies, Chief of Section of Special Studies.
Reviewed the impact on environmental quality and natural resources of hydroelectric and atomic power facilities

and watershed developments for floed centrol, navigation, and other water refated activities.

1961 to 1967:

Department of Epidemiology, School of Public Health, University of Michigan, Ann Arbor, Michigan.

Research Associate in Epidemiclogy, Ecologist for the Tecumseh Community Health Study, Center for Research
in Diseases of the Heart, Circulation, and Related Disorders.

Studied the relationships between the biological and physical environment and human health. Factors
considered included vegetaticn and land use, fauna, climate, and human and animal diseases.

Technical Papers and Articles:

“Climate, Water Hardness, and Coronary Heart Disease,” with . A, Belden, and 8. C. Johnson, Journal of
Chronic Diseases 22 (1) pp. 25-48, 1969.

"Environmental Aspects of Site Selection,” ASCE Power Division Journal, pp. 21-28, June 1972,

"Petenwell-Castle Rock, Twenty Years Later,” with W, T. Bristow, prepared for the 11th ICOLD Congress,
Madrid, 1973,
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BRIAN J, GALLAGHER
Assoaciate and
Head, Environmental Sciences Division

Degrees: Dactor of Environmental Science and Engineering
University of California, Los Angeles, 1977
Master of Science in Civil Engineering (Water Resources)
University of Wisconsin, Milwaukee, 1972
Bachelor of Science in Mathematics and Physics
University of Wisconsin, Milwaukee, 19687

Languages: English and working knawledge of Spanish and German
Professional Engineer -- Wisconsin

Professional Societies:

American Society of Civil Engineers
American Society of Limnology and Oceanography
International Water Resources Association

Harza Engineering Company since 1977,

Associate, 1979,

Head, Environmental Sciences Division, 1877 to date.

Experience Highlights:

Supervises interdisciplinary team of scientists, engineers, and planners conducting resource investigations, ecosystem
analyses, and environmental impact assessments. Responsible for overall direction of regulatory and permitting
assistance to clients an resource development projects both domestic and international.

Project Director for southern [llinais abandaned coal mine/acid drainage control and reclamation project, 1978-79.
Directed and reviewed all studies, reports, and recommendations, and represented client before regulatory agencies
for plan approvals.

Acting Senior Professional Staff reviewer on water availability assessments and water quality analyses for the “Upper
Missouri River Basin Coal Development Scenarios,” including advanced coal conversion technologies, 1278.

Directed in-house development of computerized program management system for sirmilarity, scheduling, and control
of multidisciplinary tasks invalved with resource development projects and permit and license acquisitions, 1978-79,

1976 to 1977:

Principat of own firm providing environmental consulting services to industry and governmental agencies, Principal
Investigator on applied research contract for U.S, Army Engineer Waterways Experiment Station, Vicksburg,
Mississippi, on design of dredged material sedimentation basins and discharge structures. Director and principal
author of EPA facility planning projects (201 studies) for major wastewater collection and treatment projects in
Michigan. Served as special advisor on water quality modeling of the Morava River in Yugoslavia for a United
Nations Development Program.
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1975 to 1976:

University of California, Los Angeles, California.

Research Fellow. Conducted interdisciplinary research of Sierra Mountains Alpine Lakes water quality, offshore ol
development environmental impacts, and envircnmental effects of coal gasification residual waste disposal.

1968 to 1975:
Limnetics Incorporated, Milwaukee, Wisconsin.

President and Chief Executive Officer of an environmental consulting firm providing professional services to electric
utilities, fossil-fuel development industries, and governmental agencies. Designec and directed major ecological studies
of municipal and industrial discharges, cultural eutrophication, recreational area development, thermal effects from
power plant operations, artificial cooling lakes, and environmental impacts of oil shale development projects.

1959 to 1967:
General Motors Corporation, AC Electronics Division, Milwaukee, Wisconsin,

Senior Project Engineer. Systems engineer responsible for development, testing and integration of inertial guidance,
radar navigation, and radiometric sextant components for aerospace and marine vehicles.

1958 to 1959:

Hughes Ajrcraft Company, Culver City, California,

Electronics Instructor. Taught courses on integrated fire control and navigation avionic systems.

Technical Papers and Articles:

Editor of “Energy Production and Thermal Effects,” Ann Arbor Science Publishing Company, 1973.

Author and coauthor of over 20 publications and professional reports on environmental matters, including the following

“tnvestigation of Containment Area Design to Maximize Hydraulic Efficiency of Confined Disposal Areas,” Final
Report, U.S. Army Corps of Engineers Research Contract Na. DACW?38-76-C-0124, Waterways Experiment Station,
Vicksburg, Mississippi, 1978.

“Environmental Effects of Coal Gasification,” IWRA, Proceedings of the international Sympaosium on Fossil Fuel
Production and Water Resources, Dusseldorf, Federal Republic of Germany, 1976.

“Water Quality Effects of a Dredgings Disposal Area,” with R. [, Krizek and G. M. Karadi, Journal of the American
Saciety of Civil Engineers, Environmental Engineering Division, Vol. 102, No. EEZ, pp. 389-409, April 1976.
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DWIGHT L. GLASSCOCK
Vice President and Head,
Hydroelectric Design Branch

Degrees:  Master of Science
University of Ilfinois, 1947
Bachelor of Science in Civil Engineering
University of lllinois, 1944

Professional Engineer — California, Connecticut, lllinois, Maine,
Maryland, Massachusetts, Michigan, Nebraska, New Hampshire,
New York, North Carclina, Ohio, Oklahoma, Pennsylvania,
South Caroling, Virginia, Wisconsin, and Nova Scotia

Professional Societies:

American Society of Civil Engineers
American Consulting Engineer Council
Newcomen Society in North America
U.S. Committee on Large Dams

Harza Engineering Company since 1978.

Hydroelectric Design Branch: Vice President and Head, 1978 to date.

Experience Highlights:

Responsible for the desian of hydroelectric projects, primarily in the United States.

1952 to 1977:

Chas. T. Main, Inc., Boston, Massachusetts.

Hydroelectric Power and Water Resources Division: Vice President, General Manager, 1971-77; Project Manager,
1964-71; Project Engineer, 1958-64; Design Engineer, 1952-58.

Responsibte for the technical design activities, construction management, project staffing, work scheduling, and
performance of the project teams of the division. The scope of engineering services provided by the division covered
reconnaissance studies, feasibility studies, alt disciplines of detailed design, construction management, and start-up
operation. Operations included both domestic and international projects with work undertaken concurrently in the
U.S., South America, Africa, and Asia.

Responsible for the direction, coordinaticn, and execution of design for the 1,000-MW Blenheim-Gilboa Pumped-
Storage Development, New York State.

Directed feasibility study for the trans-basin diversion of the Capivari River for augmentation of the Sao Paulo, Brazil,
water supply. Responsible for liaison and admnistration of Ric de Janiero and Sac Paulo, Brazil, offices of the
company for the design of the 1,400-MW Marimbondo and 1,380-MW Agua Vermelha Hydroelectric Projects.
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Responsibie for design and construction management for the Alternating Gradient Synchroton Conversion Project,
Brookhaven National Laboratory. This complex involved facifities for high energy physics research and included
buildings, shielding, and mechanical and electrical services.

Supervised a study for the regulation of the outflow of Lake Ontario which reviewed the existing regulating scheme
and investigated alternative regulation plans, to determine the economic effect on the power generating facilities of
the St. Lawrence Power Project, U.S. and Canada.

Responsible for the economic studies and analyses in conjunction with the comprehensive review and preparation
of the engineering feasibility report for the California Water Plan. This plan provided for the conservation of
northern California water and its transportation to the Central Valley and southern portion of the state.

Directed a power study for the Province of Nova Scotia, Canada, that included a forecast of load growth, power
transmission and interconnections studies, rate studies, and recommendations for additional generating and transmission
facilities.

Prepared flow analyses and equipment specifications, and supervised preparation of construction drawings and
installation of filter plant, pumping plant, and sewer system.

Designed laboratories and process system using licuid metal for heat transfer, CANEL Project, Nuciear Aircraft Program.
Participated in feasibility studies for various municipal, public authority, and private power systams.

1949 to 1952:

Louisiana State University, Baton Rouge, Louisiana.

Assistant Professor of Hydraulic Engineering.

1947 to 1949:

Aluminum Company of America, Pittshurgh, Pennsylvania.

Hydraulic Design Engineer. Worked on structural and hydraulic design of dams, penstocks, hydroelectric power
plants, and appurtenances.
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RICHARD D. HARZA
President

Degrees: Master of Science in Civil Engineering
Northwestern University, 1947
Bachelor of Science in Mechanical Engineering
Northwestern University, 1044

Languages: English, working knowledge of French

Professional Engineer — Alaska, Arizona, District of Columbia,
jllinois, Indiana, lowa, Michigan, Mississippi, Ohig,
Pennsylvania, Virginia, and Washington.

Civil Engineer — California
Structural Engineer — llinois

Professional Societies:

American Institute of Consulting Engineers

American Society of Civil Engineers

American Water Resources Association (Past President)
Consulting Engineers Association of Illinois

Consulting Engineers Council

Ilinois Society of Professional Engingers

Naticnal Society of Professional Engineers

United States Commission on Large Dams (Past Chairman)

Harza Engineering Company since 1947.

President, 1977.
Vice-President, 1953.

Director, Administrative, Financial, & Corporate Operations, 1976 1o date; Director, Management Group |1,
U.S.A. Resources, 1970-76; Civil Engineer, 1947-53.

Experience Highlights:

Project Director of various projects including Deep Tunnel Plan, Lawrence Avenue Sewer System, and Lake
Michigan Airport appraisal study for the City of Chicago; Root, Fox, and Milwaukee River Watersheds
comprenensive plans for Southeastern Wisconsin Regional Planning Commission; Kinzua Pumped-Storage
Project, Pennsylvania; and numerous smaller projects and studies.

Responsible for preparation of proposals, negotiations, and contracts for engineering services,

Concrete inspector for 20-MW Petenwell Project, Wisconsin; and Investigations Engineer for Meric-Evros
Project in Greece and Turkey.
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1946 to 1947:

Northwestern University, Civil Engineering Department.
Instructor,

1945 to 1946:

Ensign, USNR, deck officer on escort aircraft carrier.

Technical Papers and Articles:

Written and presented various papers on practice of consulling engineering, hydroelectric projects, and
pumped-storage projects for ASCE proceedings and elsewhere,
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ROBERT D. HILLIARD

Assistant Head, Construction Management
Division

Head, Cost Estimating Department

Degree: Bachelor of Civil Engingering
Clarkson College of Technology, 19248

Professional Engineer — Florida, lllinois, New Jersay, and New York

Professional Land Surveyor — Florida

Professional Society:

American Society of Civil Engineers

Harza Engineering Company, 1266-68. Since 1976.

Construction Management Division: Assistant Head, 1978 1o date; Head, Cost Estimating Department, 1977 to dats;
Senior Construction Engineer, 1976, Office Engineer, 1966-68.

Experience Highlights:
Division activities include preparation ot contract documents, cost estimates, construction planning and scheduling,

construction inspection, contract administration, and technical procurement.

Project Manager during initial crganization phases for construction management services for the $500 miliion
Mainstream Tunnel Project, Chicago, [llinois.

As Department Head, responsible for preparation of all construction cost estimates, evaluating bids on construction
contracts, and making recommendations for award. Prepared a detailed cost estimating precedure manual for
company use. Responsible for bid evaluation for the $1.2 billion Guri Dam Final Stage Project, Venezuela.

As Senior Construction Engineer, was involved in all aspects of construction planning, engineering inspection,
scheduling, and cost estimates for the construction phase of projects.

As Office Engineer, was responsible for ali field office operations in connection with construction of the Seneca
{Kinzua) Pumped-Storage Plant, Pennsylvania, including contractual correspondence and claims, payment estimates,
review of shop drawings, reports, schedules, and budgets.

1974 to 1976:
Gordon H. Ball, Inc., McLean, Virginia.

Senior Estimator. Prepared bid estimates for heavy construction projects inctuding tunnel, dam, subway, and bridge
jobs. Responsibilities included all phases of estimate from site investigation to bid preparation.

1974:

Marrison-Knudsen Company, Boise, [daho.

Project Engineer. Duties included all project engineering functions on excavalion of Washington, D.C., subway tunnel
using a tunnel boring machine.



ROBERT D. HILLIARD

1970 to 1974:
Tippetts-Abbett-McCarthy-Stratton, New York, New York.

Deputy Resident Engineer. Supervised and inspected construction; responsible for payment estimates, contractual
correspendence, claims, and change orders for the intakes, outlets, tunnels, and gate shafts of Tarbela Dam, Pakistan.
Features included four 45-foot diameter power ang outlet tunnels totaling 10,000 feet in length, four 41" x 67

gate shafts 350-feet deep, over six miles of small diameter tunnels and adits together with massive gated intake and
outlet structures, Total quantities included approximately 1.7 mullion cubic yards of concrete, 500,000 cubic yards
of which was underground, and over one million cubic yards of underground excavation.

1968 to 1970:
Ebasco Services, Inc., New York, New York.

Construction Engineer. Prepared design laycuts for construction facihities including utilities, trestie formwork and
batch plant for Ludington, Michigan, purnped-sterage plant. Supervised and ngpected construction of a 530-loot
double curvature arch dam and a 309-MW powerplant at Gokcekaya, Turkey.

1960 to 1966:
Wiggins, Keith and Hilliard, Ft. Lauderdale, Florida.

Partner. Responsible for ali engineering work in an engineering and surveying firm, including design and supervision
of construction of streets, drainage, water and sewage treatment plants and systems, sea walls, groins, and docks.

1952 to 1959:
J. A, Jones Construction Company, Charlotte, North Carolina.

Proiect Engineer.  Assigned to the construction of the b00-foot rockfill Derbendi Khan Dam, lrag; the 120-foor
concrete gravity Green Lane Dam, Pennsylvania; and 12 miles of the Ohio Turnpike.

Cost Engineer on the Old Hickory Lock and Dam, Tennessee,
1950 to 19562:
A. S, Wikstrom, Inc., Skaneateles, New York.

Project Engineer, Work involved preparing bid estimates for various heavy construction railroad and highway
projects.

1948 to 1950:
New York City Board of Water Supply.

Assistant Civil Engineer. Survey Party Chief and Concrete Inspector on construction of the Merriman Dam,
tackawack, New York.
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ROBERT C. HUNDLEY
Department Head and
Pumped-Storage Specialist

Degrees: Bachelor of Science in Civil Engineering
{Hydroelectric Option)
University of Hlinois, 1953

Harza Engineering Company 1953, 1954-56, since 1960.

Department Head and Pumped-Storage Specialist, Power
Resources Division, 1975 to date, Assistant to Chief Hydroelectric
Engineer, 1973-75; Civil Design Engineer, Power Project Divisions,
1971-72; Hydroelectric Engineer, Planning Division, 1960-70;
Junior Engineer, Civil Division, 1954-56; Field Engineer, Box
Canyon Project, 1953.

Experience Highlights:

Project Manager for major pumped-storage hydroelectric projects including the 1,000-MW Mount Hope Project,
New Jersey, the 2,000- to 3,000-MW project in northern lllinois; the 500-MW Montesuma Project, Anzona, the
800- to 1,000-MW Wisconsin Survey; and two site surveys for [llinois. Participated in the development of mult-
level, underground pumped storage. Made studies for five utilities including the Mount Hope Project and the
Northwest Ilinois Project.

Participated in studies for the following pumped-storage hydroelectric projects” the 2,000-MW Bluestone Project,
West Virginig; the 2,100-MW Bath County Project, Virginia, the 500-MW Havasu Project, Arizona, Maryland sites,
the 328-MW Brookville Project, Indiana; the 125- to 525-MW Raystown and 380-MW Seneca Projects, Pennsyivana,
the BO0- to 2,000-MW Merrimac Project, Wisconsin, Metropehitan Sanitary District of Chicago; and the Genesee River
Basin Project, New York,

Studies of conventional hydroelectric power projects including 2067-MW Guri, Venesuela; 140-MW Pisayambo,
Ecuador; 1200-MW Nez Perce-High Mountain Sheep; 788.5-MW Priest Rapids and 831.3-MW Wanapum, Washington,
135-MW Cerron Grande, £ Salvador, and 120-MW Tavera-Bao-Lopez, Dominican Republic.

Participated 1n preparation of license applications to FPC for Mount Hope, Bath County, Montesuma, and Seneca
Pumped-Storage Projects; existing Deeo Creek, Raystown and Warrior Ridge Projects for the Pennsylvanmia Electric
Company; the Priest Rapids Project, and preparation of Form 6, Original Cost Statement, for the Seneca Project.

