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June 4, 1979

W5550.68
BEGEIVED
Mr. Eric P. Yould duwd B 1574
Executive Director
Alaska Power Authority ALASKA POWER AUTHORITY
333 Yest 4th Avenue
Suite 31
Anchorage, Alaska 99501
Dear Mr. Yould: Proposal for the Upper Susitna River

Basin Hydroelectric Power Project

We are pleased toc submit herewith five (5) copies of a propesal stating
qualifications and justifying selection of a team comprised of Acres
American Incorporated, R&M Consultants Incorporated, Frank Moolin &
Associates, and Terrestrial Environmental Specialists Incorporated (ARMT)
for preparation of a detailed Plan of Study (POS) for the Upper Susitna
River Basin Hydroelectric Power Project.

The general division of responsibilities proposed for preparing the POS
and subsequently carrying it to fruition capitalizes on the strength and
experience of its respective members. In brief, Acres, with more than 50
years experience in large hydroelectric deveiopment, particularly in
northern areas, will provide overall study and project management as well
as the bulk of the project engineering effort. R&M will undertake the
major portion of the field engineering work to include survey,
investigations and testing, and will provide a strong Alaskan presence and
a firm base of operations. TES will coordinate the efforts of a team of
principal environmental investigators, each one of which has been selected
because of an gutstanding reputation in his or her discipline, especially
as it pertains to knowledge of Alaska. Frank Moolin & Associates will
interject the views and recommendations of a professional construction
management organization with solid Alaskan experience, and will assist in
directing field work in preparation of realistic cost estimates and
schedules.

Acres also brings to the Susitna project first-hand knowledge and
experience in the problems of financing such a large undertaking, based on
our involvement in similar Targe projects such as Churchill Falls.

ACRES AMERICAN INCORPORATED
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Mr. Eric P. Yould June 4, 1979
Alaska Power Authority -2

Each member of the team reprg%gnts_amgﬁg.- e 3 experienced organization.
We are convinced that the(synergism associated with their assembTage ™y

provides an outstanding candidate for selection as & consuditant to the
State of Alaska on this important project. Together we offer a strong
team with local knowledge and Tocal presence, with a record of successful
performance on Targe hydroelectric projects around the world and
particularly in northern regions, and a depth of capability that ensures
an extensive reservoir of talent is available from within our respective
organizations.

In accordance with your letter of May 7, 1979, and your sunsequent advice
extending the closing time for this submittal, we are pleased to note as
well our willingness to present our credentials in person to you and to
such other individuals or agencies the State of Alaska may wish. It would
be a pleasure to see you again.

We are in the business of hydroelectric development. We have been for
more than 50 years. We are well aware that projects as exciting as this
one are far from commonplace. They demand uncommon attention. We hope
that you will find us just the group which can provide it!

Please do contact me at the number above or Col. {Ret.) C. A. Debelius at
(301) 992-5300 in the event that we can provide any additional information
which may help you in your choice.

Yours very truly,
OLavDavid C. Willett
Vice President

DCH/ rw
Encl. (5)

ACRES AMERICAN INCORPORATED
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The contents of this proposal are provided for the
sole use of the State of Alaska, the Alaska Power
Authority, and such other agents of the Alaska Power
Authority as may be designated to review and
evaluate its contents. Proprietary information is
contained herein. Unauthorized reproduction or
disclosure of the contents, in whole or in part, to
any 1individual or organization other than those
specified, without the express approval of an
officer of Acres American, is strictly prohibited.
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- CAPABILITY AND QUALIFICATIONS

{a}

Scope of Services

This proposal is submitted in response to a reguest from Mr. Eric P.
Yould, Executive Director, Alaska Power Authority, dated May 7, 1979.
The proposal demonstrates the capability and qualifications of Acres
American Incorporated and $ts subcontractors, R&M Consultants Inc.,
Frank Moclin & Associates Inc., and Terrestrial Environmental Special-
ists Inc. to undertake complete project and financial menagement
through commissioning of the Susitna Hydroelectric Project.

The Acres - R&M - Moolin - TES (ARMT) group brings to the Susitna
Project a unique combination of capability and expertise, Tlargely
Alaska based. The group provides:

{i) A powerrul design/project/construction management team experi-
enced 1in studies, economic evaluation, licensing, design,
financing and construction of large hydroelectric projects,
particularly in northern areas.

{i11) A skilled and readily available field exploration team with
facilities, persomnel and equipment experienced in all aspects
of hydrologic and geotechnical design and exploration, particu-
Tarly in the vicinity of the Susitna site.

(111} An exceptional team of environmental specialists with first-hand
knowledge and experience of the project area.

The proposal addresses, in the manner required by the RFP, the capabil-
ities, experience and facilities available to the group to undertake
the project from initial studies through completion.




Hydroelectric Engineering and Planning

fcres BAmerican Incorporated is part of the Acres group of companies,
which has been responsible for the engineering and construction of more
than 20,000 MW of hydroelectric capacity in all parts of the world,
over a period of more than 50 years. The company is currently involved
in hydro developments amounting te more than 2000 MW of instalied capa-
city.

With 2 total staff of more than 1500 in offices throughout Horth
America and overseas, the Company can call upon a wide range of skilis
and talents in engineering and related fields. Acres qualifications
and experience is comprehensive in all aspects of planning and engine-
ering of hydroelectric projects of all sizes. The largest of these,
the Churchill Falls Development, with a total installed capacity of
5225 MW, was completed in 1976 at a total cost of $950 million, under
budget and ahead of schedule. This project is located in Labrador,
Canada and presented probiems associated with construction in northern
regions similar to those which will be encountered at the Susitna
project. :

Acres was also a member of the CASECO joint venture which engineered
the Mica Dam Project on the Columbia River, ancther project similar in
size and problems to the Susitma. Company hydroelectric experience is
not only confined to northern areas. In contrast, the ability to deal
with special problems generated by cold weather pregions has alsc been
put to good use in other regicns of the world with greatly different
ciimates. A typical exampie of a major project designed and built in
extremely difficult conditions is the 340 MW Alto Anchicayva Project in
Colombia, South America.

A detailed summary of Acres qualifications and experience in the hydro-
efectric field is presented in Appendix A of this proposal and summari-
zed in the following tables.




HYDROELECTRIC POWER GENERATION

Acres has gained a leading position in the hydroelectric field and has been responsible throughout
the world for over 20,000 MW of power generating facilities.

Specialists in hydraulic, geotechnical and other disciplines and a highlv experienced engineering
staff, form weil-balanced hydroelectric project 1eams. Qur staff of economists and
environmentalists contribute to hydro developments with detailed economic comparison and
environmental impact studies 1o ensure maximum utilization of the natural resources.