Participated in river diversion studies for ihe Bath County Pumped-Sterage Project, and for Guri, Tarbela Darmn,
Priest Rapids, Wanapum and Derbendi Khan Hydroelectric Projects.

1956 to 1960:

Corbetla Construction Company, Chicago, llinois.
Construction Superintendent,

Expeditor, Cost Control, and Estimator.

Project Engineer. Field work included expediting subcontractors’ and contracior's work,



ROBERT C. HUNDLEY

1953 to 1954:

Sewell and Sewell, Newport, Washington. (Leave of absence from Harza Engineering Company.)

Box Canyon Project. Responsible for inspection of powerstation construction,

1952 to 1953:

Illinois State Water Survey.

Instrument Man. Conducted silt survey of ponds and lakes in central Illinois while attending University of [llinois.

Technical Papers and Articles:

Lecturer: Short course on "Underground Construction and Underground Pumped-Storage Concept,” at the
University of Wisconsin, Milwaukee, 1975.
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RICHARD S. IVEY

major highway location project through Metrcpolitan Portland
and the study of traffic impacts on inner-city neighborhoods
assoclated with the design of a major freewav river crossing.
He has prepared or directed envirormental impact studies for
a variety of projects in both urban and non-urban settings.

Since 1964, Mr, Ivey has served as planning advisor to the
Warm Springs Indian Reservation in Cregon and has participated
in planning and economic studies for other Indian reservations
in the Pacific Northwest,

In Alaska Mr. Ivey has recently had responsibility fcr community
impact studies in the Kenai Borcugh in connection with offshore
0ll development. He served as a consultant to the U.S. Corps

of Engineers in connection with the community invclvement
element of the Corps' water gquality study in Anchorage.

Mr. Ivey has lived and traveled in Europe and Asia and has
served as a lecturer and visiting critic at several universities.

MEMBERSHIP IN ORCGANIZATIONS

American Institute of Certified Planners
American Society of Planning Cfficials
Urban Land Institute
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KHALID JAWED
Hydrologist

Degrees: Master of Science in Civil Engineering
Hydrology and Water Resources Branch
Colorado State University, 1973
Bachelor of Science in Civil Engineering
University of Punjab, Pakistan, 1958

Languages: English, Urdu, and reading knowledge of Farsi.

Harza Engineering Company, 1964-65; Since 1976.

Environmental Sciences and Hydrology Division: Hydrologist, 1976 to date;
Planning Division: Hydrologist, 1964-65.

Experience Highlights:

Performs nydrologic analyses including those for determination of spillway design floods, flood and drought
frequency, derivation of unit hydrograchs, reservoir operation, and ground-water movement and vields. Field
activities include design and installation of meteorological and hydrologic stations, stream gauging, and sediment
sampling and laboratory analysis.

Specific assfignments included cross drainage studies for the Gotvand Irrigation Project, [ran; reservoir operations
studies for the Kajakai reservoir, Afghanistan; water supply and probable maximum precipitation studies for

the Jordan Valley Stage |1 Irrigation Project, Jordan; backwater analysis, and rainfall frequency analysis for the

Upper Morass Project, Jamaica; and design of automated remote hydrologic and metecrological networks for the
Guri Final Stage Project, Venezuela.

1973 to 1976:
Water and Power Development Authority (WAPDA), Lahore, Pakistan.

Senior Engineer. Responsibilities included compilation, interpretation and publication of hydrometeorological data
collected by WAPDA, computations of suspended sediment load transported by rivers, associated with Harza
Engineering Company International at Lahore, Pakistan for preparing report titled, “Appraisal of Flood Manage-
ment Systems in Pakistan, Volume | — Flood Forecasting and Flood Warning Systems, Volume |1 — Existing
Flood Control Structures and Recommendations for a Planning Program.””

1971 to 1973:
Colorado State University, Fort Collins, Colorado.
Graduate Research Assistant, Research work included runoff-rainfall relations, unit hydrograph studies, multi-

variate analysis, and flood-frequency analysis. One month training in Hydrologic Engineering Center, Corps of
Engineers, U. 5. Army, Davis, California.



KHALID JAWED

1965 to 1971:
Water and Power Development Authority (WAPDA), Lahore, Pakistan.

Senior Engineer. Responsibifities included compiiation, interpretation and publication of hydrometeorological
data collected by WAPDA, computation of suspended and bed load transported by river and canals.

1964 to 1965:
Harza Cogineering Company, Chicago, Illinois.
Traming in applied hydrology. Work included rainfall-runcff relations, computation of backwater profiles,

computations of maximum probable storm and flood; generation of streamflow records, and evapotranspira-
tion compuitations.

1960 to 1964:
Water and Power Developmen! Authority (WAPDA), Lahore, Pakistan,
Serior and Junior Enginger, respectively. Respansibihinies as a Serior Engmeer included colfection of basic data

for ground-water nvestigations, study of changes 1in ground-water levels, anabysis of aquifer-test data for trans-
missibihity and specific yield.

Duties as a Junior Engineer included installation, maintenance and operation of all instruments and related
structures required for hydrometeorological investigation, collection of hydraulic parameters for existing canal
systemns in Paksstan, verification of Lacey reqime canal formutae, collection and laboratory analysis of suspended
sedhiment and bed material samples.

1958 to 1959:
Pumjab trnigatton and Power Department, Pakistan,

Sub-divisional Officer. Duties included design of a smalt rrigation scheme, and discharge observations on rivers
and canals.

Technical Papers and Articles:
Responsible for the faliowing WAPDA publications
Annual Beports of River and Chimatological Data of West Pakistan Rivers, 1963 through 1970.
Sedimant Appraisal of West Pakistan Rivers, 1967, 1969, 1970 and January 1975.
Snow Surveys of West Pakistan, June 1969,
Basic Data Release — Ground Water Levels in Bahawalpur Area, 1964.
Instructions on Stream Gauging and Sediment Sampling, Apnil 1867,
Instructions for River Gauge Observers, January 1967.

Co-Author for U. 5. G. 5. Water Supply Paper 1808-K, “Water Resources and Related Geology of D. 1. Khan

District, Pakstan,” with reference to avallebility of ground water for development.

Procedures Followed for Finalizing Discharge, Sediment, Water Quahity and Climatological Record, Surface
Waler Hydrology Project, WAPDA, Juiy 1974,

Master of Science Thesis  “"Comparison of Melhods of Deriving Unit Hydrographs.”’
Special Study for MS.- A Study of Relationship between Watershed Parameters and Peak Discharge.”

Co-author for Colorado State University Publication No, 73KJ-RR-EF34, “Deriving a Unit Hydrograph in the
Absence of Detalled Rainfall Data,” June 1973,
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JAMES JAY KELLER
Head, Transmission and
Distribution Division

Degree: Bachelor of Science in General Engineering
University of [llinois, 1963

Languages: English, knowledge of {talian, Portuguese
and Spanish

Professianal Engineer — lllinois, Michigan and New York

Registered Land Surveyor — lilinois and Michigan

Professional Societies:

American Congress on Surveying and Mapping (former)

American Society of Civil Engineers

CIGRE — UHV/EHV Substations Working Group — 2301 (former)
Institute of Electrical and Electronics Engineers

|IEEE Towers, Poles & Conductors Subcommittee

Chicago Chapter, |[EEE/PES {Chairman)

Nlinois Society of Registered Land Surveyors

Michigan Society of Professional Engineers {former)

Michigan Society of Registered Land Surveyors

Harza Engineering Company 1965-68; 1973 to date.

Electrical Design Branch: Head, Transmission and Distribution Division, 1976 10 date, Head, Transmission and
Distribution Department, 1973-76; Project and Field Engineer, Pakistan, 1265-68.

Experience Highlights:

Responsible for all phases of transmissicn and distribution engineering.

Project Manager for TAVANIR EHV Transmission System, Iran. Project includes 800 kilometers of single circuit
transmission line over half of which passes through elevated mountainous terrain. Project also includes four
400/230-kV, 400-MV A substations.

Project Manager for extension of 500-kV Transmission System, Guddu to Mullan and Lyallpur, Pakistan, 330 miles
of single circuit line passing through desert area and crossing two major rivers. Project includes one 220-kV substation.

Field Engineer responsible for specifications, bid evaluations, and contract administration for supply and erection of 135
miles of 220-kV transmission lines and additions to one major thermal generating station switchyard and one mgjor
switching station, West Pakistan. These additions included installation and commissioning of four 63.5-MVA,
220/132-kV power transformers, several 200 and 132-kV bays including additional bus, air blas! circuit breakers

and associated control, metering and protection equiprnent.

Prcject Engineer on a new generating station of four 15-MVA gas turbines and associated substation and for supervising
other engineers in related construction management and office staff positions, West Pakistan. Served in advisory position
to the General Manager, Chief Engineers and the Chairman of a medium-sized electric utility in Asia. In addition,
trained and supervised foreign engineers and technical personnel.



JAMES JAY KELLER

1968 to 1973:
Commonwealth Associates, Inc., Jackson, Michigan.

Substation Project Manager for special projects including 345-kV substation design review for Taiwan Power Company,
establishing criteria for substation bus design, and preparing proposals for substation, transmission, and distribution
work. Also provided technical back-up to Rio de Jangiro Office of Inter-America Consultants, [nc.

Resident Director of technical operations, Inter-America Consultants, Inc., Rio de Janeiro, Brazil {subsidiary of
Commonwealth Associates}, responsible for engineering supervision and design of nearly 2,000 miles of 500, 345,
and 230-kV transmission lines, two 345-kV, one 230-kV and three 500-kV substations.

Project Manager on 500 and 230-kV substations, Gulf States Utilities (Texas) and worked on Delmarva Power &
Light 500-kV/230 1300 MV A substation and preliminary studies for 345-kV switchyard at the Ohio Edison Bruce
Mansfield Plant, Pennsylvania. Also, participated in studies and preliminary design work on the economic and
technical feasibility of 765-kV transmission systems.

1962 to 1965:
Miner and Miner International, Lahore, West Pakistan.

Electrical Engineer on design of 800 miles of 132 and 66-kV transmission line, and 500 miles of 11-kV distribution
lines.

1960 to 1962:
Commonwealth Associates, Inc., Jackson, Michigan.

Transmission Project Engineer on 138 and 345-kV transmission lines in Illinois, Qhio and New York.

1955 to 1960:
George E. Snyder Associates, Jackson, Michigan.

Structural Engineer and Head, Surveying Department  Responsibilities included design development and testing
of aluminum alloy, modular distribution substation structures for 13, 34.5 and 69-kV as well as small highway
bridges, and all surveying operations of the firm.

1953 to 1955:

Commonwealth Associates, Inc., Jackson, Michigan.

Associate Design Engineer on development of modular steel 69-kV substations and foundations, meeting National
Electric Manufacturers Association requirements. Worked in the Architectural Division on utility service buildings,
and assisted in supervising a gas distribution mapping program.

1946 to 1953:

State of Hlinois — Division of Waterways.

Rodman to party chief while attending University of [llmois.

1944 to 1946:
US. Army Signal Corps, Adak, Alaska.

Maintenance of A F.R.S. Radio Station WXLB operated on 900 KC.

Technical Papers and Articles:
“An Investigation of Failures of 66 and 132-kV Transmission Lines West Pakistan,” 1964.
“"Designing Transmission Lines for Corrosive Atmospheres,” 1966.

“"Ruide Acustico ¥ Radio Interferencia Emitidos Por Lineas De Transmussion Y Subestacicnes De 500-kV,”" co-authar
with L. H. Luzuriaga and presented at Buenos Aires, Argentina during XX1II Semana De La Ingenieria Electrica
Y Electronica — 13 al 17 Setiembre, 1971. (IEEE Argentina Section).
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DONALD J. KLEVEN

Education
B.S., Civil Engineering, Montana State University, 1971
Experience

Mr. Kleven joined CH2M HILL in 1979, pricr to which he was
employed by Santa Fe Engineering Services, Inc., as flowliine
superintendent responsible for direct supervision of a quality
control/contract management group on a project consisting of
115 miles of aboveground preinsulated crude oil pipeline with
associated pipe supports in Sohic's operating oil field at Prud-
hoe Bay, Alaska. The flowline quality control/contract manage-
ment group consisted of 35 to 4D perseonnel, including disci-
pline supervisors, field engineers, angineering technicians,
and inspectors.

Prior to employment with Santa Fe Engineering Services, !nc.,
Mr. Kleven was employed by Brown and Root, Inc., as pipeline
supervisor. Brown and Root, Inc., was the general contracicr
responsikle for the engineering and construction of the gather-
ing system for the west naif of the Prudhoe 3avy oil field. Re-
sponsibilities inciuded contract management, quality control,
material flow, and field engineering related to construction of
ail pipeiines and appurtenances in the above gathering system,
including approximatzly 120 miies of 6-inch line and 20 miles
of large-diameter pioing.

Also, while empioyed by Brown and Root, Irnc., Mr. Kieven
was assigned as assistant suberintendent of nydrostatic test-
ing for Arctic Constructors cn the Alaska Pipeline System,
Sections 3 and 6.

As a design engineer with Pipeline Technotogist Inc. in
Houston, Texas, Mr. Kleven was assigned as a staff engineer
on the foilowing projects:

@ Ei Paso Alaskan Casline Study

8 Five-million-barrell crude oit storage tank farm for
Amerada Hess at Collins, Mississippi

B Two-million-barre! crude oil storage tank farm for
Amerada Hess at Ten Mile, Atabama

@ Converting an existing 12-inch products line to a
crude cil line from Port Arthur, Texas, to Longview,
Texas, including original pump station, intermediate
pumping faciiities, and terminaticn siorage faciiities



DONALD J. KLEVEN

Mr. Kleven has also worked for a water and sewer utilities con-
tractor as a field engineer.

Professional Registration

Alaska

Membership in Organizations

American Society of Civil Engineers

Chi Epsifon
Tau Beta Pi
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RICHARD F. KOKEN
Associate and
Chief Construction Engineer

Degree: Rachelor of Arts in English and Mathematics
University of Oregon, 1836

Languages: English, speaking knowledge of Hindustani,
and working knowledge of German

Professional Engineer — Chartered Mechanical Engineer, India
Commission No, 3587 from National Board
of Boiler and Pressure Vessel Inspectors —

American Society of Mechanical Engineers,

Professional Societias:

Institute of Engineers, India

Harza Engineering Company since 1969.

Assaciate, 1978,

Chief Construction Engineer, 1978 to date; Construction Management Division: Head, 1974-78;
Senior Construction Engineer, 1973-74; Resident Manager, Indonesia, 1972-73; Construction Plant
Engineer and Acting Resident Manager, Indonesia, 1969-72.

Experience Highlights:

Head, Construction Management Division. Division activities include preparation of contract documents,
cost estimates, construction planning and scheduling, construction inspection, contract administration,
and technical procurement,

Construction Plant Engineer, acting Resident Manager, and Resident Manager respectively, of the
irrigation Rehabilitation Project, Indonesia. Prepared master plans and assisted the Government of
Indonesia in all matters related to consiruction equipment and management operations for the irrigation
of about 400,000 hectares {1 million acres) of land.

1966 to 1969:
The Ralph M. Parsons Company, Los Angeles, California.
Project Manager on engineering projects in East Pakistan, Zambia, India, Argentina, Nicaragua, and

Tunisia. Responsible for fulfilling centractural abligations, maintaining budgetary control and
schedules, and coordinating business developments.



RICHARD F. KOKEN

1958 to 1966:

The Ralph M. Parsons Company, India,

Project Manager and Construction Plant and Equipment Advisor to Government of India. Responsible
for establishment and operation of heavy equipment training centers throughout India as well as

supervision of mechanic and operation specialists in training personnel for operation and maintenancg
of large earthmoving and transportation equipment used in construction.

Construction Plant and Equipment Advisor involved in planning and layout for construction of multi-
purpose irrigation and power projects.

1955 to 1958:
Morrison Knudsen International Company, South Korea,
Mechanica! Superintendent. Responsible for rehabilitation of Hwachon Dam, involving repair of two

Hitachi 30,000 kVA generators, instaliation of one 30,000 kVA generator with Francis turbine, and
a three-phase 30,000 kW transformer.

1953 to 1955:
Government of Punjab, India.

Mechanical Supervisor for the Bhakra Nangat Project. Supervised rebuilding and installation of the
largest refrnigeration plant for aggregate cooling in Asia.

Member of the Construction Plant and Machinery Committee, Ministry of lrrigation and Power,
Government of India.

1948 to 1953:

J.S. Bureau of Reclamation, Grand Coulee Dam, Washington.

Equipment Supervisor., Responsible for maintenance, aquisition, assignment, and disposal of al! mobile,
laboratory, engmeering, repair shop, and special equipment utilized by 480 employees in the operation

and maintenance of the dam, waterways, powerhouses, pumping plants, switchyards, feeder canals,
and the equalizing reservoir.