The most significant hydroelectric projects for which Acres has comple.ed, or is currently
providing services are

Mo. of instatled

Project Units Capacity Head Services

(M) (m)
Alto Anchicayz 3 340 388.0 Engineering services
Arnprior 2 80 21.0 Project management and

engineering services

Ash River 1 25 24.0 Engineering services and
supervision of construction

Aslantas 3 125 160.0 Engineering services
{in consortium)

Beauharnois No. 2 12 495 24.0 Engineering services
Beauharnois No. 3 10 555 240 Engineering services
Bersimis No. 1 8 900 238.0 Engineering services
Bersimis No. 2 5 640 112.0 Engineering services

Black River 3 6 38.0 Engineering services
(Extension)

Chenaux 8 125 12.2 Engineering services
Churchill Falls 11 5,225 311.0 Technical and construction

planning, engineering and
estimating services, and
management of construction
(in joint venture as Acres
Canadian Bechtel of Churchiil

Falls)

Chute-a-Caron 2 100 50.0 Engineering services

{Extension)

Chute-des-Passes 5 750 160.0 Engineering services and site
supervision

Espanola 1 8 19.5 Engineering services

Granby 2 10 7.0 Engineering services

Grand Falis 4 60 33.0 Engineering services

6037 Rev2
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Hydroelectric Power Generation — 2

Mo, of instalied

Project Units Capacity Head Services
(MW) (m)
Grand Rapids 4 450 36.4 Engineering services
Guil lstand - 1,600 - Engineering services
Jabhin Hart 6 125 119.0 Engineering services
Kelsey 7 224 16.8 Engineering services and site
supervision :
Kettle Rapids 10 1,244 30.0 Engineering services {in joint
venture as Crippen Acres) ;
Kpong 4 160 11.8 Prpject management and
engineering services
La Boruca 4 760 200.0 Engineering services
Ladore Falls 2 52 37.0 Engineering services and |

supervision of construction

Laurie River No. 1 2 5 16.7 Engineering services
Laurie River No. 2 1 5 16.7 Engineering services :
Limestone Rapids 10 1,070 26.2 Engineering services (in joint |
venture as Crippen Acres) |
Long Spruce 19 1,000 244 Engineering services {in jcint
’ venture as Crippen Acres) |
Los Esclavos 2 13 107.0 Engineering services
Lower Notch 2 250 70.0 Engineering and project
managerent services
Mactaquac 5 625 33.5 Engineering services and
supervision of construction !
%
Manicouagan 1 3 180 37.5 Engineering services :
Manicouagan 2 8 1,000 69.7 Engincering services 1
Mayurakshi Reservoir 2 4 30.0 Engineering specifications co- 3
ordination of manufacturing i
and supervision of inspection
NcA thur Falls 3 60 7.0 Engineering services and site !
supervision :
fcCormick No. 2 85 37.5 Engineering services |
McCormick No. 2 3 134 37.5 Engineering services

McCormick Mo. 3 2 120 37.5 Engineering services




Hydroelectric Power Generation — 3

Project

MNam Ngum
Cutardes

Pine Falls

Salto Grande
Shadiwal
Shipshaw
Sirikit

St. Marys River

Strathcona

Tarbela Extension

Trenton Falis

Warsak

Warsak
(Extension)

MNo. of
Units

v)

12

12

fnstaited
Capacity
{MwW)

30

31

350

160

a3

Head
{m)

350
63.5

11.3

25.0

63.5
76.0

5.7

42.5

1320

82.0

43.6

43.6

Services

Project management services
Engineering services

Engineering services and site
supervision

Engineering services
Engineering services
Engineering services
Engineering services

Engineering and project
management

Engineering services and site
supervision

Engineering services and
supervision of construction

Engineering services

Engineering services and
supervision of construction

Engineering services and
supervision of construction

5037.01 Rev 1

[AE i}












LONG-RANGE PLANNING AND POWER SYSTEM STUDIES

Acres American is in a position to provide a complete range of consulting
services for long-range system planning studies. These studies, which can be
done either independently or in close association with the client’s engineers as
required, might typically cover the following activities:

@ Preparation of load forecasis and the formulation of a series of
preliminary system expansion sequences

@ Assembly of system data, component ratings, impedance data, and
transformer tap ranges

@ Conducting all necessary load flow studies to determine the timing of
new plant additions, equipment ratings, transformer tap ranges, and the
need for and location of VAR {voltage) rontrol equipment

o Development of stage-by-siage singledine diagram and capital costs
associated in the alternative system expansion programs

3 Conducting of stability and fault level studies to modify or confirm the
system configuration arrived at from load flow studies.

A recent new activity in this general sphere has been a series of studies on the
economic integration of pumped storage hydro plants into existing power
systems.

These studies have involved the year-by-year simulation of power system
operations and determination of system operating costs for alternative system
development programs. Operating costs are determined for a range of variations
in key parameters, and these are combined with system capital costs to
determine the total cumulative present worth cost of power supply.
Comparison of the present worth costs of the various alternatives permits an
easy determination of the expansion program and the pumped storage plant
dimensions that minimize the power cost. It should be noted that Acres
technical planning specialists and professional economists have a sound
knowledge of the relevant techniques of economic analysis, particularly as they
relate to electric utility problems.







EXPERT COURT TESTIMONY

During recent years, the already complex task of obtaining right-of-way for hv
and ehv transmission lines has been further complicated by the need to take
into account the various environmental considerations as well. in this field, as
in others, Acres American has been moving with the times, and is in a position
to offer the services of our professional staff, not only to prepare the detailed
information necessary for the environmental impact statement itself, but to
testify on behalf of the client before the County Zoning Boards, general public
hearings, and the various State and other regulatory agencies.

An example of this type of service is the assistance our staff recently gave 1o
Potomac Electric in connection with a public hearing for a 500-kv line. The
testimony covered environmental considerations associated with the line and
substation and included audible noise, radic and television interference, the
generation of azone and nitrogen oxides, electromagnetic radiation, electrostatic
shock hazards, fuel ignition, biological effects and long-term * health
implications. Prior to the hearings, preparatory meetings with local reguiatory
and governmenta! authorities and health authorities were also held. Visual aids
in the form of large scale charts, diagrams and architectural models and
renderings were prepared and registered with the court as official exhibits.

SAFETY AND CODE REQUIREMENTS

The MNational Electrical 3Safety Code (NESC) standard covers basic provisions
for the safeguarding of persons from hazards arising from the installation,
operation, and maintenance of overhead supply and communication lines
associated equipment. It applies to all overhead systems operated by utilities or
similar systesns in an industrial establishment.

The existing sixth edition of Part 2, which was approved in 1960 as ANSI
C62.2--1960 and published in 1961 as NBS Handbook 81, is being revised not
only to overcome many of the inadeguacies but also to extend the
requirements to cover system voltages in the uhv range. If the proposed seventh
edition is passed, it will impose even more stringent requirements on some
aspects of design, consiruction, and operation of overhead lines—especially the
ehv lines.

As an example, Section 23 on “clearances” proposes to stipulate required
electrical clearances for various switching surge factors. This requirement, if
passed, could have a significant impact on ehv and uhv transmission line costs,
since the proposed tower window clearances would exceed the clearances
normally used by many utilities to obtain acceptable flashover probabilities.

Cther items relating to potential hazards associated with higher voltages, that
will be recommended by NESC, should be carefully reviewed in the light of
their effect on the design, construction and operation of forthcoming overhead
systems.

Acres is in a position to offer the services of senior staff members with a sound
knowledge of all these considerations.




(¢} Technical and Laboratory Resources Available

The ARMT team will provide a unique combination of technical, manage-
ment and laboratory resources which will be particularly appropriate to
the requirements of the Susitna project.

(1)

(i1)

Acres Resources - Project Management

Acres has successfully undertaken the compliete project and con-
struction management of numerous large hydroelectric develop-
ments, including (completion dates in parenthesis):

Arnprior, Ontario - 80 MW, $80 million (1977)

Churchill Falls, Labrador - 5225 MW, $950 million (1976}
Lower Notch, Ontario - 250 MW, $60 million (1972)

Alto Anchicaya, Colombia - 340 MW, $100 million (1975)
Mactaguac, New Brunswick - 625 MW, $124 miilion (1968)

g 8 8 ¥ 3

Acres responsibilities on these projects included feasibility
studies, planning, power studies, design, equipment procurement,
preparation of bid documents, environmental assessments, con-

- struction management, inspection and commissioning. = Acres is

currently providing complete project management services on the
150 MW Kpong Hydroelectric Project in Ghana and the 600 My
Cordoba nuclear power plant in Argentina.

A particularly important role of the Project Management team on
the Susitna Project will be the estimates of construction cost.
In this area, the Acres-Moolin team has a wealth of experience
and capability for large hydroelectric projects, particularly in
Alaska and similar northern areas. A detailed summery of Acres
qualifications and experience in the project and construction
management of large projects is presented in Appendix Bl of this
proposal.