Technical Publications:

“Lessons in Operalion and Maintenance, Earthmoving Equipment.” Instruction textbook published
in New Delhi, India, funded by USAID. Richard F. Kaoken, author,

“Tips on Operation, Earthmoving Equipment.” Instruction manual for operation of large machinery,
published in New Delhi, India, funded by USAID. Richard F. Koken, author.
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JOHN J. KURUC
Plant Ecologist

Degrees: Master of Science in Bolany
University of North Carotina, Chapel Hill, 1973
Bachelor of Science in Biology
Moravian Cotlege, Bethlehem, Pennsylvania, 1966

Languages: English and rezading knowledge of French and Spanish

Prefesstonal Societies:

Amearican Association for the Advancement of Science
Ecological Society of America

Harza Engineering Company since 1976.

Environmental Sciences Division: Plant Ecologist, 1876 to date.

Experience Highlights:

Responsibilities include evaluation of natural resources with particular emphasis on plant communities,
determination of bhotanical effects of projects, recommendations for mitigating actions, and preparation of botanical
sections of environmental reports,

Environmental Task Leader for a feasibility sludy evaluating alternative construction and operation designs for
increasing the generating capacity of five interconnected low-head hydropower stations on the St. Joseph River,
Michigan and Indiana. Prepared a reconnaissance report on the environmental effects anticipated from the
modernization and expansion of a low-head hydropower station on the Susquehanna River, Pennsylvania.

Environmental Task Leader for the preparation of Exhibits R, 5, V, and W of a FERC License Application for a
hydropower development on the Kootenai River, Montana. Additional duties included Acting Project Manager for
cocrdinating the entire license application to state and federal regulatory agencies, coordinating responses to agency
review comments, and participating in public presentations.

Developed a land reclamation plan for restoring an abandoned underground mine site and mine waste disposal area
in south-central lllinois into & regional wildlife and recreation natural resource, Developed a conceptual reclamation
plan for revegelating and providing a'ternative land uses for lands degraded by temporary flood water storage
behind the proposed Burlington Dam on the Upper Souris River, North Dakota. Also evaluated the potential for
increased mosquito production in stored flood waters and recommended appropriate mosquitc control and
monitoring technigues.

Environmantal Task Leader for a feasibility study of developing conventional hydropower generating capabilities at
three existing flooc-control dams on the Gauley, Elk, and Bluestone Rivers in West Virginia. The Bluestone River
study also included an environmenltal assessmant and comparison of alternative upper pumped-storage reservoir Sites,
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Active on several overseas projects, including environmental managerment programs for the Yacyrela Reservoir
development on the Rio Parana, Argentina and Paraguay. Programs mnvolved reestablishing and managing reservoir
margin forest stands for preserving selected riparian tree species and providing wildlife habitat and alternatives to
present tand use options. Assisted in an economic analysis of alternative cropping patterns for an agricultural
development in the Upper Morass of the Black River, Jamaica.

Prepared an environmental assessment for a feasibility study of the irrigation development of 80,000 acres in
southwestern South Dakota. Assessment also included recommendations for enhancing wildlife habitai.

Prepared an environmental siting study for a proposed nuclear power station cooling reservoir on a tributary of the
Wabash River, Indiana. Assessed and compared environmental impacis of alternative above-ground pipeline corridors
far cooling water supplier in north-central inois.

Participated in the preparation of the Draft Environmental Impact Statement for the rehabilitation of Lock and
Dam No. 1 on the Mississippi River, Minnesola.

Environmental Task Leader for an environmental siting study of a perched and underground pumped-storags
reservoir complex in north-central {!linois.

Evaluated the potential and prepared a devetopmental scheme for developing flood-compatible outdoor recreation

facilities along a 17-mile urbanized section of the Rock River floodway, Illincis.

1973 to 1976:

Environment Consultants, Inc., Dallas, Texas.

Fietd ecologist in residence for a one-year detailed field survey of the flora and fauna of the islands of American
Samoa, Rose Atoll, and Swains Island. Designed, coordinated, and conducted field studies analyzing the island’s
plant communities, soil types, forest microctimates, wildlife habitats, and land-use patterns.

Participated in the preparation of numerous environmental assessment reports, including Environmental impact
Statements for fossil fuel and nuclear power electrical generating plants and multipurpose reservoir developments in
Texas, North and Souwth Carolina, Indiana, Ohio, and Kentucky.

Reviewed and evaluated land reclamation programs for restoring lignite surface strip mnes, and assessed impacts of
mine-mouth power plant developments in eastern and southeastern Texas.

Recommended wildlife habitat enhancement and management programs for proposed resort developrments in
New York, Texas, and Mexico.

1971 10 1973:

University of North Carolina, Chapel Hill, North Carolina.

Teaching and Research Assistant. Taught lab courses in general and economic botany, ecology, and plant taxoncmy.
Conducted ecological field studies on barrier island plant communities and physiological ecology of individual species.

1968 to 1970:
U. 5. Army.
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WILLIAM R. LARSEN
Resident Manager and Geohydrologist
Zanja del Tigre Project, Argentina

Degrees: Master of Science in Hydrology
University of Nevada, 1967
Bachelar of Science in Geology
University of Wisconsin, Milwaukee, 1964

Languages: English, Spanish and working knowledge of
German

Professional Geologist — California

Professional Societies:

Association of Engineering Geologists
International Water Resources Associaticn
National Water Well Asscciation

Harza Engineering Company since 1967.

Resident Manager and Geohydralagist, Argentina, 1972 to date; Resident Manager and Geohydrologist,
Guatemala, 1871-72; Water Resources Division; Geohydrologist, 1967-71.

Experience Highlights:

Resident Manager and Gechydrologist for the Zanja del Tigre Project, Argentina. Supervised, administered,
and coordinated field and office investigations by Harza and local joint-venture team during the feasibility
studies for the $200 million storage dam and powerplant {450-MW} and the prefeasibitity level studies of
downstream irrigation and settlement potential. Alsc supervised the $500,000 exploratory geclogic
investigation of the dam site and reservoir area, which included core drilling, aquifer permeability testing,
gecphysical surveying, and topographic mapping.

Resident Manager and Geohydrologist for the Northern Guatemala Study. Supervised and administered
groundwater, geologic, hydreologic, and agricultural field investigations for the prefeasibility studies of five
potential irrigation and hydroelectric projects in northern Guatemala,

Other groundwater and surface water resources assignments have inciuded analysis and description of
exploratory investigations in selected areas of the Marun and Karun River Basins, |ran; estimates of
approximate groundwater yield for municipal, industrial and irrigation water supply in the St, Lawrence
River Basin, New York State; analysis of results of groundwater observation pragram to determine
possitble effects of drainage canais in rice growing areas of lower Guinea; and analysis and evaluation of
historic hydrometeorological records for design storm and flood studies for Guri Dam, Venezuela.
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Prepared and conducted model studies to determine design criteria for placement of granular fiil in deep
water, evaluated storm and rainfall frequency data to determine volume of storage required to accommodate
runoff from maximum storm events, and supervised tacustrine-exploratory drilling and seismic surveys

for the Lake Michigan Airport studies.

1964 to 1967:

University of Nevada.
Graduate Student, under National Science Foundation Fellowship Traineeship.

Desert Research Institute, University of Nevada. Graduate Resgarch Assistant, Hydrology Sacticn, one
year,

1964
Ilinois State Geological Survey; Urbana, tilinois.

Research Assistant, Groundwater Geology and Geophysical Exploration Section.,

1960 to 1964:
University of Wisconsin in Racine, and University of Wisconsin, Milwaukee.

Undergraduate Student.

1957 to 1960:
U.S. Army

Classified Communication Work.

Technical Papers and Articles:

“Hydrclogic and Geologic Aspects of Ground Water Recharge Along the Humboldt River Near Winnemucca,”
HUMBCLODT RIVER STUDIES, PROJECT REPORT NO. 10, Center for Water Resources Research, Desert
Research Institute, University of Nevada System, Reno, July 1968,

“Ground Water Studies Chicagoland Deep Tunnei System,”” (with 1. S. Papadapoulos), GROUND WATER,
Jour., National Water We!l Association, September, 1969, :

11773



ENGINEERING COMPANY

BAUM K. LEE
Head, Surface-Water Hydrology Department

Degrees:; Ph.D. in Civil Engineering — Hydraulics
Colorado State University, 1873
Master of Science in Civil Engineering — Hydraulics
Colorado State University, 1969
Bachelor of Science in Civil Engineering
Seoul Naticnal University, Seoul, Korea, 1963

Languages: English, Korean, and working knowledge of
Chinese, German, Japanese, and Spanish

Professional Societies:

American Geophysical Union

American Society of Civil Engineers
Korean Association of Hydrolegic Sciences
Korean Society of Civil Engineers

Harza Engineering Company since 1973.

Hydrology Division: Senior Hydrologist and Head, Surface-Water Hydrology Department, 1978 to date.
Water Resources and Environmental Sciences Division: Water Resources Engineer, 1973-78.

Experience Highlights:
Supervises, cocrdinates, and performs flood and storm analyses, sedimentation and erosion studies, stochastic

hydrology, mathematical modeling, and determination of water availability for domestic and overseas projects.

Resident Hydrologist, Ecuador and Peru, for the Puyango-Tumbes Multipurpose Project 1o provide irrigation
water, hydroelectric power, flood control, and fisheries development. Prepared hydrology report, supervised
counterpart staffs for hydrologic studies, and trained local hydrologists.

Established a sedimentation laboratory and a streamflow and sediment measurement program, and trained
locai hydrologists, for the E! Nispero Hydroelectric Project, Honduras.,

Served as Project Manager for the Receiving Water Study, Garrison Diversion Unit, North Dakgta. Studied
effects of irrigation return flows on 22 water-quality parameters in 1,400 miles of streams by using mathematical
models,

1967 to 1973:
Colorado Stale University.
Graduate Research Assistant working for the U.S. Geological Survey.

Major research projects participated in were: dependent and independent variablas in sediment transporl;
resistance to flow in alluvial channels; dispersion characteristics of sand particles in an alluvial stream;
stochasticity in transport and dispersion of sediment particles; and Hurst phenomena of dye dispersion in



BAUM K. LEE

natural rivers. These projects inciuded general laboratory and field work in connection with the collection,
reduction, and analysis of sediment transport data using a large recirculating flume and & high-speed digital
computer.

1966 to 1967:

Korean Engineering Consultant Corporation, Seoul, Korea.
Group Leader, Hydrology Group, Water Resources Division,

Specific duties included the supervision of five jJunior civil engineers. The major responsibility of the oroup
was hydrologic and hydraulic analysis for the design report of a multipurpose dam 1o be built by the Korean
Government.

1964 to 1966:

Active military duty 1in the Eighth U.5. Army Support Command as a Karean Augmentation 1o the United
States Army.

1963 to 1964:

Korean Engineering Consultant Corporation, Seoul, Korea.
Junior Civil Engineer, Hydrology Group, Water Resources Division.

Responsibilities included unit hydrograph and flood anatysis, statistical gstimation of turbine discharge, and
installaiion and subsequent analysis of rain and stream gauges for teasibility studies of hydroelectric power
projects.

Technical Papers and Articles:
“Laboratory Study of an Alluvial Stream al One-Foot Depth,” M.S. Thesis, Civit Engineering Department,
Colorado State University, Fort Collins, 52 pp., 1969.

A Review of Some Stochastic Models for Sediment Transport,” (unpubhshed), Civil Engingering Department,
Cotorado State University, Fort Colhing, 80 pp., 1972,

“Stochastic Characieristics of Particle Movement Over a Dune Bed,”" with H. E. Jobson, International Symposium
on River Mechanics, Bangkok, Thalland, Proceedings Vol 1, 15 pp., 1973,

“Stochastic Analysis of Particle Moverment Over a Dune Bed,” Ph.D. Dissertation, Colorado State University,
Fort Collins, 216 pp., 1973,

“Stochastic Analysis of Dune Bed Profiles,” with H. E. Jobson, Journal af Hydrauhcs Division, ASCE 130 {HYT)
pp. 849-867, 1974,

“Stochastic Analysis of Particle Movement Over a Dune Bed,” with H. E. Jobson, U.S. Gecloaical Survey Open
File Report, Bay St. Lows, Mississippe, 227 pp., 1975,

“Stochastic Analysis of Dune Bed Profiles 1Closure),” with H. E. Jobson, Journal of Hydraulics Division, ASCE
101 (HY. 11), pp. 1445-1447, 1976,

“Stochastic Analysis of Particle Movement Over a Dune Bed,”” with H. E. Jobson, U.S. Geological Survey
Professional Paper 1040, Washingtan, D.C., 72 pp., 1877,
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KENNETH R. LEONARDSON
Department Head,
Power Projects Division

Degrees: Bachelor of Science in Civil Engineering
University of [llinois — Hydraulics
Option, 1954

Professional Engineer — lilinois and Washington

Professional Societies:

American Society of Civil Engineers

Harza Engineering Company 1970 to date; 1957-1969; 1954-1955.
Power Projects Division: Division Head, 1978 to date; Department Head, 1972-78; Section Head, 1970-72 and

1967-69; Group Leader, 1965-67; Civil Engineer, 1957-64; Junior Engineer, 1954-55.

Experience Highlights:

Project Manager for 140-MW hydroelectric plant on the Kootenai River in Montana, during the FERC License
Application.

Project Manager for 210-MW Hrauneyjafoss hydreelectric project in lceland for preparation of contract documents.
Prepared feasibility report on the expansion of the Cowlitz River Salmon Hatchery in Washington State,
Conducted studies for new intakes for the Dresden and Quad Cities nuclear power plants.

Engineer responsible for design and construction drawing preparation for third unit at Smith Mountain pumped-
storage hydroelectric plant, Virginia.

Project Manager for reconstructing an existing hydro plant to a “tube turbine” hydro-generating plant, Cornell,
Wisconsin, through feasibility study, design and engineering services during construction; and repairs to Upper
Occoguan Dam, Virginia, through preparation of contract and construction drawings.

Supervised the preparation of construction drawings for the spillway of the 200-meter high concrete arch Reza
Shah Kabir Dam, Iran; the morning glory spillway and outlet works for the Electric Lake Dam, Utah; and the
gravity water supply pipeline and trashrack for the River Mill Fishway Modifications, Qregon.

Prepared report on making waterfalls passable to fish for the Brule and Stewart Rivers, Minnescta.

Participated in the hydraulic and structural design for the Wanapum Dam fish passage facilities and supervised
the preparation of construction drawings for the right bank fish ladder at Wanapum Dam, Columbia River,
Washingten,
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1969 to 1970:

State of Washington, Department of Fisheries.

Duties included fish batchery design and inspection of fish facilities throughout the state.
1964:

State of Washington, Department of Fisheries.

Hydraulic Engineer, Research Division.

1955 to 1957:

United States Army; Engineer Corps.

Topographic Surveyor in 320th Engineer Company.,
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GARY R. MASS
Concrete and Materials Engineer

Degree: Bachelor of Science in Civil Engineering
South Dakota School of Mines & Technology, 1964

Additional California Department of Water Resources Concrete School,
Studies: Oroville, California, 1964
California Department of Water Resources Soils School,
Sacramento, California, 1965
lU.S. Bureau of Reclamation Concrete Control School,
Denver, Colorado, 1967
Portland Cement Association Soil-Cement School,
Skokie, IHinois, 1968
California Department of Water Resources Radiological Operators Schaol,
Tracy, California, 1968
University of Wisconsin Extension Course on Deterioration and Resteraton of Concrete,
Madison, Wisconsin, 1977
American Concrete Institute Seminar E-701, Aggregates for Concrete,

Philadelphia, Pennsylvania, 1977
Portland Cement Association Course on Repair of Concrele Surfaces and Structures,
Skokie, Illincis, 1977

Professional Engineer — California, Oregon, and Washington

Professional Societies:

Amarican Concrete Institute {AC!} and Technical Commitlees
ACI Committee 207 — Mass Concrete
ACI Committee 211 — Proportioning Concrete Mixes
AC! Committes 221 — Aggregates
ACI Committee 309 — Consolidation of Concrete

Harza Engineering Company since 1973,

Foundaticns and Soil Mechanics Division. Concrete and Materials Specialist, 1973 to date.

Experience Highlights:

Advises cn and participates in éxploration ang selection of aggregate sources and quarry locations, establishes
aggregate and concrete testing programs and evaluates results, prepares concrete specifications for large (mass)
concrete jobs and for small {structural) concrete applications; prepares concrete mix designs and superyises concrete
quality control testing programs for aggregates, cement, admixtures, and concrete mixtures; reviews contractors’
batching and mixing plants and aggregate plants for job conditions and specilicaticn compliance; advises at job sites
concerning concrete production, placing orocedures or methods, and construction problems; and advises on -COHCFBTB
coatings, sealants, and other concrete materials. Performs these services for major pumped-storage and hydroelectric
projects.
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1969 to 1973:

Kaiser Cement & Gypsum Corporation, Oakland, California.

Division Manager of Technical Services for Oregon, Washington, and Alaska. Responsible for field performance of
various types of portland cement produced and marketed by Kaiser and for compliance of these cements with
ASTM and various job specifications.

Provided expertise on the chemical and physical properties of portland cement and their relationship to properties
of fresh and hardened concrete. Performed concrete testing for small, ready-mix concrete firms including aggregate
quality tests, laboratory mix designs, and tests on fresh concrete. Investigated reports of abnormal performance
and of defective concrete in which Kaiser cement was used. Provided consulting services on the application,
methods, and technigues employed or 10 be employed in the manufacture or use of portland cement concrete

and related materials.

1964 to 1969:

Department of Water Resources, State of California, Sacramento, California.

Assistant Materials Engineer. Responsible for supervising and coordinating the activities of four field laboratories
and a staff of 60. Programmed equipment and personnel requirements. Prepared monthly division reports on
earthwork and concrete quality requirements. Prepared monthly division reports on earthwork and concrete
quality control for twelve major contracts including summaries of construction materials used and of testing and
test results, and a statistical evaluation of soil compaction data and concrete compressive strengths.

Assigned to the Materials Section of the North San Joaquin Division, State Water Project, on earthwork and
concrete quality contrel for construction of 87 miles of the 10,000-cfs, concrete-lined canal {California Aqueduct);
Delta Pumping Plant and Fish Facilities; and Del Valle, Bethany, and Clifton Court Forebay zoned, earthfill dams.
These projects involved placement of approximately 1 million cubic yards of portand cement concrete and 16,5
million cubic yards of compacted embankment.

Received on-the-job training at the central water resources laboratory in testing of soil, rock, and concrete materials
for the design and construction branches.

Engineer-in-training (6 months) in the concrete laboratory at the Oroville Dam. Performed field testing for quatity
control of mass concrete, tunnel lining concrete, and structural concrete at the Oroville Dam, the Thermalito
Diversion Dam, and related features.

1963:
Department of Highways, State of Alaska, Juneau, Alaska.

Highway Technician. Performed office duties for the Construction Division in Nome, Alaska, including drafting,
calculating mass diagrams, and condensing survey notes. Worked as member of survey crew on preliminary design
and construction surveys.
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RICHARD L. MEAGHER
Senior Associate and Acting Head,
Resources Development Branch

Degree: Bachelor of Science in Civil Engineering
Universily of Notre Dame, 19566

Professional Engineer — (llinois

Professional Societies:

American Society of Civil Engineers

Harza Engineering Company since 1956.

Senior Associate, 1978,
Agsociate, 1974,

Resources Davelopment Branch: Acting Head, 1978 1o dale, Assistant Head, 1977-78, Head, Power Resources
Division, 1972-76; Planning and Civil Design Supervisor, 1962-72; Structural Design Engineer, 1958-62, Planning
Engineer, 1956-58.

Experience Highlights:

Directs, supervises, and reviews the work of engineers, resource specialists, and drafters in planning the development
of land, water, and energy resources. Studies include master plans as well as appraisal, prefeasibility, and
feasibility of projects. Evaluations are based on engineering, environmental, economic, and financial considerations.

Project Manager for feasibility studies and FERC license application for the Brumley Gap and Poweli Mountain
Pumped-Storage Projects in Virginia, each with an installed capacity of more than 3,000 MW,

Project Director for the following studies in Honduras: feasibility of El Nispero Hydroelectric Project, feasibility
of Quimistan Valfey Irrigation Project; and Flood Contral Master Plan for Sula Valley.

Project Director for appraisal of underground pumped-storage potential in inois.

Project Director for inventory of hydroelectric resources in eastern Honduras in which seven sites with a total
installed capacity of 1,700 MW were identified.

Project Director for the prefeasibility study of a AGOTMW hydroelectric development on the Rio Chimbo in Ecuador.

Project Manager for the study of the Patia River Basin in Southwest Colombia. The study involved dentification
of all sites having potential for construction, preliminary evaluation to determine the most favorable sites, and
selection of two sites for feasibility study. The potential total development would be about 3,000 MW, Feasibility
study for the imitial project with installed capacity of 1,600 MW has been completed.

Project Manager far the prefeasibility study of the 3,000-MW Corpus Project on the Parana River, Argentina and
Paraguay.
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Project Manager for two hydroelactric planning studies in Bolivia. The first study recommended a plan of development
for a reach of the Rio Grande in Bolivia aboui 350 km long with a fall of about 1,000 meters. The study identified
nine potential hydroelectric project sites with a total installed capacity of 3,000 MW, The second study was for a
prefeasibility report to evaluate two small hydroelectric projects in southern Bolivia which could serve a community
with a population of about 30,000,

Project Manager for the feasibility study of the Hrauneyjafoss Project in lceland which can serve expected growth
in industrial load. The project will have an installed capacity of 210 MW.

Project Manager during planning phase of the Rio Caroni hydroelectric development in Venezuela involving four
sites with a potential of about 15,000 MW. Supervised planning studies aimed at (1} appraising the overall
development and {2) determining the technica! and economic feasibility of a program for staged expansion at
two sites which have been partially developed.

Project Manager for the feasibility phase of a major multipurpose river project in lran, which includes the develop-
ment of 40,000 hectares of agricultural land with an irrigation angd drainage system, and the construction of a
200-m arch dam and a 1,000-MW power piant.

Senior Planning Engineer involved in preparation and supervision of planning studies for hydroelectric projects.
Studies Included project layouis and estimates, power production, and economic analysss. Also supervised design
work and preparation of construction drawings for powerhouse, spillway, and diversion structures for hydroelectric
projects.
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ROLAND J. MESA
Senior Transmission and
Distribution Engineer

Degrees: Bachelor of Science - Instituto Santiago, 1948

{Santiago de Cuba, Cuba}

Surveying and Land Assessment - Institute Santiago,
1948 {Santiago de Cuba, Cuba)

M.S. in Electrical Engineering - Havana University,
1953 (Havana, Cuba)

Distribution Systems Training Course - C.C.E. Havana,
Cuba) 1959

Fortran Programming (S. & L. Chicago, Illinois}, 1959

Languages: English and Spanish
Professional Engineer — Cuba, llinois and Pennsylvania

Professional Societies:

Institute of Electrical and Electronics Engineers

Harza Engineering Company since 1973.

Transmission and Distribution: Senicr Transmission and Distribution Engineer, 1973 to date.

Experience Highlights:

Senior Transmission and Distribution Engineer responsible for design engineering, economic evaluation of alternatives,
and consulting on national and international HV and EHV transmission projects of up to 765 kV. Consulting
design and engineering studies of distribution systems.

1964 to 1973:

Sargent & Lundy Engineers, Chicago, Hllinois.

Project Engineer: Responsible for complete design of HV and EHV transmission lines, including: route selection,
wood H-frame and single pole structural design, computer application for line design. Application of steel tower,
steel pole and laminated wood structures.

Design Engineer: Design of transmission and industrial substations, including: line relays, switchgears, control and
instrumentation, specifications, material selection and economic evaluations.

Electrical Analyst Engineer: Relays and breakers, seleqtion and coordination for generating station units and
substations: switchgear selection, voltage drops, short circuit calculation.

1961 to 1964:

United Engineers & Constructors Inc. Philadelphia, Pennsylvania.



ROLAND J. MESA

Senior Designer of steam generating units. Responsibitities included checked and correlated physical and
schematic diagrams, including: control panels, switchgear data processing equipment. Development of basic
schematic diagrams and of single line diagrams.

1956 to 1961:

Compania Cubana de Electricidad, Havana, Cuba.

Engineering Department: Design of all phases of rural and urban Transmission and Distribution Lines. Sag

and tension calculation, tower spotting, selection of voltages, conductors, different types of structure, and
hardware, Complete structure design for wood H-frame and single pole. Planning for electrical power
distribution systems, including: voltage drops and loss calculations, use of capacitors and regulators, coordination

programs. Studies and forecast of lcad growth. Economic studies and evaluation of different plans for
improvement of distribution systems. Estimating and preparing budgets. Design of distribution substations.

Electrical Department: Division Engineer: QOperation, maintenance, and improvement of transmission and
distribution systems. Responsible for job coordination of maintenance personnel, Dealing with labor union
in problems related with workers. Supervision of transmission lines construction. Construction supervision
of 110/33kV substations,

Right of Way: Head of the Right of Way and Surveying Department.

1950 to 1856:

Alvira Engineering Company, Consulting and Constructors Engineers, Havana, Cuba.

Design, construction, and surveying of rural and urban transmission and distribution lines,
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EDGAR T. MOORE, JR.
Associate and Head,
Civil Design Branch 111

Degrees: Master’s Degree in Business Administration
University of Chicago, 1969
Master of Science in Mechanics & Hydraulics
State University of lowa, 1958
Bachelor of Science in Civil Engineering
University of [llinois-—graduated with
high honaors, 1957

Languages: English, Spanish and

working knowledge of ltalian
Professional Engineer — District of Columbia, lllinois and Kentucky
Structural Engineer — District of Columbia and lilinois
Land Surveyor — lllinois

Professional Societies:

American Concrete Institute

American Society of Civil Engineers

Itlineis Society of Professional Engineers; Chapter Officer 1962, 1963, and 1964
National Society of Professional Engineers

Association of Engineering Geologists

Harza Engineering Company since 1959,

Associate, 1971,

Head of Civil Design Branch 111, 1978 to Date; Resident Chief Engineer of Harza de Venezuela, Caracas, 1976-77.
Head, Power Projects Division 11, 1973-76; Resident Chief Engineer, Yacyreta-Apipe Project, Argentina, 1972-73;

Head, Transportation Division, 1971-72; Civil Design Branch, Department Head, 1967-71; Section Head, 1964-67:
Group Leader, 1963-64; Designer, 1952-63.

Experience Highlights:

Project Director and Project Manager of various low-head and h}gh-head hydroelectric and multi-purpose projects

in South America, Caribbean, and Africa, for the preparation of feasibility reports, contract documents and
construction drawings, with considerable personal experience in making overall project layouts including the

layout, dimensioning and design of the projects’ features, including concrete gravity dams, power intakes, power
conduits and penstocks, powerhouses, spillways, outlet works, diversion works and river closures, and navigation locks.

Technical Papers and Articles:

Author of technical articles appearing in ASCE Civil Engineering magazine and ASCE Power Journal.
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L. DOW NICHOL
Planning Engineer

Degrees: Bachelor of Science in Civil Engineering
University of lllinois, 1993
Bachelor of Law
The George Washington University, 1959

Languages: English and working knowledge of Spanish

Professional Engineer — lllinois

Professional Societies:

American Society of Civil Engineers

Harza Engineering Company since 1960.

Resources Development Branch: Power Rescurces Division:Department Head, 1975 to date; Resident Engineer,
Colombia, S.A., 1973-75; Department Head, 1962-73; Planning Engineer, 1965-69; Civil and Structural Engineer,
1963-65; Planning Division: Civil Engineer, 1960-63,

Experience Highlights:

Conducted an appraisal of pumped-storage potential of the proposed Qattara Hydroelectric Development,
Egypt.

Resident Engineer for the 1700-MW Sogamoso Project, Colombia, S.A. thru the feasibility study.

Directed the optimization studies to select the generating capacity and energy storage capacity of the Z100-MW
Bath County Pumped-Storage Project, Virginia.

Directed a program of map studies and field reconnaissance to identify potential pumped-storage project sites
in Maryland and West Virginia and compare them on the basis of economics and environmental factors,

Carried out portions of the layout studies for the underground power station for the 1710-MW Stony Creek
Pumped-Storage Project, Pennsylvania.

Directed studies of possible addition of from 500 to 4500-MW of pumped-storage generating capacity toc the
basic storm overflow containment alternatives for the Chicago Tunnel and Reservoir Plan, lllinois.

Directed field reconnaissance of an undeveloped reach of 380 kilcmeters of river and prepearation of prefeasibility
report of hydroeiectric development, including preparation of screening program for evaluation of the various
sites, levels of development, and power markets for the Rio Grande Project, Bolivia,

Prepared recommendations of legislative revisions as part of report on state policy regarding disposition of
obsolescent dams in Minnesota.
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Performed field reconnaissance and directed the preparation of appraisal report for two pumped-storage sites
in the Philippines, including preparation of computer program for study of reservoir use by existing project
jointly with pumped-storage project.

Directed the preparaticn of a report oo remedial measures to preserve usefulness and appearance of a small scenic
and recreaticnal pond used also for storm drainage retention; directed preparation of contract documents for the
Lake Ellyn renovation work, lliinois.

Assisted in preparation of report on valuation of an obsolescent hydroelectric project in connection with a
transfer of ownership, Lake Byllesby Dam, Minnesota.

Prepared computer program for generator reliability analysis of a small, hydrothermal system, using probability
method for the CEL System Expansion, El Salvador.

Participated in the economic studies and report regarding installation of a supervisory control system for Central
Nebraska Public Power and frrigation District.

Participated in conceptual planning; appraisal studies of several power projects; and raview of reports for the
Southern Bolivia Power Studies.

Drafted revised engineering services contract and negotiated with client in Addis Ababa for the 100-MW
Finchaa Project, Ethiopia.

Participated in the preparation of testimony and exhibits presented in the Federal Power Commission license
proceeding; analysis of testimony and exhibiis of other parties for the Nez Perce and High Mountain Sheep
Projects, Oregon and ldaho.

Layouts and estimates for use in planning studies for the Guri Project, Venezuela.
1959:

Merritt-Chapman and Scott Corporation, New York City, New York.

Office Engineer, Construction Division.

1956 to 1959:

John G. Loehler and Associates, Consulting Civil and Structural Engineers, Washington, D.C. and Kensington,
Maryland.

1953 to 1956:

Ensign and Lieutenant, J.G,, Civil Engineer Corps, U.5. Navy, Naval Gun Factory, Washington, D.C. and Naval
Ammunition Depot, Crane, Indiana.
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JAMES T. NIKOLAS
Vice President and
Head, Electrical Design Branch

Degrees: Master of Science in Electrical Engineering
Itinois Instituie of Technology, 1958
Bachelor of Science in Electrical and
Mechanical Engineering
Technical University of Athens, “Ethnikor
Metsovion Polytechnion,” Greece, 19563

Languages: English and Greek
Professional Engineer — lliinois, indiana, South Carolina, and Greece.

Professional Societies:

Eta Kappa Nu Association
Institute of Electrical and Electronics Engineers
Sigma Xi Association

Harza Engineering Company since 1959,

Vice President, 1978.
Senior Associate, 1876.
Associate, 1970,

Head, Electrical Design Branch, 1975 to date; Chief Electrical Design Engineer, 1970 to 1975; Assistant Chief
Electrical Design Engineer, 1967-70; Electrical Division: Department Head, Power Generation, 1966-67; Section
Head, 1962-66; Group Leader, 1959-62.

Experience Highlights:
Start-up and field tests on 300-MW Mossyrock Project, Washington, USA and 80-MW Karadj Project, Iran.

Supervised and participated in preparation of design criteria and specifications and construction drawings for
electrical equipment on the following hydroelectric projects: 2700-MW Yacyreta-Apipe, Argentina and Paraguay;
180-MW San Lorenzo, El Salvador; 210-MW Hrauneyjafoss, lceland; 135-MW Cerron Grande, E| Salvador;
300-MW Mossyrock, Washington; 1000-MW Reza Shah Kabir, Iran; 100-MW Finchaa, Ethiopia; 80-MW Rio
Lindo, Honduras; 68-MW La Yeguada, Panama; BO-MW Karadj Project, Iran; 212-MW Angat Project, Philippines;
and for the five diesel plants, CEMAT Project, Brazil.

Supervised preparation of electrical designs, plans and specifications for Cowlitz River Salmon Hatchery,
Washington, and Conowingo Dam fish coliection facilities, Maryland,

Project Director for electrical review for Prairie [sland Nuclear Power Project, Minnesota; Assistant Project
Director on turbine, governor, and generator testing on Malpaso Project, Mexico.

Project Director for Duncan High-Voltage Substation, Jamaica.



JAMES T. NIKOLAS

Assistant Project Director for the CEL Systemn Expansion Oriente Region and the Soyapango Gas
Turbine Plant, EI Salvador.

Project Manager for temporary repairs and Project Director for studies for permanent restoration,
contract documents, construction drawings, and engineering services during construction for the
restoration of the Santee Cooper powerhouse, South Carolina, which was damaged by fire.