Acres Resources -~ Financial Management

The extent of Acres participation in the financial management of
a given project can vary greatly, according to the needs and
wishes of the Client. Although in many cases we have not been
called upon to participate in this field of activity. in certain
other cases we have taken quite major roles in the financial
aspects of the project.

In the case of the Churchill Falls Development, for example,
Acres was called upon to set up a special Task Force responsible
for the preparation of a detailed "Bond Offering Memorandum”.
This memorandum, which was in fact a very substantial bound
volume, outlined in great detail the various economic, technical
and operational featuraes of the project and analyzed them in
terms of their relationship to the ultimate profitabilities of
the completed project. The text of the document was worded in a




manner appropriate to the financial community and was the basis
upon which a bond offering of $500 million was successfully
made. At the time of issue, this was understood to have been
the Targest sum of money ever raised by this method.

On perhaps a more modest scale, in terms of the total doliars
involved, are the Lower Notch and Arnprior projects, owned by
Ontario Hydro in Canada. The first of these, lower Notch, was
initiated in 1966. Under the terms of our contract, Acres was
placed in charge of a trust fumd sufficient to cover the cost of
the whole contract. The degres of participation by the Owner
was, in effect. confined te an overall review of acounting pro-
cedures and engineering progress. The balance of the work, from
basic engineeving details to the signing of contracts for both
equipment and services, was left entively in the hands of our
staff. The oputcome of this project was sufficiently setisfac-
tory that in 1972 Acres was selected for a second assignment for
the Arnprior Development.

A paper by J. Gavin Warnock, a member of the Acres in-house
consulting panel for the Susitna project, on Design Risk and
Engineering Management, may be found in the attached Appendix D.
This Appendix comprisas a collection of papers under the title
"The Successful Accomplishment of Giant Projects".

The Acres-Moolin project management team will bring to the
Susitna project a powerful combination, skilled and knowledge-
able in the financing of large projects and the generation of
the confidence of the investment conmunity.

{(iii) Acres Resources - Ice Engineering

The engineering and construction of the Susitma project will
naturally require careful consideration of ice formation and
movement processes, and the design of structures to cope with
severe ice conditions. Acraes has extensive experience in the
appraisal of ice conditions in streams and waterways and the
impact of ice forces and related factors on hydraulic struc-
tures. Ice engineering activities previously undertaken by the
Company relate predominantly to Thermal Regime, Mechanical
Regime, Ice Forces and Ice Navigation.

Dalailed Acres experience in these aspects of project design are
also presented in Appendix Bl of this proposal.

{iv) Acres Laboratory and Testing Experience

Acres is currently managing on behalf of the Corps of Engineers
the 14-acre model of the Chesapeake Bay in Maryland. At its
hydraulic Taboratories in Buffalo, New York and Niagara Falls,
Ontaria, the Company has successfully completed numerous




(v)

(vi)

hydraulic model studies for water resources projects throughout
the world. Recent studies have included diversion tunnel facil-
ities for the Amos Dam in West Virginia, the Altoc Anchicaya
Project in Colombia and the Lower Churchill Falls Development in
Labrador. Hydraulic model spillway studies have also been
undertaken for the Alto Anchicaya project and the Lower Notch
Hydroelectric Project in Ontario, Canada.  Although certain
studies for the Susitna project could be undertaken in the Acres
Laboratory facilities, it may prove to be advantageous to locate
such models in laboratories which may be available in or closer
tc Alaska, such as at the University of Alaska or at Corps of
Engineer facilities.

Acres laboratory facilities are also available ior geotechnical
testing of materials. However, it is anticipated that the major
portion of such testing for the Susitna Project would be under-
taken at facilities owned by R&M Consultants in Alaska.

Details of Acres laboratory and testing facilities are also pre-
sented in Appendix Bl.

Acres Inspection and Expediting Services

Acres maintains in conjunction with its Project Management func-
tions a comprehensive inspection and expediting service. These
services are available in factories and contractors® works on
behalf of in-house project groups and clients.

The Inspection and Expediting Group is able to draw upon 100
years of experience and in-house expertise in machine shop and
foundry practices, electrical manufacturing and testing of
engineering products. This capability covers the interpretation
of plans and specifications, knowledge in the end use of equip-
ment and broad experience in manufacturing, erection procedures
and plant operation, particuiarly for large hydroelectric pro-
Jjects.

Full details of Acres Inspection and Expediting Services are
presented in Appendix Bl.

R&M Site Exploration and Testing Experience

{1) Introduction

R&M Consultants Inc. is an all-Alaskan multi-disciplinary con-
sulting firm. With ten years of experience in Alaska and with
modern, well-equipped facilities, R&M is uniquely gqualified to
provide geotechnical services for the Susitna project. Indeed,
R&M is the only engineering firm in Alaska able to provide the
total range of field services necessary to support a major
feasibility study and Ticense application for a project of this
magnitude.
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Site explorations and on and off-site testing has Dbeen accom-
plished throughout the State by R&M and their particular abili-
ties and expertise in arctic end subarctic environments and in
seismically active regions wiil be important. Even the prospect
of undertaking major geotechnical investigations in support of a
giant project is neither new nor formidable, for R&M played an
important role as a consultant to the Alyeska Pipeline Service
Company during investigations for and subsequent design and
construction of the trans Alaska Pipeiine system. Because The
Driiling Company Inc. is an associated firm of R&M, the neces-
sary equipment for sophisticated geotechnical investigations is
not only immediately available, but also the capability to make
reliable estimates of schedules and costs for field work is
thereby enhanced.

{2) Surveying

Land surveying in Alaska and the Arctic is generally more com-
olicated that elsewhere in the United States because remote
locations, extreme weather conditions, elevation changes, and
water to land discontinuities tend to present unusual chal-
lenges.

The combination of thoroughly trained teams, modern instrumen-
tation, computer systems, and & company-owned aircraft permits
R&M to offer a full range of survey and mapping expertise sup-
ported by extensive experience in the South-central Raiibelt
Area.

{3) Laboratories

For a giant hydroelectric project, it has been the experience of
the Acres group that immediately available laboratory facilities
are a must if scheduled tasks are to be completed -- particu-
Tarly when only relatively short periods without snow cover are
available. R&M has mobile testing equipment as well as four
fully equipped and staffed Materials Testing Laboratories.

(4) Stream Gauging

Gathering of hydrologic data will be facilitated by R&M's owner-
ship of stream gauging equipment. In this regard, a variety of
hydrologic studies have been conducted by R&M for Alyeska Pipe-
Tine Service Company, the Alaska Department of Environmental
Conservation, and others. It is R&M's unique knowledge of and
experience in Alaska which has led to their development of
computer applications for hydrologic analysis optimized for the
Alaskan environment.




{vit)

{viii)

{5) Administrative Support

A detailed statement of R&M's experience and qualifications 1is
contained in Appendix B2. While R&M's principal role druing the
feasibility study period will be in the geotechnical area, this
important member of the Acres team will be relied upon as well
T.° a variety of cther services as necessary, not the least of
which 1is the ability to provide administrative support from
finchorage, Wasilla, and Fairbanks -- a particularly attractive
combination as concurrent investigations of alternative Trans-
mission line segments are conducted. Indeed, the speed advan-
tage {over appropriation-fettered federal management) which a
private consulting team can provide will be most valuable if
multitudinous tasks can be performed simultansousiy.

Frank MooTin & Associates
Construction Management Experience

With specific regard to the Susitma Project, Acres will combine
its project and construction management resources with those of
the Frank Moolin & Associates Inc. organization. This
Fairbanks-based company provides executive project and construc-
tion management services to the energy industry. Hr. Moolin,
who will initially be engaged in the management of the field
work aspects of the project feasibility study, has been involved
in the project management of a number of major public works
projects. More recently, he was project manager for the $4.3
biition pipeline portion of the Trans Alaska Pipeline and will
bring to the Susitna Project a unique combination of project
manzgement skills and experience of construction of large pro-
Jects in Alaskan conditions. The Moolin organization will com-
plement the Acres team, providing local knowledge and experience
which will be essential in the development of realistic cost
estimates for engineering, exploration and construction of the
Susitna project. A related article by Mr. Moolin on Effective
Project Management Organization for Giant Projects is presented
in Appendix D.