1956 to 1959:
Vern E. Alden Company, Chicago, Illinois.

Group Leader, fossil fuel generating station design.

1954 to 1956
Public Power Corporation; Athens, Greece,

H. V. Substation Maintenance Engineer.

1953 to 1954:
Hetlenic Electric Company; Athens, Greece.

Electrical Engineer,

Technical Papers and Articles:

{EEE paper C75-157-3, “'Design Features of the lranian 400 kV Transmission System.” Co-Author.

1977 American Power Conference paper "Gas Insufated Switchgear Solves Difficult Problems at Hydroelectric
Plants,”” Co-Author.

1977 American Power Conference paper “"Optimal Power System Operation Analysis Technigues,”” Co-Author.

1977 London/Stockholm International Workshop on Instrumentation and Control of Water and Wastewater
Systems paper, 'Control and Monitoring of a Unigus Wastewater System,” Co-Author.

Unpublished thesis on “Electrostatic Unbalances of Double Circuit Transmission Lines."”
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ROGER G. OECHSEL

Assistant Head,

Foundations and Soil Mechanics Division,
Domestic Projects

Degree: Bachelor of Science in Civil Engineering
Northwestern University, 1960

Professional Engineer — Idaho and Illinocis

Structural Engineer — fllinois

Professional Societies:

American Society of Civil Engineers
Naticna! Society of Professionz! Engineers

Harza Engineering Company since 1960.

Foundations and Soil Mechanics Division: Assistant Head, Domestic Projects, 1978 to date; Department Head,
1972-78; Section Head, 1968-72; Foundations, Soil Mechanics and Geology Division; Group Leader, 1965-68;
Foundation and Embankment Department: Soils Engineer, 1960-65.

E xperience Highlights:

Project Director for Beker Industries waste pond. Project entails design of waste pond reservoir from compacted
gypsum for storage of fine mill tailings.

Project Manager for the Tilden Tailings Project, Michigan, Project includes an iron ore tailings retention
reservoir and effluent treatment facilities. Work included feasibility study, exploration, design ang construction.

Project Soils Engineer for the 2100-MW Bath County Pumped-Storage Project, Virginia, which includes two dams.
One dam 500 feet high and 2500 feet fong; the other 120 feet high and 2500 feet fong.

Project Manager for the Meigs Mine project, Ohio, which includes two conveyor systems, two water supply
dams and an ash retention dam, through field exploration, planning, design and resident engineering services
during construction.

Project Manager for the improvement of the Barton, Argo, Geddes and Superior Dams, Huron River, for the
City of Ann Arbor, Michigan; and for a feasibility study for the beautification of the Flint River, for the City
of Flint, Michigan.

Project Manager for the repair of barge docking facilities, Mclntosh, Alabama; and for a feasibility study on
a phosphate slurry retention reservoir, Joliet, Illinois, for Olin Corporation.

Project Manager for the renovation of Lake Ellyn, which consisted of deepening the lake, stabilizing the shore-
ling, and providing a new pier and retaining wall for Glen Ellyn, Hinois; and for a feasibility study on the use
of a sanitary landfill for a feod distribution center for the Metropolitan Food Center, !lfinois.



ROGER G. OECHSEL

Planned and supervised field investigations and wrote reports concerning pongd stability including recommendations
for remedial treatment ang future pond development for the Olin Corporation, Joliet, lllinois, the Coastal Chemical
Corp., Pascagulia, Mississippi, and Olin Corporation, Pasadena, Texas, waste disposal ponds.

Participated in foundation and embankment design, preparation of portions of contract documents
and certain design memos for the 40-MW Rio Lindo project, Honduras.

Resident Engineer for a foundation exploration program for the 380-MW Seneca pumped-storage
project, Pennsylvania. Also responsible for writing design memoranda and specifications for the
foundation and embankment portion of the project; the design for the contract documents and
portions of the construction drawings for the Upper Reservoir and Field Engineer during construction
of the Upper Reservoir,

1957 to 1960:

Hazetet and Erdal; Chicago, Illinois.

Co-op student from Northwestern University, Made design studies on the freeway system for the
State of Wisconsin. Worked as soils, concrete and pile inspector on the llinois Tollroad.
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RUSSELL A. PAIGE
Geologist

Deagrees: Master of Science In Geclogy
University of Washington, 1959
Bachelor of Science in Geology
University of Alaska, 1955

Languages: English and Spanish

Professional Geologist — California

Certified Engineering Geologist — Califorma

Professional Societies:

Association of Engineering Geologists
Geological Soclety of Amarica (Fellowship awarded in May 1972)

Harza Engineering Company since 1972,

Geological Division: Senior Geologist and Department Head, 1877 to date; Geologist, 1972-77.

Experience Highlights:

Responsible for the supervision and review of all assigned project geologic studies, planning, estimating, and
supervision of exploration programs, preparation and review of reports, liaison with design and planning engineers;
preparation of conlract documents; and supervision and training of personnel.

Projact experience as Departrment Head includes feasibility and design studies of the Nispero Hydroelectric Project,
now in construction in Honduras; prefeasibility studies of the Remotino Hydroelectric Project in Honduras, design
exploration and detailed studies al the San Lorenzo Hydroelectric Project, a large earthfill dam and generating
station now in construction in E! Salvador, Central America; prefeasibility studies at Brumley Gap and Powell
Mountain, Virginia, two pumped-storage projects agual in magnitude and complexity to the Bath County Project.

Waork and responsibilities on other projects have included regional and detailed site geologic mapping; planning,
estimating, and supervision of explorarion programs; core logging; water prassure testing: preparation of reports
and contract documents; contract administration, reconnaissance evaluation of dam sites; and special studies of
construction materials.

Resident Gegologist for the following projects. Stony Creek feasibility studies for a farge pumped-storage project
in Pennsylvama; Bath County Purmped-Storage Project, Virginia, now under construction as the largest pumped-
storage project in the U.S,; Patia Hydroelectric Project, Colombia, South America, feasibility studies for a complex
project involving a 300-meter high rockfill dam, the Foothills Project, Colorado, involving design studies for a
265-foot high concrete arch dam; the Chimbo River Hydroelectric Project, Ecuador, including prefeasibility

studies for regional and detailed geologic conditions for many sites throughout the Chimbo Rwer Basin; the
Uribante-Caparo Hydroelectric Project, Venezuela, including feasibility studies of four large earthfill and rockfill
dams, several tunnals, and powerstations; and the Sula Valley Flood Control Project, which involved Lhe evaluation
of numerous damsites in northern Honduras.



RUSSELL A. PAIGE

1963 to 1972:

Potar Division, Naval Civil Engineering Laboratory, Port Hueneme, California.

Specialized in engineering geclogy problems of snow, ice and frozen ground as related to the location of camps,
roads, airfields, and other Naval facilities in the polar regions. Applied research included studies to determine
seasonal changes in the strength properties and bearing capacity of sea 1ce for heavy cargo aircraft, docking areas,
floating platforms, and other sea ice structures.

1962 to 1963:
Haner, Ross, and Sporseen, Consulting Engineers, Portland, Oregon.
Engineering Geologist. Responsible for geologic mapping of three dam sites, foundation and geologic studies

for pipeling, canal, and irrigation projects. This work involved shallow-zone seismology, surveying, and
supervision of core drilling programs.

1959 to 1962:
Peter Kiewit Sons Company, Vancouver, Washington,
Engineering Geologist. Duties consisted of classifying material on large excavation projects and helping to

determine methods and costs of excavation. Shallow-zone seismology was extensively used in this work.
Other duties included searches for sand, gravel, jetty stcne, and rip rap.

1957 to 1959:

Graduate School, University of Washington.

Summer 1958:
Bureau of Pubhc Roads, Fairbanks, Alaska.
Assistant Engineer. Road route geology, soils and materials classification, search and selection of construction

material during road route location between Healy and McKinley Park and Eureka to Tanana, Alaska. Also
did field work for MSc thesis.

1955 to 1957:
U.S. Geological Survey, Engineering Geoiogy Branch, College, Alaska.

Geologist. Duties consisted of geologic mapping, reports, and research on frost action and permafrost.

Technical Papers and Articles:

“Floor Foundaticn Stabilization in Permafrost at Barrow, Alaska.” Proceedings, Tenth Annual Symposium
on Engineering Geology and Soils Engineering, University of [dasho, Moscow, Idaho, Aprii 1972.

¢

“Engineering Geology in the McMurdo Sound Region, Antarctica.” Proceedings of the 1966 Annual Meeting,
Association of Engineering Geologists, October 1966, also the Bulletin of the A.E.G., Vol. 4, No. 1,
January 1967.

“Two Examples of Applied Engineering Geology. Mosier, Oregon, and Petersburg, Alaska.” Proceedings
of the 15th Alaskan Science Conference, University of Alaska, 1964.

‘

“Frost Heaving of Piles with an Example from Fairbanks, Alaska.’
1963 {co-author),

U.S, Geological Survey Bull. 1111-1,

And numercus other technical papers.
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WILLIAM L. PARTRIDGE
Senior Sociologist/Anthropologist

Degrees: Doctor of Philosophy in Anthropology
University of Florida, 1974
Master of Arts in Anthropology
University of Florida, 1969
Bachelor of Arts in Anthropology
University of Florida, 1966

Languages: English and Spanish

Professional Societies:

American Anthropological Association (Fellow!)

American Ethnological Society

Councit on Anthropology and Education

Current Anthropology {Associate)

Roval Anthropological Institute of Great Britain and Ireland (Fellow}
Society of Applied Anthropology (Fellow)

Southern Anthropological Association

Southwestarn Anthropological Association

Harza Engineering Company since 1978.

Senior Sociologist/Anthropologist, Environmental Sciences Division, 1978 to date.

Experience Highlights:

Responsible for evaluating the social and cultural opportunities and impacts of rescurce development projects, and for
planning pregrams to enhance benefits and minimize adverse effects. Supervise the planning and execution of socic-
economic surveys and treatment of resulting data. Plan or review resettlement programs o ensure that human values
are maintained in the course of project development.

1978:
MNational Science Foundation.

Co-principal investigator, “"Mazatec Resettlement and Qut-Migration,” field work in southeastern Mexico on the impact
of hydroelectric development.

1975 to 1978:
University of Southern California, Los Angeles.

Assistant Professor of Anthropology. Responsibie for research in and teaching of Social Anthropology and Economic
Develepment in Latin America.

1977 to 1978:
Pan American Health Crganization.

Co-principal investigator and seminar leader, “Human Ecclogy and Health Impacts of the Aleman Dam, Papalogpan
River Basin, Mexico.”



WILLIAM L. PARTRIDGE

1976 and 1977:

Pan American Health Organization, Mexicoe City.

Temporary advisor 1o the Center for Human Ecology and Health,

1974 o 1975:

University of Southern California.

Visiting Assistant Professor of Anthropology. Responsible for research in and teaching of History of American Indians
and Social Anthropology in Latin America.

1972 to 1974:

National Institute of Mental Health,

Predoctoral Research Fellow, field work in Colombia, South America.

1971 to 1972:

University of Florida.

Graduate Teaching Assistant, Department of Anthropotogy. Taught general anthropology course and conducted research
on economic develepment in Latin America.

1969 to 1971:

University College, University of Florida.

Instructor. Social Sciences Department.

Books:
The Craft of Community Study, with Solon T. Kimball, University of Florida Press (in press).

Applied Anthropology in America, co-edited with Elizabeth ™M Eddy, Columbia University Press, New York, 1978.

The Hippie Ghetto.  The Natura! History of a Subculture, Holt, Rinehart and Winston, New York, 1973.

Technical Papers and Articles:

“The Papaloapan Dam and Resettlement Project,” with A, B. Brown andg J. Nugent, in Involuntary Migration and
Resettlement, edited by T. Oliver-Smith and A. Hansen {in press).

“Banana County in the Wake of United Fruit: Sccial and Economic Linkages,” American Ethnologist {in press).

“An Interdisciplinary Evaluation of the Human Ecology and Health Impacts of the Aleman Dam,” with J. Nugent,
A. B. Brown and J. Rees, available from Center for Human Ecology and Health, Pan American Health Organization,
Havre 30, Mexico 1, D. F. Mexico, 1978,

“Development of Applied Anthropology in America,” with Elizabeth M. Eddy, in Applied Anthropology in Amearica,
edited by €. M. Eddy and W. L. Partridge, Columbia University Press, New York, pp. 345, 1978,

“"Comment on Voluntary Associations as Adaptive Mechanisms,” in Current Anthropology 17(1), p. 41, 1976.

"“Food Exchange Networks in a Tropical Plantation Community,” paper presented at a symposium, Southern
Anthropological Society, Clearwater, 1974,
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KNUT S. PLATOU
Senior Construction Engineer

Degrees: Bachelor of Science in Civil Engineering
University of Washington, 1957
Engineering Computer Application, Fortran
Continued Studies Program Diploma
University of Washington, 1967

Languages: English, German, Norwegian and
knowledge of French

Professional Engineer — Washington

Professional Societies:

American Concrete Institute

American Society of Civil Engineers
Norwegian Society of Civil Engineers
United States Committee on Large Dams

Harza Engineering Company since 1972,

Construction Management Division: Senior Construction Engineer, 1972 to date.

Experience Highlights:

Engaged in construction design, conceptual planning and facilities analysis for the construction phase of
hydroelectric and irrigation projects.

Provided similar services to clients for projects designed by others. Implemented computer simulation program
for haul road and equipment efficiency. Providing source data on construction materials and methods for
hydraulic structures. Researchaed state of the arts developments in flow induced vibrations, Researched and
developed buoyant materials for patent rights. Researched state of the arts developments of oil spill and
containment methods.

1969 to 1972:

Development and Resources Corporation, New York City, New York.

Senior Construction Engineer. Assigned to the Khuzestan Irrigation Project, Iran with overall supervision of
inspection of all civil, mechanical, and electrical construction contracts for major regulating dam, diversion dam,
and complete irrigation system, Responsibility included supervision of the checking of contractor’s shop
drawings, making field changes, and recommending major adjustments in contract plans to meet

field conditions.



KNUT S. PLATOU

1965 to 1969:
Tacoma City Light, Tacoma, Washington.

Senior Office Engineer, Mossyrock Project with direct responsibility under Harza Engineering Company’s
Resident Engineer to organize and supervise office procedures, quantity control, structural, mechanical,
electrical cocrdination, checkout of contractor’s and manufacturer’s drawings. Instigated data processing for
guantity control and field engineering problems,

1964:
ETS Hokin Corporation, General Contractor, Califarnia,

South Fork American River Project. Participated in design evaluation of four hydroelectric power plants to
establish design criteria to accommodate contractor furnished turbines and generators. Supervised drafting section,

1962 to 1964;
R. W. Beck and Associates, Seattle, Washington.

Senior Office Engineer, Packwood Hydroelectric Project. Provided field organization and services relating 1o high
head plant with tunnels, pipelines and penstock features.

1962:
Vinnel Corporation, Alhambra, California.

Construction Engineer, Red Bluff Diversion Dam.

1957 to 1962:
L. E. Dixon, Arundel, Honkin Conkin Joint Ventures General Contractors, San Gabriel, California.

Construction Engineer on Rocky Reach 1st Stage Dam, Columbia River, Washington. Rocky Reach 2nd Stage
11-unit Powerhouse and Niagara Falls 10-unit Pumped-Storage Plant.

Assignments in construction engineering areas of large scale hydroelectric proiects, such as lift sheets, form
design, plant layout, cofferdam design, quantities, estimating, scheduling, cost control, claims evaluation and
subcontractor coordination.

1945 to 1957:

Norwegian Navy, Electrician.
U. S. Army, Armored. Airplane mechanic.
Construction laborer, Alaska and Washington.
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H. K. PRATT
Assistant to the Chief Engineer

Degree: Bachelor of Science in Civil Engineering
University of Minnasota, 1933

Professional Engineer — Alaska, British Columbia, California, lowa,
New York, Quebec, Washington, Wisconsin

Professional Societies:

American Society of Civil Engineers {Fellow and Life Member)
Past National Chairman, Hydraulics Division; Past Chairman,
Committee on Hydraulic Structures
Association of Professional Engineers of British Columbia
Canadian National Committee on Large Dams (Past Chairman}
Canadian Society of Civil Engineers
Engineering Institute of Canada

Harza Engineering Company since 1977.

Assistanl to the Chief Engineer, 1977 to date.

Experience Highlights:

Broad review of design of major dam and hydroelectric projects.

1974 to 1977:

Lalonde, Givouard, Letendre & Associates, Ltd., Montreal, Canada.

Advisor on design of portion of James Bay Hydroelectric Project, Quebec.

1965 to 1973:

British Columbia Hydro and Power Authority, Vancover, British Columbia.

Chief Engineer for four years. Also member of Board of Directors of International Power and Engineering Consultants.

Retired 1973.

Associate Chief Engineer and Manager, Engineering Division. Duties included supervising generation, transmission and

distribution of electricity throughout the Province.

Head, Hydroelectric Division of International Power and Engineering Consultants, wholly owned subsigiary of British
Columbia Hydro and Power Authority. Responsibilities included supervising design and construction insepction of
600 foot high earthfill dam and 2,400,000 kW underground powerhouse, Portage Mountain project, Peace River,

British Columbia.




H. K. PRATT

1963 to 1965:

R. W, Beck and Associates, Seattle, Washington,

Head, Design and Construction Department. Supervised West Coast design and construction activities of firm,
including a high head hydroelectric project and two earth dams.

1961 to 1963:
Staniey Engineering Company, Muscatine, fowa.

Chief Civil Engineer. Directed foundation investigation, surveys and feasibility study of Mt, Coffee Hydroelectric
project, Liberia, West Africa. Also responsible for all civil engineering design for company.

1956 to 1961:

Bechtel Corporation, San Francisco, California.

Project Engineer. In charge of design for the Oroville-Wyandotte South Fork project, Feather River, California.
Irrigation project consisting of 7 dams, 3 power plants, 20 miles of tunnel and 21 miles of irrigation and power
canals.

1934 to 1956:
Corps of Engineers, United States Army.

Staff Hydraulic Engineer, St. Lawrence River Joint Board of Engineers. Review and approval of project design
and construction of St. Lawrence Power and Seaway project, Ontario and New York.

Senior and Principal Engineer. Chief, Hydraulics and Reports Branch. Supervised hydraulic design of Garrison Dam
and hydroelectric plant (400,000 kW),

Junior Engineer, Assistant Engineer, Associate Engineer and Engineer. Upper Mississippi Valley Division, St. Louis,
Missouri. Engineering studies on dams, locks, levees, channel improvements and hydroelectric plants. Economic
analyses and detailed hydraulic and hydrologic design studies.

Engineering-Aide. Maintenance and operation engineering studies, Upper Mississippi River Dams and Locks, St. Paul
District, Minnesota.

Construction inspector, Fort Peck Dam, Missouri River, Montana.
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RUSSELL W. REVELL
Senior Associate and
Chief Hydrologist

Degrees: Master of Science in Hydraulic Engineering
State University of lowa, 1941
Bachelor aof Science in Civil Engineering
Oregon State University, 1938

Languages: English and working knowledge of Spanish

Professional Engineer — Idaho and lllinois

Professional Societies:

Amearican Geophysical Union
American Nuclear Socicty Warking Group on Design Basis Flooding at Power Reactor Sites
Armerican Society of Civil Engineers
Committee on Hydrometeoralogy, ASCE (1967-71; Chairman 1970-71)
Chairman, Task Commitlee on the Re-evaluation of the Adequacy of Spillways of Existing Dams, ASCE (1869-75)
American Watcr Resources Association {Charter Member)
International Water Resources Association
U.S. Committee on Large Dams of the International Commission on Large Dams

Wastern Snow Conference

Harza Engineering Company since 1956,

Sanior Associate, 1976.

Associate, 1968.

Chief Hydrologist, 1967 to date, Hydrologist, 1962-67; Resident Manager, 1958-62; Office Engineer, Irag, 1958-58.
Experience Highlights:

Responsible for quality of all work relating to surface bydrology, hydrometeorclogy, and flood control.

Resident Manager for the Hydrologic Survey of the Mekong River Basin, Vietnam, Laos, Cambodia, and Thailand,
and for the Hydrological Survey of lraq, Baghdad.

1953 to 1956:

J.S. Bureau of Reclamation, Columbia Basin [nter-Agency Committee; Partland, Oregon. Senior member of
Technical Staff of Water Management Sub-Committee and Secretary of Power Planning Sub-Committee.

1949 to 1953:

U.S. Bureau of Reciamation; Boise, ldaho; Hydrologist,



RUSSELL W. REVELL

1946 to 1948:
U.S. Geological Survey, Water Resources Division; Boise, ldaho.

Assistant and Associate Engineer.

1942 to 1945:

U.S, Navy,
Squadron Aviation Ordnance Officer.

1938 to 1942:

.S, Geological Survey, Water Resources Division; lowa City, lowa, Washington, D.C. and Los Angsles,
Calitfernia.

Junior and Assislant Engineer.

1938 to 1939:
State University of lowa, lowa City.

Research Assistant in charge of Ralston Creek Experimental Walershed.

Technical Papers and Articles:

"Re-evaluating Spillway Adequacy of Existing Dams,” Journal of the Hydraulics Division, American
Society of Civil Enginears, Vol. 99, No, HY 2, February, 1973 {Task Committee Chairman and
co-author),

Section b (Convevance of Water in Natural Channels) HANDBOOK OF APPLIED HYDRAULICS,
Third Edition {Davis and Sorensen, Editors), McGraw-Hill Book Company.

“The Effect of Freeboard on Evaporation from a Class A Evaporat:on Pan,” Master's Thesis, 1941
“A Duration Curve Study of Willamette Valley Streams,” Undergraduate Thesis, 1933,

“Use of Statistics in Runoff Forecasting,” presented at Northwestern Regional Meeting of the American
Geophysical Union, 19585,

“Experience with Water-Stage Servo-Manometer Gages in Southeast Asia,”” presented at the Second Inter-
national Seminar on Field Methods and Equipment Used in Hydrology and Hydromeleorology, Bangkok,
Thailand, 1961
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JOHN P. ROBINSON
Aquatic Ecologist/Fisheries Biologist

Degrees: Master of Science in Zoology
University of Wisconsin, 1973
Bachelor of Science in Biochemistry
Michigan State University, 1969

Languages: English and Spanish, reading knowledge of
Portuguese and Italian

Professional Societies:

American Fisheries Society
American Society of Ichthyologisis and Herpetologists

Harza Engineering Company since 1976.

Environmental Sciences Oivision. Aguatic Ecologist/Fisheries Biologist, 1976 to date.

Experience Highlights:

Evaluated potential impacts on aguatic organisms, including migratory salmonids, of development alternatives for
additional generating capacity at five existing dams on the St. Joseph River, Michigan and Indiana.

Prepared detailed specificalions for a two-year fisheries investigation program for the Yacyreta Hydroelectric Project,
Argentina and Paraguay.

Monitored field studies and prepared aguatic ecclogy sections of Exhibits S {impacts on fish and wildlife resources)
and W (environmental report) for Federal Energy Regulatory Comimission license application for the Kootenal River
Hydraelectric Project, Montana.

Identified potential impacts on fish and wildlife and on the esthetics and recreational use of the Missouri River for
upgrading the water supply intake for the City of Williston, North Dakora,

Identified potential effects of hydropower generation flows on tailwaters fisheries and water quality at existing
flood control dams in the Kanawha River Basin, West Virginia.

Studied aquatic plant conditions in Lake Yojoa, Honduras, to identify potential problems and their causes;
recommended prevention and control measures for lake nutrient cycles.

Made recommendations for optimum design of the Lake Andes-Wagner lrrigation Project intake, Lake Francis Case
{Missouri River), South Dakota, to minimize adverse effects on aguatic organisms.

Performed environmenta! field studies and made recommendations for mitigation of potential adverse impacts of
the Bl Nispero Hydroelectric Project, Honduras.

Identified potential impacts on fisheries and wetlands resources and on public health of the Quimistan Valley
Irrigation Project, Rio Chamelecon, and Sula Valley ftood control works, Sula Valley Feasibifity Studies and Ulua
Basin Master Plan, Honduras; recommended mitigation measures and long-range envirgnmental planning programs
for the two watersheds,



JOHN P. ROBINSON

Identified design parameters, available biological data, and scope of aquatic studies required for compliance of an
Illinois cooling water intake with federal (Section 316b, PL 92-5C0) and state requirements to minimize effects on
aquatic organisms. Compared impacts of alternative intake sites and water pipeline routes on stream organisms.

Provided biological criteria for optimum design to minimize mortality of aguatic organisms for expansion of cooling
water intake capacity at Commonwealth Edison Quad Cities and Dresden Nuclear Stations, Illinois.

Assisted in evaluating riverine and reservoir fisheries data, and in making recommendations for further investigative
and fisheries management programs for the San Lorenzo Hydroelectric Project, Rio Lempa, El Salvador.

Evaluated the human use of riverine and maring aguatic resources in the project study area based on data obtained
in Cairo, Alexandria, and Rome for the Qattara Hydroelectric Project, Egypt.

Evaluated the important freshwater shrimp and estuarine fisheries resources of the Lower Morass area for the Black
River Upper Morass Irrigation Project, Jamaica, based on field investigations and data from secondary sources; aiso
made recommendations for the conservation and management of aguatic resources in the Lower Morass.

1974 10 1976:
Senithsonian Institution/U.S. Peace Corps Environmental Program; Servicic de Recursos Pesqueros, Direccion General

de Recursos Nalurales, Ministerio de Agricultura y Ganaderia, &l Salvador, Central America.

Aguatic Biologist. Duties included planning and execution of fisheries and generat biclogical surveys of major river
systems, Made recommendations on resource use and conservation and on future investigative programs, with
special emphasis on hydroelectric impoundments on the Rio Lempa.

1970 10 1973:

University of Wisconsin, Madison, Wisconsin,

Graduate Research. Responsible for al! phases of coho salmon ultrasonic tracking program in Lake Michigan near
Point Beach Nuclear Plant, Wisconsin; marine tracking of sockeye salmon near Prince Rupert, B.C., Canada; and a

study of nearshore spawning movements of white bass, Lake Mendota, Wisconsin. Attended a course on mimaturized
radiotelemetry systems and a marine research cruise, Cape Hatteras, North Carolina.

Technical Papers and Articles:

“Study of Spawning Migration of Coho Satmon {Oncorhynchus kisutch) in Lake Michigan Using Ultrasonic
Transmitters,” Master of Science Thesis (on file at Laboratory of Limnology, University of Wisconsin).

Three biological river survey reports from the Servicio de Recursos Pesqueros, Cireccion General de Recursos
Naturales, Ministeric de Agricultura v Ganaderia, Soyapango, El Salvador, Central America, io Spanish.
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HERBERT E. SCHOELLER
Assistant Head, Water Resources Division

Degree: Bachelor of Science in Civil Engineering (Hydraulics)
Stanford University, 1963

Languages: English, working knowledge of Spanish and Indonesian.
Professionatl Engineer — !llinois

Professional Societies:

American Society of Civil Engineers

Harza Engineering Company since 1966.

Water Resources Division: Assistant Head, 1977 to date; Head, Water Planning Department, 1974-76; Planning
Engineer/Hydrologist, East Java, 1972-74; Water Resources Division: Hydraulic Engineer, 1970-72; Project
Hydrologist, Thailand, 1968-70; Water Resources Division: Hydraulic Engineer, 1966-68.

Experience Highlights:

Pianning Enginear/Hydrologist, East Java, Indonesia. Majar respoosibility for producing a feasibility study for irrigating
10,000 hectares of land, including coordination of geological, soils, agro-economic, and water supply investigations and
designs for dam, diversion works, and conveyance facilities, Directed planning studies for selection of irrigation systems
to be up-graded and hydraological studies for determining water requirements and available water supplies for development
of aperational procedures for irrigating about 230,000 hectares, principally riceland.

Project Manager for hydrologic environment, pellution abatement, flood control, and urban drainage studies.

Hydrologist, Colombia, on short-term assignment for training local engineers in preparing estimates of water supply and
flood run-off far a screening study and feasibility study of potential hydroelectric development sites.

Ptanning Engineer/Hydrologist, East Java, for feasibihity studies of rehabilitation of an irrigation system serving about
230,000 hectares of cultivated riceland.

Project Hydrologist, Bangkok, Thailand, feasibility studies of the Upper Nam Mun and Nam Chi Rivers. The project
included studies for five storage reservoirs, two diversion dams, potential power generation and a distribution system
serving about 60,000 hectares of irrigated area, primarily riceland.

Hydrologist, Guri Project, Venezuela, short-term assignment for hydre-meterclogical network review and reconnaissance
study of flood warning system.

Hydrologist, Guinea, West Africa, feasibility studies for reclamation of coasta! ricelands.
1963 to 1966:
International Engineering Company, San Francisco, California.

Associate Enagineer, Hydrologist.



HERBERT E. SCHOELLER

1956 to 1963:

U.S. Geological Survey, Denver, Colorado.
Hydrautic Engineer Technician.

Technical Papers and Articles

“"Problems of Inflow Design Flood Determination tn the Tropics,” {with Dr. R. A, Clark) ASCE National Water
Resources Engieerning Meeting, Memphis, Tennessee, 1970,
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JOHN A. SCOVILLE, JR.
Vice-President

Degrees: Master of Science
Thayer School of Engineering, 1966
Bachelor of Arts
Dartmouth College, 1954

Professional Engineer — !llinois

Professional Societies:

American Society of Civit Engineers

British Geotechnical Society

International Sociely of Soil Mechanics and Foundation Enagineers
International Water Resources Association

Urited States Commitiee on Large Dams

Harza Engineering Company since T957.
Director, Harza Engineering Company International, 1974,
Vice President, Harza Engineering Company, 1968; Associate, 1967,

Deputy Director, Professional Staff Operations and Chief Soil Mechanics and Foundations Engineer, 1977 1o
date; Director, Eastern Hemisphere Management Group, 1876-77; Assistant Director, Eastern Hemisphere
Management Group, 1973-76, Head, Special Services Branch, 1968-73; Assistant to Vice President, 1965-68,
Indus Basin Division: Department Head, 1964-65; Acting Department Head, 1962-64, Soil Mechanics and
Foundations Department: Section Head, 1960-62; Senior Enginear, 1957-60,

Experience Highlights:

Chief Soil Mechanics and Foundations Engineer responsible for review of complex problems in geotechnical
engineering, establishing basic concepts for geotechnical investigation and design, and advice during construction
and post-construction gectechnical monitering of alt projects.

Project Director of all the company’s work in Iran, 1972-77. This included the 500-MW power plant and
200-meter high concrete arch dam for the Reza Shah Kabir Project the 38,000 hectare Gotvand Irrigation
Project, and the 800-kilometers of 400-kV Karun transmission line and 4400-kV substations, through final
design and construction; the 165-meter high rockfill Nader Shah Dam and the 55,500 hectare Behbehan
Irrigation Project, during design, and the Electric Utility Management Project.

Project Director for the Jordan Valley lrrigation Project — Stage |l {Jordan). Project involves a rockfill dam,
powerplants, an 11,000 hectare irrigation project and conversion of an additional 11,000 hectares from gravity
to sprinkler irrigation,

Project Director for Pakistan projects responsible for coordinaling all 1technical and administrative activities of
the Chicago Office with client needs.



JOHN A, SCOVILLE, JR.

Supervised and participated in the review of design, plans, and specifications for the 374-ft. hugh Mangla
earthfilt dam, and the 420-f1. high earth and rockfifl Tarbela dam, Pakistan, and the 236-meter htgh rockfils
Tachien dam, Tawan.

1955 to 1957:

LJ.S. Army Corps of Enginaers.
Enlisted rank classified as Ciwvi! Engineering Specialist.

1955:

Ohmo O Company.
Jumior Structiral Engmeer.

Technical Papers and Articles:

"Mangla Main Spillway, Design Features Tor Weak Foundations,” with P. Sherlock, and AR, Borges,
published in transactions of 10th International Congress on large Dams, 1969.
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WILLIAM YING-JER SHIEH
Senior Associate and Head,
Structural Analysis and Design Division

Degrees: Doctor of Philosophy in Civil Engineering
Northwestern University, 1968
Master of Science in Cwvil Engineering
Lehigh University, 1958
Bachelor of Science in Civil Engineering
University of llinois, 1956

Languages: English, Japanese, and Chinese
Professional Engineer — illinois and California
Structural Engineer — |llinois

Professional Societies:

American Society of Civil Engineers
Fritz Laboratory Research Engineering Society
illinois Society of Professicnal Engineers
National Society of Professional Engineers
The United States Committee On Large Dams.
Member of Earthguake Committee
Mermber of Maintenance, Operation & Safety Committes

Harza Engineering Company since 1959,

Senior Associate, 1978.
Associate, 1974,

Head, Structural Analysis and Design Civision, 1974 to date. Applied Engineering-Mechanics Design Division
Assistant Head, 1972-74; Head, Structural Department, 1967-72, Head, Structural Section, 1864-67; Structural
Engineer, 1959-64.

Experience Highlights:

Responsible for supervision, design, and analysis of hydraulic structures such as concrele arch dams, pensiocks,
transmissicn towers, underground caverns, tunnel lining, and earth embankment structures, and for development
and application of electronic computation programs for static and dynamic analysis of structures aspocially in
usage of finite element mathods.