TES Environmental Expertise

Terrestrial Environmental Specialists, Inc. (TES} has performed
environmental work as its pertains to all aspects of hydro-
electric deveiopment. Such services as endangered species sur-
veys, socio-economic analyses, archaeological investigations,
terrestrial and aquatic ecology studies, land use analyses, and
site selection surveys are notable entries on the TES experience
Tist. Indeed, TES has either prepared or is in the process of
preparing envircnmental assessments for five proposed hydro-
electric projects and has prepared an endangered species report
for the sixth. TES past experience and its strong professional
staff will serve it in good stead in the management of environ-
mental work.
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Recognizing the unique nature of the project environment, TES
has assembled a team of principal investigators each of whom has
credentials which are second to none in his or her field.
Indeed, this cast of important consultants who have agreed in
advance to be a part of the ARMT team for the Susitna investi-
gations inciudes distinguished professors and curators from the
University of Alaska; internationally recognized private consul-
tants such as Mr. Milo Bell whose knowledge of fish passages is
unsurpassed; the Director-Designate of the Institute of Arctic
and Alpine Rescarch at the University of Coloradu; an establish-
ed consulting firm specializing in economic and business consul-
tation with particular emphasis on and experience in Alaska; and
a number of others whose backgrounds are equally as noteworthy.

Assuming that the Acres team is selected to undertake studies
Jeading to FERC 1licansing, the environmental team conducting
field investigations and analyses will be managed and coordina-
ted by TES personnel with each special discipline being handied
by principal investigators as described above. The iaboratory
facilities owned by R&M will be used for certain analyses.
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STANDARD AND SPECTALLZEDL EQUIPMENT

General

A complete 1ist of individual equipment requirements associated with
the conduct of all work necessary to secure a Federal Energy Regula-
tory Commission Ticense to construct the Susitna Hydroelectric Project
would necessarily be lTong and would likely be heavily loaded with
refatively sophisticated items. It is these tatter entities which
deserve serjous attention for their availability in Alaska 1is not
generally widespread and even well-conceived plans to import them can
prove costly -- both because transportation to and from the State is a
traditional contributor to the higher cost of living and because the
cost of delays on giant projects can wreak havec with tight budgets.
in addition, of course, certain modification appropriate to harsh
climatic conditions, delicate terrain, and the like, add vet anocther
increment to the expense column. We propose to satisfy virtualiy all
major equipment vrequirements for which wuse or accessibility is
demanded in Alaska by providing them from R&M's resources already in
the State. To the extent that certain equipment needs do not have to
be satisfied in Alaska {as would be the case for hydraulic modeliing,
for example), we proposed to provide them in the main from in-house
resources available to Acres American Inc. or owned by Terrestrial
Envivonmental Specialists.

The relatively short period during which conditions are favorable for
field investigations of the proposed dam and reservoir site and trans-
mission line routes creates an important constraint. To minimize its
negative impacts, there is simply no alterpative to identifying the
equipment needs well in advance and ensuring that they are fulfilled.
R&M has faced this fact on numerous occcasions in the past in Alaska
and, during the past ten years, has evolved a stable of equipment and
a system for ensuring ready availability at the site when it f{s
required, In short, R&M has found it prudent te become self-
sufficient in terms of its total investigatory capability. We propose
to offer this self-sufficiency as a unique characteristic of the team
we have assembled for the work.

Geological Investigations

For the purpose of supporting further geological investigations which
may be required, we are pleased to nate that the Drilling Company Inc.
{TDC, an affiliate of R&M) has the capability to undertake explicra-
tions requiring core recovery, core orientation, down-hole surveys,
installing thermostats, thermoccuples, piezometers, and other instru-
mentation. fDC nas configured its equipment acguisition and sub-
sequent modifications to permit maximum mobility, even in areas which
are remcte, roadless, and frequently {ragile or starkly rugged. TDC
has accomplished a variety of drilling work using rail, truck mounts,
tracked carriers, trailers, all-terrain vehicles, skids, barges,
airplanes and helicopters. Some major items owned by TDC include:
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o (ME-55 Soils Drills
» (ME-45¢ Soils Drilis

. CME-B50 ATV

. Failing 1500 Rotary Driils

. Mobile B-30 Auger Drills

- Mobile B-40 Auger Drills

. Mobile B-40L

. Mayhew 1000

- Longyear Diamond Core Drills
- Nodwell-Mounted Units

o Truck-Mounted nits

o Heli-Transporiable Units

« Portable Canp Facilities

Surveys

Air surveys must be conducted when environmental conditions are favor-
able. Acceptab’e periods may be few and far between since cloud cover
may finterfere even when snow cover and leaf caover conditicns are
otherwise within allowable limits. In this regard, the fact that R&M
Consultants Inc. owns its own aircraft, fully equipped for aeriail
survey, becomes particularly significant. Other survey needs can be
satisfied as well through use of R&M's modern distance measuring and
position Tocating state-of-the-art instruments.

Access

Relative inaccessibility of proposed dam sites will not prevent the
Acres team from acquiring necessary data, nor will our need to bring
equipment within steep narrow canyons result in environmental damage.
We are pleased to note that R&M owns a complete cableway system avail-
able for use in the field investigations of the Susitna sites. As may
be seen from detailed project descriptions contained in Appendix B2,
R&M designed the Th mpson Pass cableway system used to advantage by
Alyeska Pipeline Service Company.

Material Testing

We plan to provide a system for rapid turnaround on material samples
testing, for we recognize the importance of maximizing time available
for investigation, preliminary analysis, and following-up Tleads
suggested by earily test results.

A cornerstone of this system is the R&M ownership of four modern
materials testing laboratories in Alaska. We are prepared to absorb
overload testing requirements during peak periods through round-the-
clock operation of these facilities if necessary. At the same time,
environmental samples will normally be analyzed in the R&M labora-
tories.
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Stiream Gauging

REM will provide stream gauging equipment im support of continuing
hydroiegic investigations. In addition, we are prepared to acquire and
install remote sensing devices and long-term recording apparatus, for
our extensive experience in arctic and subarctic environments and our
own involvement in giant projects has corivinced us that the cellection
of site-specific data during all parts of the year is an imperative. A
clear example of the importance of this point can be found in the
Corps of Engineers' experiences on the Smettisham transmission Tine
south of Juneau. The erronsous assumption that wind conditions along
a mountain ridge just outside of town would replicate those in Juneau
proper led to collapse of a portion of the line and two years’ delay
in furnishing reliable power {0 the marketplace. Anemometers instal-
Ted after the initial diaster showed that actual wind speeds had
probably exceeded design speeds by more than 100 percent.

Hydraulic Models

Acres has had extensive experience in hydraulic modelling. HNot only
do we currently operate the Chesapeake Bay hydraulic model for the
Corps of Engineers, but we also own a well-equipped laboratory in
Niagara Falls where we have modelled a variety »f hydraulic struc-
tures. Our modelling experience has included extensive ice studies
for extending navigation seasons on the Great Lakes as well. We will
employ Acres facilities and technical expertise for modelling certain
hydraulic structures.

In addition, we have verified that the use of government Taboratory
facilities for private investigation is possible provided costs are
fully reimbursed and capacity is available. We would expect to engage
the services of the Cold Regions Research and Engineering Laboratory
in Hanover, New Hampshire, when necessary. The newly dedicated Ice
Engineering Laboratory affords excellent facilities for analysis of
the effects of certain conditions {e.g. frazzile ice) which must be
dealt with. While the bulk of such detailed study is more likely to
occur during the final design stage, certain preliminary investigation
will be appropriate during the feasibility study.

= {viii)Seismic Investigations
S )

One of the particularly crucial problems to be resolved for the
Susitna project involves the proximity to known faults. Seismic inves-
tigations and subsequent detailed analysis demand the availability of
modern computer facilities. Because of the crucial nature of this
work, R&M will use its own computer facilities in the investigation.
The Acres Geotechnical Department will independently verify the
results using computer systems available to us and tapping the exper-
tise of senior in-house Acres Consultants who faced and solved seis-
micity problems on the Churchill Falls project.




{(ix) Miscellaneous

In addition to the ownership of or access to necessary technical
equipment, we are pleased to note that all members of the proposed
Acres team offer modern and efficiunt administrative facilities and
support, designed to minimize client costs and improve our respective
productivities. Thus, for example, we make extensive use of word
processing equipment, tele., tie-lines, company vehicles, in-house
technical library support, and the Tike.

Further details regarding technical and administrative support eguip-
ment may be found in Appendices Bl through B3,
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Major Hydroelectric Projects in
North America

The climatic conditions in the area of the Susitna project are similar
in severity during winter freeze-up to those at several major hydro-
efectric projects undertaken by Acres in Canada. The most prominent
example is the Churchill Falls Development in Labrador. Others are the
Kettle Rapids, Kelsey, lLong Spruce and Limestone Hydroelectric Projects
in Northern Manitoba. Although these sites are about 500 miles south
of Susitna in latitude, they are within areas of discontinuous perma-
frost and close to the southern Vimit of continuous permafrost. Acres
has also been involved in detailed studies and investigations for other
major engineering projects as far north as Prudhoe Bay in comnection
with the petroleum industry.

This section of the proposal therefore addresses projects undertaken on
the North American continent rather than the United States alone. In
the United States, Acres has participated in the study, engineering.
Ticensing and construction of numerous smaller projects involved hydro-
electric generating stations, pumped storage developments, large earth
dams, tunnels and other major underground excavations.

Detailed summaries of some of these projects are presented in Appendix
€l and summarized in the following tables.




REPRESENTATIVE LISTING OF ACRES PROJECTS
NORTH AMERICAN HYDRO-ELECTRIC POWER DEVELOPMENTS

INSTALLED RATED
DEVELOPMENT AND CLIENT CAPACITY HEAD
Churchill Falls 11 units 5,225 Mw 313 m {1,025 £}
Churchill River, Labrador, Underground
Newfoundiand pawerhouse
Churchill Falls {Labrador)
‘ Corporation Limited
Bersimis No. 1 & units 900 Mw 239 m (785 fi)
’ Bersimis River, Quebec Underground
: Quebec Hydro-Electric powerhouse
Commission
Chute-des-Passes 5 units 750 Mw 160 m {540 fe)
Peribonka River, Quebec Underground
Aluminum Company of powerhouse
Canada Limited
John Hart 6 units 125 Mw 119 m {390 fi)
Campbell River, British
Columbia
British Columbia Power
Commission
Bersimis No. 2 S5 units 640 Mw 112 m (367 fo)
Bersimis River, Quebec
Quebeac Hydro-Electric
Commission
Lower Noich 2 units 250 Mw 70 m (230 fr)

Montreal River, Ontario
The Hydro-Electric Power
Compmnission of Ontario

Manicouagan 2 8 units 1,000 Mw 70 m (230 fy)
Manicouagan River, Quebec :

Quebec Hydro-Electric

Commission

§ Shipshaw 12 units 900 Mw 63.5 m {208 ft)

! Saguenay River, Quebec

; Aluminum Company of
Canada Limited

Outardes 2 units 52 Mw 63.5 m (208 ft}
Outardes River, Quebec

The Ontario Paper

Company Limited

Arnprior 2 units 78 Mw 21 m (68 ft)
Madawaska River, Ontario

The Hydro-Electric

Power Commission of Ontario




DEVELOPMENT AND CLIENT

Chute-a-Caron Extension

Saguenay River, Quebec
Aluminum Company of
Canada Limited

Strathcona

Campbell River, British
Columbia
British Columbia Power
Commission

Black River Extensions
Biack River, Quebec
The Pembroke Electric
Light Company Limited

Grand Falls

Saint John River, New
Brunswick
The New Brunswick Electric
Power Commission et al

McCormick No. 1
Manicouagan Power Company

fMcCormick No. 2
Manicouagan River, Quebec
Manicouagan Power Company

McCormick No. 3

Manicouagan River, Quebec
Manicouagan Power Company

Manicouagan 1
Manucouagan River, Guebec
Quebec Hydro-Eleciric

Commission

Ladore Falls

Campbell River, British
Columbia
British Columbia Power
Commission

Grand Rapids
Saskatchewan River, Manitoba
Manitoba Hydro

Mactaquac

Saint john River, New
Brunswick
The New Brunswick Electric
Power Commission

ENSTALLED
CAPACITY

2 units

1 unit

3 units

4 units

2 units

3 units

2 units

3 units

2 units

4 units

6 units

100 iw

31 Mw

6 Mw

60 Mw

35 Mw

134 Mw

120 Mw

180 Mw

52 Mw

450 Mw

625 Mw

RATED
HEAD

30 m (165 f1)

42.5 m (140 f1)

38 m (125 f1)

38 m (125 fi)

37.5 m (124 fi)

375 m (124 ft)
37.5m (124 1)

37.5m (124 f1)

37 m (122 fi)

36.5 m (120 f1)

33.5m (110 f1)

i
{
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Major Hydroelectric Projects Overseas

The company has for a aumber of years been responsible for the complete
engineering of numerous lTarge hydroelectric projects overseas. We are
currently providing comprehensive project management and engineering
services to the Volta River Authority in Ghana for the $250 million,
150 MW Kpong Hydroelectric Project. This project is being financed by
the World Bank and is scheduled for completion in 1%.. In Iran, prior
to the recent unrest, Acres had been retained to provide engineering
and project management services for the $1,500 miilion Karun hydro-
electric development. Work on this project is expected to restart in
the near future.

Acres experience and accomplishments in a wide variety of conditions
and circumstances overseas are considerable. A summary of more impor-
tant projects is presented in the attached tables. Details of some of
these projects are presented in Appendix C2.




REPRESENTATIVE LISTING OF ACRES PROJECTS
OVERSEAS HYDROELECTRIC POWER DEVELOPMENTS

INSTALLED RATER
DEVELOPMENT AND CLIENT CAPALCITY HEAD
Alto Anchicaya 3 units — 340 Mw S 430m
. Anchicaya River, Colombia Underground
Corporacion Autonoma powerhouss
Regianal del Cauca

} Aslantas 3 units — 125 Mw 100 m
Ceyhan River, Turkey
Government of Turkey
State Hydraulic Works

Mayurakshi Reservoir 2 units — 4 Mw 0m
Mayurakshi River, india

Government of Canada

Colombo Plan Adminisiration

Kpong 4 units — 160 Mw 118 m
Rio Volta, Ghana
Volta River Authority

Los Esclavos 2 units — 13 Mw 107 m
Los Esclavos River, Guatemala

fnstituto Nacional de

Electrificacion

(Ve
W
3

Nam Ngum 2 units — 30 Mw
Nam Ngum River

The Laotian National Mekong

Committee

Saito Grande . 12 units — 1,620 Mw 25 m
Uruguay River, Argentina-Uruguay
Comision Tecnica Mixia de Salto Grande

Shadiwal 2 units — 12 Mw 7m
Upper jhelum Canal, Pakistan

Government of Canada

Colombo Plan Administration

Sirikit 4 units — 500 Mw 76 m
Nan River

, Electricity Generating

i Authority of Thailand

Tarbeia 2 units — 350 Mw 91.4m
Rio Indo, Pakistan

Water and Power Development
Authority

Warsak 4 units — 160 Mw 44 m
Kabul River, Pakistan

Government of Canada

Colombo Plan Administration




{g} DBetailed Plan of Study
and Licensing

(1)

Plan of Study

The Acres - R&M - Moolin - TES team will provide an amply quali-
fied group capable of preparing a comprehensive yet cost-effec-
tive plan for study of the Susitna Project. The individual
members of the team, whose credentials are presented in Item 3h
and Appendix E, possess a unique blend of qualifications and
experience not only in engineering and environmental studies for
large hydroelectric projects but also in conditions specific to
the Susitna project area.