Project Manager for the re-anatysis of the San Dimas Dam and the Big Dalon Darn, California, by using the
latest analytical method, and for designs for the 280-facot high thin arch Strontia Diversion Dam, Colorado.



WILLIAM YING-JER SHIEH

Witnessing tower testing and reviewing tower designs for 115-kV transmission lines for the CEL System Expansion
Project, El Salvador; for 230-kV transmission lines for the 100-MW Finchaa Project, Ethiopia; and for 400-kV
transmission lines for the Karum EHV Transmission Systemn, lran.

Design of steel penstock for the 270-MW Cerron Grande Project, El Salvador, and for the 2,067-MW Guri Project,
Venezuela,

Design of spillway training walls for the 2,067-MW Guri Project, Venezuela, and for spillway structures for the
Pearl River Project, Mississippi.

Earthguake analyses for Braidwood cooling pond embankment for a nuclear power plant, lllinos, for the 85-meter
high Cerron Grande fill dam, El Salvador; and for the 85-meter high Guri earthfill dam and the 110-meter high
Guri rockfill dam, Venezuela.

Consultant to International Harvester Company, lllinois, on usage of computer program for structural analyses
by finite element methods.

Design, analysis and review of model tests for the 200-meter high Reza Shah Kabir arch dam, Iran; for the 600-foot
high Mossyrock arch dam, Washington; and vibration study for the 210-foot high Smith Mountain arch dam,
Virginia.

1958 to 1959:
Voagt, Ivers & Associates, Cincinnati, Ohio.

Structural Engineer,

Technical Papers and Articles:

"Crown Cantilever Analysis of Arch Dam,” with R.P. Wengler, Eighteenth Conference Bendix Users Exchange
Crganization Committee on Civil Engineer Application, Chicago, lilinois, 1980.

“Stress at the Base of Long Spillway and Other Cantilever Walls,” with O. C. Zienkiewicz and J A. Veltrop,
International Congress of Large Dams, 1961.

Discussion of “Analysis of Circular Arches on Elastic Abutment,” ASCE Trans., Vol. 128, Part {1, 1963,

" Analysis of Plates by Finite Triangular Elements,” with S. L. Lee and R. S. Parmalle, Journal of Engineering
Mechanic Division, ASCE, Vol. 94, No. EMS, Proc. Paper 6178, October 1968,

“Application of Elasto-Plasticity of Rock Mechanics By Finite Element Method,” with L. E. Baker and R. Sandhu,
presented to the 11th Symposium On Rock Mechanics, Berkeley, California, 1962,

“Desion of Mossyrock Arch Dam,” with R. P. Wengler, published 1n Journal of The Power Division, ASCE, Vol. 97,
No. PO1, Janvary 1971.

“Application of Elasto-Plastic Analysis in Earth Structures,” with B. Sandhu, presented at ASCE, Memphis National
Water Resources Engineering Conference, January 1970.

“Stability and Dynamic Analyses of Cooling Tower,'”” with C. H. Yeh, presented at ASME-IEEE Joint Power
Generation Conference, Boston, Massachusetts, September 10 - 14, 1972,

"Safety Analysis of Concrete Dams Under Earthquake,” with C. H. Yeh, Proceedings of an [nternational Symposium
on Criteria and Assumptions for Numerical Analysis of Dams, Swansea, U.K., September 8-11, 1975.

“"Transient Seepage Analysis of Guri Earthfill Dam by Finite Element Method,” with Chi-Yuan Wei, and Z. Pruza,
presented at ASCE Spring Convention on The Use of Computers in Geotechnical Design and Construction, Pittsburgh,
Pannsylvania, April 24-28, 1978.

and numerous other tehnical papers.
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JOHN Q. SIMS
Engineering Geologist

Degree: Bachelor of Arts in Geology
University of California, Berkeley, 1958

Registered Geologist — California
Certified Engineering Geologist — California

Professional Societies:

American Geological Institute
Association of Engineering Geologist
Theta Tau — Engineering Fraternity
U.S. Committee on Large Dams

Harza Engineering Company since 1974,

Geology Division: Department Head, 1974 to date.

Experience Highlights:

Responsible for direction, review, and evaluation of geologic field and office studies and geologic reports carried
out for planning, design and during construction of reservoirs, dams, tunnels, powerhouses and appurtenant
structures.

Monitoring and general review of field work of resident geologist assigned to construction staff at Reza Shah
Kahir 200 meter high concrete arch dam in Iran. Coordinate and assist in evaluation of results of geohydrologic
monitoring program during reservoir filling.

Participated in the feasibility studies and exploration for design of the Uribante-Caparo project in Venezuela
consisting of four embankment dams of height 120 meters and their associated tunnels, spillways, powerhouses
and regulatory works for this large multipurpose project.

Supervision of field exploration and geologic studies for installation of permanent gated spillway in existing
Kajakai Dam project, Afghanistan.

Responsible for planning of the design exploration drilling program and supervision of the geologic field studies
for the 4040-MW Yacyreta-Apipe Project, Argentina.

Responsible for geologic review of the reanalysis of the existing San Dimas and Big Dalton Dams, California for
seismic risk.

Responsible for planning and supervision of the feasibility and design phase field exploration programs and retated
office studies and reports for the Tavera-Bao and Tavera-Lopez Hydroelectric Projects, Dominican Republic,



JOHN Q. SiIMS

1969 to 1974:
Tippetts-Abbett-MeCarthy-Stratton, New York City, New York,

Principal Geologist for the Tarbela Dam Project, Pakistan. Responsible for design exploration and construction
geology for entire project, which included three dams (470, 345, and 220 ft. high with a total of 186 million
cubic yards of earth and rockfill), powerhouse (2100-MW), five tunnels (45 ft. }).0.), two spillways {7 and 9 gates},
and numerous irrigation adits and canals. Responsible for evaluation of stability and reinforcement of cutslopes
up to 700 ft. high, foundation inspection and treatment for all structures, excavation characteristics and support
requirements for the large tunnels, classification of all earth and rock materials for use in civil works, and review
of foundation grouting requirements and results of grouting. Developed construction geologic mapping techniques
and trained staff of 30 Pakistani geologists to perform foundation inspection and mapping.

1968 to 1969:
State of California, Department of Water Resources, Palmdale, California.
Resident Geologist for Cedar Springs Dam and Tunnel. Responsible for foundation mapping, tunnel logging, and

dam foundation grouting program for 330 ft. high earth and rockfill structure, including supervision of grouting
INSPectors.

1958 to 1968:

State of California, Department of Water Resources, Groville, California.

Resident Geologist for Groville Dam and Underground Powerhouse Project. Responsible for geologic interpretation
and mapping for the relocation of 23 miles of major railroad from the reservoir through 5 long tunnels, relocation
of State highway over four major steel and concrete bridges, construction of the 770 ft. high, 81 million cu. yd.
dam and two downstream dams, two large diversion tunnels, a 600-MW underground powerhouse and smaller
downstream powerhouse, large spillway, and canals. Responsible for design exploration and construction geologic
mapping of all tunnels, dam foundations, and spillway foundation; review and inspection of rock bolting program,
initiation of a seismitron rock noise monitoring program, evaluation of grouting results, and compilation of final
geologic data reports on all features.

1954 to 1958:

University of California, Berkeley, California.

Student.
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VIRENDRA SINGH
Geotechnical Engineer

Degrees: Master of Science in Civil Engineering
Itinois Institute of Technology, 1974
Bachelor of Science in Civil Engineering
University of Roorkee, Roorkee, India, 1967

Languages: English and Hindi

Professional Engineer — |llincis and Califernia

Professional Societies:

American Railway Engineers Association
American Society of Civil Engineers
Illinois Society of Professional Engineers

Harza Engineering Company since 1977.

Foundations and Soil Mechanics Division. Geotechnical Engineer, 1977 10 date.

Experience Highlights:

Responsibilities include all phases of geotechnical work from feasibility siage through the construction of the project,
including preparation of design and contract documents, dam embankment stabiiity analyses, and supervision of
geotechnical and drafting personnef.

Responsible for preparation of construction drawings, quality control guidelines during conslruction, and nstrumentation

for the San Lorenzo Hydroelectric Project, El Salvador.

Responsible for geotechnical aspects of Sula Valley Flood Control Project and Quimistan Valley Irrigation Project,
both in Honduras.

Performed alternate dam section design studies for a raisable rockfill dam, material usage and optimization studies,
dam slope stability analyses, rock-cut slope stability analyses for spillway and appurlenant works, cost estimates,
evaluation of performance characteristics of foundation and embankment material, foundation treatment studies,
and site seismic studies for the Magarin Hydroelectric Project, Jordan.

Conducted a stability analysis of an earthfill dam for static and pseudostatic condilions for the Guri Hydroelectric
Project, Venezuela.

1973 to 1977:
Sargent & Lundy, Chicago, Illinois.

Senior Soils Engineer. Responsible for geotechnical work on four nuclear power plants and cne fossil fuel plant.
Responsibifities included supervision and direction of geotechnical personnel, project activity schedule, client/vendor
contact, preparation and review of geotechnical reports, safety analysis reports {NRC guidelines} and guality
assurance documents, surveillance, and evaluation of field activities.



VIRENDRA SINGH

1970 to 1973:

Chicago & Northwestern Railway Company, Chicago, lllinois.

Civil Engineer. Duties included surveillance of and maintenance programs for railway embankments and track
structures, and office and field engineering for the structures.

1967 to 1970:
V. Singh & Company, Ghazibad, India.

Engineer responsible for design of retaining structures and foundations, and construction management for sewer
line canstruction,
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B THOMAS S. SMALL
Electrical Engineer

Education

B.S.E.E., Electrical Engineering, University of Alaska, 1969
B.S.E.S., Engineering Science, University of Alaska, 1968
Post-Baccalaureate Courses in Engineering Management, Project
Management, and Electrical Engineering

Experience

Mr. Small's recent work has been related to supplying the
energy needs of rural Alaska communities. Projects include
design and installation of a standby dual-fuel generator

system for Nome, design of distribution facilities to replace
those destroyed during a {974 storm, and design and relocation
of high-pressure gas mains and water and sewer lines.

Prior to employment with CH2M HILL, Mr. Small was utility
manager and city engineer for the City of Nome Joint Utility
System where he was responsible for preparing and admin-
istering the utility's budget. Other duties included opera-
tional supervision of a 5-megawatt diesel powerplant, design
and maintenance of new distribution and transmission facilities,
and maintenance and planning for sewer and water facilities.
His responsibilities also included purchasing and supervising
installation of three diesel generator systems.

As an engineer with Peter Kiewit & Sons, Mr. Small worked
primarily as a utility engineer for heavy construction
projects. Responsibilities included takeoff, scheduling,
and relocation of telephone, electric, water and sewer
systems.

Mr. Small is a captain in the Alaska National Guard. He has
responsibility to support the communication needs of the
207th Arctic Recon Group. He has traveled to and worked
with natives in more than 30 villages over the past 3 years.
Professional Engineer Registration

Alaska

Membership in Organizations

Institute of Electrical and Electronic Engineers
Northwest Public Power Association

Publications

[969, "GCeneration Facilities in the Tanana Valley, " thesis,
University of Alaska.
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KENNETH E. SORENSEN
Vice-President and
Chief Planning Engineer

Degrees: Master of Science in Civil Engineering
University of Minnesota, 1946
Bachelor of Science in Civil Engineering
University of Minnesota, 1939

Professional Engineer — Maryland and Nova Scotia

Civil Engineer — Arizona
Structural Engineer — Minnesota

Professional Societies:

American Society of Civil Engineers

National Society of Professional Engineers

U.S. Committee on Large Dams

LS. National Committee, World Energy Conference

Harza Engineering Company since 1946.
Director, 1971; Vice-President, 1963.

Principal Technical Adviscr to the President, 1877, Director of Overseas Operations, 1976-77; Director of
Latin American Operaticns, 1970-76; Head, Resources Development Branch, 1967-70; Chief Planning
Engineer, 1964; Head, Planning Departrment, 1954-64; Structural Engineer, 1946-54.

Harza Engineering Company International: Chairman, 1977; President, 1974-77; Director, 1957,

Experience Highlights:

Responsible for most of the firm's appraisal, planning, and financing reports for the past 20 years.
Some of the major hydroelectric prejiects include: 28,000-MW Inga Preject on the Conge River;
10,000-MW development of the Caroni River in Venezuela; 4000-MW Yacyreta-Apipe Project on
the Parana River; 2500-MW Priest Rapids—Wanapum development on the Columbia River; 1000-MW
Reza Shah Kabir Preject in lran, Experience includes projects in more than 25 countries.

1942 to 1945:
U.S. Naval Construction Battalion,

Lt. (s.g.} CEC, U.S.N.R. active duty in Aleutian Istands and Philippines.

1940 to 1942:
Panama Canal, Office Engineering Division.

Structural Engineer.



KENNETH E. SORENSEN

1939 to 1940:
Kimberly Clark Corporaticn; Kimberly, Wisconsin.

Maintenance Engineer.
Technicatl Papers and Articles:
“Graphical Solution of Hydraulic Probiems,” ASCE Trans. Vol. 118, 1953, p. 61.

"Economic Planning for Stage Development,” with Robert D. Jackson, ASCE Journal — Hydraulics
Division, September, 1968, n. 1231.

“Underground Reservoirs: Pumped-Storage of the Future?,” CIVIL ENGINEERING, March 1969,

“Reinforcing Steel for Penstock Wye Branches,”” Journal of the Power Division, Proceedings of the
Amearican Society of Civil Engineers, presented September 30 to October 4, 1968,

“A Fourth Dimension for the Urban Environment,” Journal of the Urban Planning and Development
Division, ASCE, Vol. 97, No. UP1, Proc. Paper 8084, April, 1971, pp. 91-104.

Co-Editor "HANDBOOK OF APPLIED HYDRAULICS” — Third Edition, 1969. McGraw-Hill Book
Company, Calvin V. Davis, Editor-in-Chief,

“"Pumped-Storage Tidal Power,'" Tidal Power Proceedings, Halifax, Nova Scotia, Plenum Press, 1972
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PHILIP S. STOFFEY
Assistant Concrete and Materials Engineer

Date of Birth: December 1C, 1944
Citizenship: U.5.A.
Degrees: Master of Science in Geohydrology

1968, University of Nebraska
Bachelor of Science in Earth Science

1966, Eastern Kentucky University
Graduate Courses in Soil Mechanics

1974, Northwestern University

Language: English
Professional Professional Engineering Geoclogist, #EC41l, Oregon
Registrations: Certified Professional Geclogilical Scientist #3848, National

Certified Engineering Technician #046625, National

Professional American Concrete Institute
Societies: Association of Engineering Geologists
North Dakota Geologists
Twin City Geologists

bugust 1977 Harza Engineering Company, Chicage, Illinois.

to Date: Concrete and Materials Specialist., Foundations and
Soil Mechanics Division. Responsible for evaluation
of constructicn materials; preparation of specifications;
establishing field quality control programs, assisting
field forces on concrete and soils problems; preparation
of a field guide to be used by soils engineers
during soils investigations.

Field assignments include supervision of rock drilling
and pregram for tunnels and concrete aggregate;
supervision of materials investigaticn for impervious
material for earth fill dam; and concrete engineer

for repair of spillway which used fiber reinforced
concrete, expoxy mortar and included large scale
industrial grinding.

Major projects worked on include: EL1 Nispero Project,
Honduras, ENEE; Bath County Pumped-Storage Project,
Virginia Electric and Power Company; Reza Shah Kabir
Hydroelectric Project, Iran; Magarin Project, Jordan;
San Lorenzo Project, El Salvador; and Lock and Dam
No. 1, Corps of Engineers, Minneapolis, Minnesota.



PHILIP S. STOFFEY
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Assistant Concrete and Materials Engineer

March 1977
to August 1977:

July 1276
to March 1977:

February 1970
to July 1976:

May 1970
to July 1972:

Soil Testing Services of North Dakota, Bismarck,
North Dakcta. Office Manager. Responsibilities
included promotion, managing the office, and handling
operations in the field and laboratory.

Major projects included: Concrete testing for 400

KV Transmission Line for Commonwealth Associates;
testing of concrete aggregate supply sources from
various gquarries throughcut North Dakota for Concrete
Products Company, Huron, South Dakota.

Soil Testing Services of Minnesota, Minneapolis,
Minnesota. Senior Engineering Geologist. Responsible
for instrumentation including slope indicator,
pressure meter, Whitmore strain gauge, and laboratory
permeability tests. Responsible for soils and
geologic investigations including drilling operations
and reports; managed quality control department
including field so0il compaction and concrete testing.