Acres American completed in 1977 the Power Alternatives Study
for the 944 MW Dickey-Lincoln School Lakes Hydroelectric Project
in Maine for the New England Division, Corps of Engineers. This
study amounting to a total of more than $120,000 involved a
detailed asessment of load growth in the six New England States
and development and economic assessment of several generation
expansion scenarios to meet future demands through the year
2000.  Environmental assessments of each scenario were also
undertaken. This study also involved participation in public
hearings, and is currently still in progress with review of
various state conservation policy documents and responses to
corments on the draft EIS.

In the recent past, Acres American Inc. has also undertaken num-
erous feasibility studies for hydroelectric and pumped storage
projects of all sizes. In 1978-79 the company has completed
feasibility studies for ten small hydro projects in the U.S.
totalling 60 MW in capacity. These studies involved conceptual
designs, evaluation of altern~tives, eccnomic assessments and
consideration of licensing requirements including the environ-
mental and safety aspects. At the other end of the scale, Acres
is also currently undertaking a comprehensive study of hydro and
pumped storage development alternatives at Tygart Lake im West
Virginia for the Pittsburgh District, Corps of Engineers and a
$3.6 million study of 1000 MW underground pumped hydro and com-
pressed air energy storage developments for Potomac Electric
Power Company. This study, which is being funded jointly by the
Department of Energy and the Electric Power Research Institute,
required submission to DOE and EPRI of a comprehensive proposal
detailing the plan of study. A segment of the detailed logic
diagram for this study is attached. This logic diagram is but
part of a comprehensive schedule which is updated on a monthly
basis using a computerized scheduling system. Use of similar
scheduling techniques would be particularly well suited to the .
proposed Susitna plan of study and would readily be expanded
during later stages of the project to include the design and
construction phases.
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The PEPCO study has involved site selection, a $300,000 field
drilli.; program and geophysical testing at the selected site in
Maryland. This program is currently in progress. A detailed
environmental assessment and identification of Tlicensing
requirements s also in progress as well as detailed engineering
and cost studies. These studies involve numerous subcontracis
to obtain the services of specialists and consultants in appro-
priate areas of design.

A summary of this and other major ctudies involving & multi-
disciplinary approach and requiring careful coordination of the
efforts of large groups, is presented below. Details of Acres
experience in such studies are provided in Appendix C.3.

Major Studies in Hydroelectric
and Related Fields

1. Project and Regional Hydro Studies

i

Tygart Lake Project Hydro Power Evaluation, Pittsburgh
District, Corps of Engineers

Underground Pumped Hydro Feasibility Study, Potomac
Efectric Power Company, DOE, EPRI

Pumped Storage Feasibility Study, Northeast United States

Hydroelectric Power Generation Study, Massachusetts
Municipal Wholesale Electric Company;

Oswego River Hydro Development Study., Niagara Mohawk Power
Corparation

§

§

i

2. Power and System Studies

- Dickey-Lincoin School Lakes Project Power Alternatives
Study, New England Division, Corps of Engineers

- Vermont Power Study, Vermont Electric Cooperative

- Generation Expansion Study, Kpong Hydroelectric Project

- System Studies, Thailand

3. Pumped Storage Development Studies

- Appraisal of Sites for UPH and CAES Facilities, Boston
Edison Company
- - Research Priorities Study for Underground PUmed Storage,
Electric Power Research Institute
- Underground Pumped Storage Study, American Electric Power
Corporation

R&M Consultants are also skilied in undertaking conceptual
design and other studies related to developments in the Alaskan
environment. Acres and R&M have worked together on other
assignments in northern regions involving hydrologic and geo-
technical field work. The skills of each organization have
proved to be extremely compatible and complementary in such
undertakings.
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Details of R&M exnerience in studies and exploration in the
Alaska enviromment are presented in Appendix BZ.

TES have also worked with Acres on the environmental assessment
of hydroelectric projects in the U.S. The strong combination of
skills and Tocal environment expertise which TES can bring to
the Susitna study will be dinvaluable and in many respects
unique.

Details of the TES approach to the study and its specialist
consultants' experience in Alaska are provided in Appendix B3.

The Application and the Licensing Process

Under the rules and regulations adopted by the Federal Energy
Regulatory Commission to fulfill its responsibility vested by
the Federal Power Act, the document reguesting the Ticensing of
proposed projects on the Upper Susitnma River would be considered
in the category oi Appiication for License for Proposed Major
Project. As such, the application document would consist of an
extensive compilation of project data assembled into the appro-
priate FERC format 1in an application essentially containing
summary information, and a series of up to 21 exhibits contain~
ing the details of the project proposal.

The Ticensing process for a major project is in fact a sort of
dynamic maze whose various barriers can be erected or modified
from time-to-time by a variety of Federal, state, and Tocal
agencies as well as by "interested parties”. There is indeed no
way to guarantee in advance that an application will eventually
Tead to a license.

A guarantee of success may be impossible, but failure is easily
assured. A Ticense application must pass a number of tests. To
fail any one would be to fail completely for there is simply no
trade~-off provision in the licensing process for off-setting
environmental shortcomings with economic strength or dam safety
uncertainty with assured marketability or any number of items
with others.

The initial preparation of the Ticense by personnel, expert in
both hydroelectric project detail and the licemsing process can
save costly time in avoiding application deficiency and antici-
pating addressing agency comment. Just as important are the
follow-up services to keep the licensing consideration flowing
through the network of Commission staff and Commission action.
After submittal of the application, the experienced engineer
would continue to provide services in the following areas, as
needed:
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{1} Intermittent response to Commissicn staff questions on the
application document;
{2} Response to unanticipated Commission letters indicating
deficiencies in the application:
(3) EIS support - intermittent respense to questions or
environmental data
- response to intervention petitions and public
comments
~ expert testimony if public hearing on the EIS
occur
4} Assistance in obtaining water quality certification;
5) Assistance in responding to public and agency comments;
6} Preparation of respenses to Commission staff reviews on
safety and adequacy and jurisdiction;
7) Expert testimony in the event of a licensing hearing or
conferences;
8) Assistance as reguired in securing separate permits and
approvals as needed from:

- Alaska State Agencies

- Corps of Engineers

- Environmental Protection Agency
- Department of Labor (OSHA)

- Department of Agriculture {SCS)
- Coast Guard

- Others

The attached Tine diagrams show the general process of the prep-
aration of the application document and the summary FERC Ticens-
ing process with the potential inputs of engineering consultant
services that Acres ic well qualified to provide.

Seeking to respond and lend encouragement to the recent height-
ened interest in hydroelectric generation and to act more
promptly on all license applications, the Commission is current-
ly carrying out a program to reform its requirements and proce-
dures for licensing applications. The final phase of the pro-
gram will deal with major unconstructed projects, such as those
in the Upper Susitna. Thus, it will be important for the appli-
cant to keep abreast of any rule changes, to take advantage of
any time savings afforded by the new rules and to avoid delays
caused by submittal of an application not in compliance with
current rules and regulations.
?

‘Several ‘of Acres current projects within the United States

2 e

incTude preparation of FERC T1icense and preliminary permit
| [ applications. Acres staff inclvde several who have direct

experience in current FERC regulations and the application
requirements, in dealing with Commission staff and in the
necessary follow-up to license application. Acres offices in
Columbia, Maryland and Washington, D.C. provide convenient
access to Commission offices for quick response coordination
with the Commission staff.