Major projects worked on included: Soils, concrete

and asphalt guality control feor Litton Industries,

Siocux Falls, South Dakota; pressure meter testing,
Pillsbury Building, Minneapolis, Minnesota; transmission
pole foundations, Northern States Power, Minneapolis,
Minnesota; slope indicator and pore pressure tests

for Evelith Taconite Company, Hibbing, Minnesota.

Soil Testing Services, Inc., Northbrock, Illincis.
Senior Engineering Geologist. Responsibilities
involved instrumentation including seismic, resistivity,
and vibration studies, direction of field drilling
operations; soll report studies; chief field engineer
on numerous gquality control projects including
inspection of concrete, caissons, slurry walls,

piles and soil inspections.

Major projects included direction of drilling

operations and a resistivity study for cavities in

Arzew, Algeria for Pullman-Kellog:; direct field

drilling operations for Canadian Gypsum near Hagersville,
Canada; direct drilling operations for an environmental
land reclamation project near Sparta, Illinois for
Consolidation Coal; seismic studies for Cleveland

Cliffs Mining Company, near Ishpeming, Michigan and
Corps of Engineers near Lemont, Illineois.

Responsible for quality control including concrete
pipe piles and concrete inspection for Social Security



PHILIP S. STOFFEY
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Assistant Concrete and Materials Engineer

May 1970
to July 1972:
{Continued)

August 1969
to February 1970:

July 1968
to August 1969:

January 1979

Building in Chicage, Illinecis, and for all gquality
contrel and inspection including caissons - rock and
hard pan, steel H-piles, slurry wall, and tie back
system, and concrete including normal, lightweight,
fly ash and expansive concrete at the Standard 0il
Building in Chicage, Illinois.

Novak, Dempsey and Associates, Des Plaines, Illinois.
Geclogist. Responsibilities included quality control
and testing of cencrete and asphalt; technician on
auger drill rig.

Texaco, Inc., Midland, Texas.

Development and Exploration Geclogist. Responsibilities
included the making of geclogic maps and cross

secticons for oil development and exploration in the

Palc Durco Basin, Texas.
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ARTHUR H. STUKEY
Engineering Geologist

Degrees: Master of Science in Geology
University of New Mexico, 1968
Bachelor of Science in Geology
Tufts University, 1964

Languages: English and basic knowledge of French and Spanish

Professional Registrations:

Certified Professional Geological Scientist, No. 3930 (APGS)
Engineering Geologist, No. E146, Oraegon
Professional Societies:

American Association of Petroleum Geologists
Association of Enginesring Geclogists
Agsociation of Professional Geological Scienltists
Geological Society of America

Harza Engineering Company in 1971 and since 1975.
Geology Division: Engineering Geclogist, 1975 to date; Field Geologist, 1971.

Experience Highlights:

Conducts site and office evaluations of engineering geclogy related oprincipally to construction of major hydroetectric

projects, inctuding the following:

Tavera-Bao Project, Dominican Republic (1278 1o date): Responsibilities include site and office geclogic work
during construction phase of the 100-m high embankment dam and appurtenant structures; geologic review of
grouting and drainage program; and a regional study to determine maximum credible earthguake {MCE).
Responsible for final project geologic repori.

Reza Shah Kabir Project, & 200-m high thin arch dam (1975-78). Resident Geologist {1975-77): Prepared

final project geclogic reperl, and coordinated hydrogeologic portson of operaticn and maintenance manual. Fieid

duties included surface and subsurface structurgl and stratigraphic mapping during construction of cutoff wall,

power tunnel slubs, and drainage galleries, revision of drainage curtain to accommaodate geologic criteria; design
of cored check holes for grout curtain, evaluation of drainage during first filling of reservoir, remedial grouting

evaluations; rock slope stabilization; supervision of deep observation hole drilling and contract preparations; and
implementation of geohydrological monitoring program.

Conducted office studies for Chicago Tunnel and Reservoir Plan (TARP), and provided geclogic foundation mapping
for Cornell Hydroelectric Piant, Cornell, Wisconsin {1975},

Conducted site geclogic investigations during exploration phase for the Stony Cresk Pumgped-Storage Project,
Pennsylvania (1971). Duties included core logging, pressure testing, and establishing stratigraphic correlations.



ARTHUR H. STUKEY

1970 to 1975:

Rutgers University, New Brunswick, New Jarsey.
Graduate Student, Depariment of Geology. Woarked intermittently during this peried, as follows

Cornsultant, Rutgers Institute for Environmental Studies (August 1974 — January 1975). Geologist on multdisciphinary
team reviewing, evaluating, and summarizing technical hiterature to prepare gudelines for local urban planning agencies
throughout New Jersey.

Consultant, Madison Township Environmental Commission, New Jersey {January — June 1874). Compiled field and
file data of geologic and hydrogeologic faclors relevant (o urban development south of New York City. Also responsible
for pulthc presentation of data and representing Commission 1 tegal deposition,

Consultant, Rutgers Institute for Environmental Studies (August — December 1873). Collecled geologic and ground-
waler data for land-use mapping study of glaciated, carbonate terramn in northern New Jersey.

Statf Geolegist, Dames and Mocre, Consulting Engineers, Cranford, New Jersoy (September 1972 10 July 1973
Primary assignment was (0 research and wrile structural geclogy portion of PSAR for Alantic City, New Jersey,
Offshore Nuclear Generating Station. Duties included map synthesis, hiterature research, and interviews with active
researchers; supervising construction and evaluation of gravity and magnetic modets of basement anomalies, and
offshore and onshore regional structural analysis for an area enclosed by a 100-mie radyus circle centerad at the site.

Field Geologist, Darmncs and Moore {June — September 1971}, Primary responsibifilies mcluded 'split-spoon’ so1l
sampling, stratigraphic correlation, marine geaphysical survey evaluation, and regional geologic study tor a subsurface
faull investigation near a nuclear site in Maryland coastal plain.

Gradugate Teaching Assistant (September 1970 — June 1871}, Teaught fundamental geologic principles in survey
course, and developed laboratory and field exercises for undergraduate structural geology course.

1966 to 1970:

Texaca, tnc., Midland, Texas.

Exploration Geologist, Permian Basin of West Texas and New Mexico. Field responsibilities associated with
exploration driffing included sample and mud logging, selecling casing points, core points, and drill stern rest
intervais, and overseeing mechanical logging {gamma-neutron, electne, and sanic well surveys). Office duties involved
prospect generation utilizing subsurface geologic mapping techniques, geophysical coordination, and well log analysis,
lease-rental evalualions, and regional geologic maooing.
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DAVID SULKOWSKI

Planning Engineer

Date of Birth: September 2, 1953
Citizenship: Uu. S. A.
Degree: Bachelor of Science in Civil Engineering

1975, Michigan Technological University

Language: English

Professional American Soclety of Civil Engineers (Assocliate
Society: Member)

Professional Engineer-in-Training - Michigan

Registration:

July 1977 Harza Engineering Company, Chicago, Illincis.

to Date: Engineer, Power Resources Divisicon. Duties include

work on the preparation of studies and reports for
hydroelectric power, flood control, and related
projects. Specific assignments are as follows:

VEPCO Project: Project involved the development of
a computer program to simulate the weekly operation,
on an hourly basis, of the power system of the
Virginia Electric and Power Company. Main work
invelved revisions to the computer program in order
to fully utilize the energy storage of the Bath
County Pumped-Storage project. Final work consisted
of preparing a user's guide for the computer program.

December 1976 Harza Engineering Company, Chicago, Illinois.

to June 1977: Holtwood Generation Expansion Study. Project
involved studies on expanding the existing Holtwood
hydroelectric plant located on the Lower Susguehanna
River for the Pennsylvania Power and Light Company.
Main work included: backwater computations on the
tailrace channel; evaluaticn of energy producticn
for the existing power plant and the various expansiocon
schemes; analysis ¢f flashboard failures and their
effect on energy production; quantity and cost
estimates; economic analysis of alternatives; and
report preparation.

Fairview Pipeline Project: Project involved laying
out the route of a 24-mile pipeline to supply make-
up water for Illinois Power Company's 2500-MW thermal
generating plant. Main work included layout of
pipeline profiles, studies on economic pipe size
diameter, and cost estimates.



DAVID SULKOWSKI
Planning Engineer

June 1975
to November 1976:

May 1974
to September 1974:

October 1977

Harza Engineering Company, Chicago, Illinois.
Burlington Dam - Souris River Flood Control Project.
Interior drainage studies performed for the U.S.

Army Corps of Engineers on several communities along
the Souris River near Minot, Neorth Dakota. Main

work included: initial compilation of data;
preliminary layout of alternatives; evalution of
hydrologic parameters for use in computing rainfall
runof f hydrographs and estimating streamflows;

layout and preliminary design of selected alternative;
hydraulic design of storm sewers, drainage conduits
and diversion structures; storm routings: determination
of pumping requirements - pump selection and operation;
use of computer programs developed by the Corps for
hydraulic computations; preparation of detailed cost
estimates; and report preparation.

San lorenzo Project, El Salvador. Work involved
computations on river diversion; excavation, dam

£i1l, and concrete quantities; construction schedules;
and studies of road relocation in reservoir area. Also
performed work for the Land Resources Divisicn,

including computations on earthwork, concrete guantities,
channel depths and sump design for channel lift

station.

Landsce Design, Redford, Michigan.

Draftsman. Responsibilities included interpreting
client's blueprints in preparing picture process
sheets for the 1976 Pontiac 4 and 6 cylinder engine
block, updating tool layout sheets, and detalling of
machine layouts.



ENGINEERING COMPANY

JAMES H. THRALL
Head, Ecological Sciences Department

Degrees: Doctor of Philosophy in Biolegical Science
[Ilinois State University, 1972
Master of Science in Biclogical Science
St. Mary's College, 1967
Bachelor of Science in Biology
5t. Mary’s College, 1964

Languages: English, Spanish, and French (reading knowledge)

Professional Societies:

American Society of lcthyoelcgists and Herpetologists
International Society for Tropical Ecology
North American Benlhological Society

Harza Engineering Company since 1974.

Environmental Sciences Division: Agquatic Ecologist, 1974 to date.

Experience Highlights:

Supervises aquatic and terrestrial rescurce assessments and ecological impact analyses for both domestic and overseas
projecls. Designs and supervises basic fisheries investigations, mncluding biological and sccioeconomic field studies.
Project Manager for both environmental and engineering/agricultural proects. Provides expert wilness lestimony 1o
governmental and inlernalional agencies,

Project Manager for the international Puyango-Tumbes Irrigation Development Project {up to 140,000 hectares of
irrigation development in Peru and Ecuador). Coordinated work of engineers, agronomists, economists ¢nd biologists,
and supervised the preparation of a final report, in Spanish.

Environmental coordinator respensible for the preparation of an environmental assessiment report for the 80,000-acre
take Andes Irrigation Project in eastern South Dakota. Work included assessment of project impacts on terrestrial,
wetland and aquatic habitats, development of recommendalions for prolecting and enhancing wildlife, fisheries and
recreation resources, as well as recommendations concerming necessary steps (or compliance with local, state, and
federal regulatory guidelines.

Project Manager for the review study of the [nternational Joint Commission’s report on the Garnson Diversion Unit
irrigation projecl in North Dakota. Prepared a review report and presentaed expert witness teslimony before the
fnternational Joint Commission.

Supervised the preparation of a repart on the riverine ecosyslems to be affected by the Garrison Dwversion Unit, as
part of a study done for the Bureau of Reclamation.

Designed and supervised a year-long basic fisheries investigation in the Rio Lempa, El Salvador, as part of the
feasibility studies of the San Lorenzo Hydroelectric Project. Work included biological, waler gquality and
socioeconomic field studies.



JAMES H. THRALL

Performed fisheries assessments for hydroelectric development projects in Venezuela, Guyana, and Colombia.

1972 to 1974:

Peace Corps — Smithsenian Institute Environmental Program.

Worked with the Instituto de Desarrollo de Los Recursos Naturales Renovables (INDERENA) in Colombia, South
America. Engaged in studies of the sabaleta, Brycon henni, a freshwater fish, including its life history, basic ecological
investigations, as well as studies related to the development of this species for fish culture, Limnological studies on a
newly formed reservoir of El Pefal and on the Porce River, Colombia. Advisor to the staff of INDERENA {a conservation

agency of the Colombia government) in the planning of fish culture stations and future fisheries research projects.
Taught an intensive, one-week course in aguatic ecology, attended by all INDERENA fisheries biologists.

1967 to 1972

Ninois State University, Bloomington, lHlincis.

National Science Foundation Research Fellow and Teaching Assistant in the Department of Biological Sciences.
Doctoral dissertation research on the aguatic ecology of larvat amphibians.

1966 to 1967:
St. Mary's College, Winona, Minnesota.

Master’s candidate and teaching assistant. Master's thesis research on feeding and digestive physiology of freshwater
mussels.

1964 to 1966:

Institute of Medical Technology, Minneapolis, Minnesota.

Instructor in anatomy and physiology.

Technical Papers and Articles:

“Alimento y Alimentacion de la Sabaleta (Characidae: Brycon henni} en el Rio Parce con Observaciones Sobre
Alimentacion in Cautividad”™ Instituto de Desarrollo de Los Recursos Naturales Renovables. Medellin, Antioguia,
Colombia, 1973.

;

"“Paces de la Alta y Media Cuacha, Algunos Posibilidades Para Pisicultura.”
Naturales Renovables, Medellin, Antioguia, Colombia, 1873.

Instituto de Desarrollo de Los Recursos

“Excavation of Pits by Juvenile Rana catesbeiana,’’ Copeia, 1871, pp. 761-752.

“An Albino DeKay's Snake (Storeria dekayi wrightorum Trapido} from Central Illinois.”” Transactions of the Illinois
State Academy of Science, 1972, Vol. 64, No. 4, P. 400.
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Date of Birth:
Citizenship:

Degrees:

Languages:
Professional
Registrations:

Professional
Societiles:

February 1978
to Date:

HARZA ENGINEERING COMPANY

ALEXIS C. VIRCOL
Power Planning Engineer

September 15, 1935
Permanent Resident of U.S.A. -

Master of Engineering in Hydroelectrical Engineering
1958, Polytechnical Institute of Bucharest,
Bucharest, Rumania

Graduate Courses in Applied Fluid Mechanics
1977-1979, Northwestern University,

Evanston, Illinois

English, French and Rumanian; reading ability
in Spanish

Professional Engineer - Illinois (1977)
and Rumania (1966)

American Society of Civil Engineers
International Water Resources Assoclation

Harza Engineering Company, Chicago, Illinois.

Power Planning Engineer. Power Resources Division.
Assigoments have included: economic evaluations of
potential hydro-power alternatives at various

existing multi-purpose dams in the Kanawha River
Basin, West Virginia (both normalized cost and life-
cycle cost analyses); design and cost estimates of
spillways, fuse-plugs, lower level outlets for

various upper and lower reservolrs included as
alternatives in Brumley Gap Pumped-Storage Project,
Virginia; economic evaluation of the thermal alternatives
{oil-fired and woodchip-fired steam-electric plants)
for a feasibility study of a hydro-power plant to be
built at Itapeuara, Brazill, as well as present worth
comparisons of equivalent alternative gravity dam
schemes for the same project; economic assessment

and comparison of various current and future technologiles
to satisfy future peak demands 1in the American
Electric Power System for the U.S. Army Corps of
Engineers; estimatlion of contractor's liquidated
damages for late start-up of the Yacyreta Project in
Argentina; evaluation of hydroelectric potentlal at
the existing projects in the Ohio River Basin

{(mainly flood-control and recreation dams plus locks
and dams); evaluation of powerplant extensions at

the Priest Rapilds and Wanapum Projects on the Columbia
River, Washington.



ALEXIS C. VIRCOL

Power Planning Engineer

February 1976
to February 1978:

September 1963
to October 1975:

May 1959
to September 1963:

Harza Engineering Company, Chicago, Illinois.
Planning Engineer. Resources Development Branch.
Assignments have included: Design and cost estimate
of a diffuser structure at D. H. Mitchell Power
Station in Indlanaj; hydrologic analyses for the Guri
Hydroelectric Power Project, Venezuela; determination
of spillway and outlet design floods for the multi-
purpose (irrigation, water supply, flood control)
Kajakail Project in Afghanistan; determination of
water supply avallability and estimated drainage
design discharges for the Black River Upper Morass
Project, Jamailca; determination of hydraulic elements
(water surface long-profiles and dike-elevations)

for agricultural flood control in Jamaica, Upper
Morass Project; water and salt budget analyses,
determination of design floods for hydraulic structures,
and prediction of lake level for Great Salt Lake,
Utah; water availability studies, PMP and PMF
analyses, and irrigation requirements for the Yarmouk
River P