Additionally, Acres has staff experience in working with the

Corps of Engineers, who has played the major role in execution
of the project studies to date.
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PROJECT MANAGER AND KEY PERSONNEL

{1} Introduction

The proposed organization for the preparation of the plan of study and
subsequent conduct thereof is presented in Plates 1 through 4. The
principal project management organization 1is presented in Plate 1,
with succeeding plates expanding the three major areas of environ-
mental, field work, and project engineering (including project
economics).

While work necessary for successful award of an FERC license will be
conducted by the project team organized as in Plate 1, it is impurtant
to note that subseguent phases of the project will necessarily demand
that the team evolve through periodic wmetamorphosis, as detailed
design and construction activities come intc play. Our own experience
with the successful Churchill Falls and other large hydro projects
suggests -- and others knowledgeable of giant projects confirm -- that
it is not enough to simply extrapolate organizational structures from
normal projects to giant. The subject is discussed in some detail and
skeletal organizations are shown in the enclosed article by Mr. J. G.
Warnock, Vice President and Manager of Power and Heavy Civil Group,
Acres American Incorporated (see Appendix D, extracted from the text,
“A Multi-disciplined Study of Problems and Solutions of Successfully
Accompiishing Giant Projects". Two copies of this entire text are
provided with the set of five proposals furnished to Alaska Power
Authority). Nor is it appropriate to defer input from the construc-
tion management expert until bids are let. Indeed, the construction
manager can offer much even in the concept stage. Thus do we propose
to include the firm of Frank Moolin & Associates Inc. as the fourth
member of the ARMT team.
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Principal Management Organization

Detailed curriculum vitae are included in Appendix E for each member
of the proposed project team.

The project managament workload will be divided generally as follows:

Project Manager: Wr. J. D. Lawrence will hold overall responsibility

for the project. Three principal efforts will be undertaken under
his direction. These include the preparation of a detailed plan of
study and conduct of the study itself, early and continuing Tinancial
planning, and coordination of the activities of an external engineer-
ing board. He will be responsive to the designated representative of
the Alaska Power Authority. WMr. Lawrence currently holids the posi-
tion of Manager of Hydroelectric Projects in Acres American incorpor-
ated. His extensive worldwide experience spans the spectrum from
planning through direction of construction wmanagement on hydro-
electric projects.

Financial Planning: Mr. J. G. Warnock will be responsible for prep-
aration of necessary plans and comprehensive documentation for public
financing of the Susitna Project. No stranger to such work, he served
in this role for the Churchill Falls power development and has been
intimately involved as well in the Bay of Fundy Tidal Power Study, yet
another giant project still in planning.

External Engineering Board: An impartial board of eminent engineers
will be formed for the purpose of providing objective professional
review and advice. This group, to be nominated by Acres and agreed
to by Alaska Power Authority, will be afforded broad latitude in its
deliberations. At the same time, we regard it as a particulariy
necessary element in efforts to insure investor confidence and reduce
environmental concern.

mmﬁﬁggaStudy Director: Col. (Ret.) C. A. Debelius will be responsible to

the Project Manager for the preparation of the Plan of Study and for
conduct of the study itself. Col. Debelius was the Alaska District
Engineer from 1973 until 1976 when his organization prepared the
initial Corps of Engineers studies of the Susitna project. He person-
ally conducted all public meetings on the subject during his tour of
duty in Alaska and presented the findings and recommendations of the
initial studies to the Board of Engineers for Rivers and Harbors.

In-House Review Panel: An in-house panel of experts will be formed

from senior members of the Acres organization, each of whom is
regarded internationally as an expert in his particular area of
expertise. This team will be an in-house counterpart to the expert
engineering beard previously described. This group has had extensive
collective experience in hydroelectric work in subarctic climates and
in seismically active areas. Their involvement in the Churchill Falls
Project 1is recounted in curriculum vitae in Appendix D. Members
include Messrs. J. G. Thompson, D. C. Willett, J. G. Warnocw, D. H.
MacDonald (Ph.D.} and D. E. Hepburn.




P

Field MWork: Mr. Frank Meolin, Project Menager, assisted by J. 7.

Minstrell of Acres American Incorporated and J. W. Rooney of R&M

Consultants Inc. will be responsibie for the conduct of all field
work . The organization for that effort is discussed in paragraph
h{iii) below.

Project Engineering: J. D, Gi1l will direct the Acres team respon-

sible for all project engineering. His organization is discussed in
paragraph h{iv) below.

Environmental Studies: Dr. J. W. Hayden of Acres American Inc. and

Mr. J. 0. Barnes of Terrestrial Environmental Specialists Inc. will
be responsible for all environmental studies as well as preparation of
those exhibits in the FERC license application dealing with envivon-
mental matters. The environmental organization is discussed in para-
graph h(v) below.




(i) Field Work

The Tield work will be conducted primarily through the efforts and the
resources of R&M Consultants Inc., with participation by certain Acres
counterparts and with assistance in planning and scheduling by F.
Moolin & Associates Inc. Duties and principal personnel involived are
as Tollows:

Project Manager: F. Moolin will be responsible for the overall
planning, scheduling and coordination of a large number of field
activities which must be conducted concurrently to maximize oppor-
tunities available during the short season favorable to certain inves-
tigations. He will provide the interface as well for field activities
of the environmental team, which will alsoc operate in the same general
area as the field work teams. Mr. Moolin is intimately familiar with
the planning management of giant projects and his herculean efforts in
Alaska as senior project manager on the pipeline earned him recogni-
tion as ENR's "Construction Man of the Year" in 1976. He will be
assisted by Mr. J. T. Minstrell of Acres Americaen Inc. and by Mr. J.
W. Rooney of R&M Consultants Inc.

Surveys/Mapping & Real Estate: M. A. Menzies of R&M. The effort and
aquipment invoived for this important work wiil be provided from the
resources of R&M. Mr. Menzies has been registered as a Professional
Land Surveyor 1in Alaska since 1965 and as a Professional Civil
Engineer since 1969, He has had extensive experience in his field
under the unique conditions found in Alaska and is familiar with the
complications of giant project planning through his own efforts in
surveying and mapping in support of the pipeline.

Hydrology: J. E. Swanson of R&M will direct hydrological investiga-
tions. He will be assisted by K. F. Litfin of Acres. Mr. Litfin will
provide the necessary interface between the information needs of the
project engineering team and the data collection efforts of the field
team. Mr. Swanson is currently the Head of the Engineering Studies
Department in R&M's Anchorage office. His own experience in hydro-
logic field work spans a decade in Alaska and extends geographically
from Prudhce Bay to Ketchikan.

Geology/Seismicity: Dr. J. M. Brown of R&M will direct geological
investigations and seismic studies. He will be assisted by Mr. S.N.
Thompson of Acres, who will provide the necessary interface with the
project engineering team for data collection needs. Field work will
be carried out in this discipline by R&M teams. Dr. Brown has exten-
sive experience in the direction of geological studies in Alaska, many
of which were conducted in the Southcentral Railbelt area. Thus, his
direct familiarity with the proposed project site and alternative
transmission corridors will be important factors in minimizing risks
as the project is planned.




Site Exploration and Testing: R. L. Schraeder of R&M will direct all
site exploration and testing activities. As the Vice President of
Resource Exploration Corporation, an REM Company, Mr. Schraeder
manages field operations conducted within the State of Alaska. His
past experience includes the direction of the activities of up to 40
field geologists on the centerline investigations conducted for the
pipeline. His earlier work as a District Geologist in the Alaska
Department of Highways permitted him to become thorocughly Ffamiliar
with geolegical conditions prevalent in the Railbelt. WMr. Schraeder
will be assisted by R. Henschel of Acres.

Camps, Airstrip & Access Roads: D. MNottingham of R&M will be respon-
sible for acquiring, establishing, maintaining, and uitimately remov-
ing all facilities necessary for access and project team support. He
will secure permits and ensure regulatory compliance as well, As Vice
President in R&M's Anchorage office, he has gained extensive manage-
ment experience in Alaska and has acguired a thorough understanding of
the need for proper project planning and direction. First hand know-
Jedge of costs associated with such work will be invaluable in prepar-
ation of a reliable estimate to be associated with the Plan of Study.
He will be assisted by Mr. D. W. Lamb of Acres, who as Manager of the
Transportation and Heavy Civil Engineering Division, hag successfully
mobilized large engineering efforts at remote sites with minimum
advance notification.




{iv} Project Engineering

Whilte all of the firms on the project team will participate in the
project engineering effort, the primary role will be played by Acres,
wherein extensive hydroelectric experience under arctic conditions is
found. Because of the magnitude and the nature of the work, virtually
the entire resources of the Acres Group (including ocur International
and Canadian companies) will from time-to-time be called upon for con-
tribution to successful accomplishment of the study, assistance as the
Ticense application is considered by FERC, and for involvement in
detailed design and construction management if Acres is selected for
such efforts. Key members of the team are shown on Plate 3 with
duties as follows:

Project Enagineering Manager: J. D. Gi11 will manage the entire pro-

ject engineering effort. He will direct the activities and ensure the
coordination thereof for a number of subteams. In addition, he will
ensure that the field work being carried out by R&M and the environ-
mental efforts under the aegis of TES will be responsive to the objec-
tive of acquiring the requisite FERC Ticense. He will receive advice
and assistance from F. Moolin & Associates for preparation of realis-
tic cost estimates and schedules, tailored to the Alaskan experience.
Mr. Gi1l1 4s Head of the Civil/Geotechnical Department of Acres
American Inc. and he offers a strong background in the conduct and
management of engineering activities for hydroelectric work.

Plan Formulation: M. R. Vanderburgh plays a vital role in assisting

Mr. Gi1l 1in the direction of the initial efforts in plan formulation.
As a Project Manager in Acres’' Hydroelectric Division, he has gained
extensive experience in this unique art. He s currently involved in
the project management of the Tygart Lake Hydroelectric Feasibility
Study now underway for the Pittsburgh District, Corps of Engineers.

Power Studies: J. K. lLandman will develop power studies incliuding

market assessment and investigation of alternatives. He has had prior
experience with the Bureau of Reclamation, has been trained in the
General Electric Generation Evaluation Program, and is currently
invelved in the Dickey-Lincoln School lLakes Alternative Study being
undertaken by Acres for the New England Division, Corps of Engineers,
as well as a power study for a large Cooperative in South Carolina.

Hydrology/Hydraulics: R. E. Mayer will direct hydrologic analysis and
will become involved as well in the selection and design of various
hydraulic features. In this latter role, he will coordinate directly
with Mr. R. Shields who will be responsible for hydraulic structures
as a member of the feasibility studies and design team. Mr. Mayer is
experienced in hydrologic analysis and hydraulics. It is under his
direction that a number of Hydrologic Engineering Center computer pro-
grams are used in project work.
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Reports, Reviews, Public Participation: P. Hoover will coordinate

assembly, review, public notice, and public information programs FTov
the feasibility study. He will also ensure all statutory and regula-
tory requirements for providing opportunities for public involvement
are fulfilled. Mr. Hoover's most recent experience was with FERC,
where he has been involved in the review of hydroelectric license
applications. Prior to that assignment, he was a study manager for
hydroelectric planning studies with the Corps of Engineers.

Cost Estimates and Schedules: J. T. Minstrell will direct the prepar-

ation of cost estimates and schedules for Acres. His work invalves
the estimation of time and costs for the study itself as well as for
the actual design and construction of the project. He will provide
the interface with the assistance and support of Frank WMoolin &
Associates, where up-to-date knowledge of current costs and Alaskan
gontractor capabilities is available.

Foundations/Materials: Dr. T. E. Neff will be responsible for analy-

sis and interpretation of field investigation data and material test
results. He will coordinate directly with R&M investigators and will
be zssisted in his endeavors by R&M foundations and materials staff.
Dr. teff's background in this type of work qualifies him well for his
position on the team.

Feasibility Studies and Design: J. P. Sinclair will lead the major

project engineering effort in performing technical and economic
feasibility assessments. He is charged with orchestrating the
concurrent efforts of small teams generally broken down by discipline.
He will ensure frequent coordination of these diverse activities and
will identify data gaps to be filled through coordination with field
and environmental groups. In this latter regard, his responsibilities
extend as well into the acquisition of special skilis on inputs for
which reguirements were not foreseen initially. It is likely that he
will call upon authorities in other project organizations {e.g. Mr.
Milo Bell, with the environmental team, is well-known for his ability
to design effective fish passages) whenever developing study efforts
indicate a need exists. Mr. Sinclair is a Project Manager in the
Hydroelectric Division of Acres American Inc., with extensive
experience in fTeasibility assessments, and is a recognized authority
on hydroelectric machinery. His subordinate teams will each be headed
up by an engineer theroughly experienced in hydroelectric work. These
include:

- Civil/Structural: Mr. P. Pal

- Ice Engineering: Mr. R. W. Carson

- Economic Analysis: Mr. P. H. Tucker

- Geotechnical: Dr. S. Bahadur

- Mechanical: Mr. P. R. Rodrigue
- Electrical: Mr. E. N. Shadeed
- Hydraulic Structures: Mr. R. Shields

- Transmission: Mr. P. G. Phillips

~ Access Roads and Camps: Mr. T. W. Gwozdek




o {v}) Environmental Studies

In recognition of the importance of thorough and expert envircnmental
studies urged to date by public and private conservation interests, we
recognize the necessity to field a team whose content includes a broad
variety of special qualifications pertinent to the Alaskan environment
as well as a management structure which has acquired special experi-
epce in environmental investigations for hydroelectric projects.
Thus, we have chosen to seek the assistance of Terrestrial Environ-
mental Specialists, Inc. (TES). TES has agreed to provide the frame-
work, management, and a number of investigators for environmental
studies. In addition, TES has also secured the agreement of leading
experts to serve on the investigatory team if a study is actually
conducted and to assist in the preparation of a proper Plan of Study
if Acres is selected for such an assignment. The proposed organiza-
tion for environmental studies appears in Plate 4. Duties are
described below:

Project Administrator: J. 0. Barnes (TES) will provide the overall
adminstration and coordination of the environmental work on the pro-
ject. Dr. J. W. Hayden will represent Acres on the environmental
team, and in the interfacing with ongoing engineering work. i
Barnes is an environmental scientist experienced in particular in the
environmental aspects of transmission line corridor selection. ODr.
Hayden heads the Environmental Division of Acres American Inc. He has
had extensive diverse experience in the conduct of environmental
assessments. He is currently involved as the Marnager of the Chesapeake
Bay Hydraulic Model, where Acres has been engaged by the Corps of
Engineers to conduct a variety of studies to determine the impact of
changes, both man-made and naturally occurring, in the Bay's regime.

Reports and Analysis: Dr. V. J. Lucid (TES) will provide the day-to-
day direction of the environmental work, both during data collection
and subsequent interpretation. He will be responsible for the content
of the final environmental reports. He is currently the Director of
Environmental Studies at TES, and he has had extensive experience in
support of powerhouse siting and operation.

Water Quality: T. L. Smith (R&M) will provide the R&M contact on the
; environmental team. In addition to furnishing his own expertise in
b evaluation and enhancement of water quality, he will coordinate the
use of R&M facilities, laboratories, and environmental staff members
as required to support the effort. He holds twin masters degress in
Sanitary Engineering and Geology-Mineralogy and has conducted numerous
water supply, erosion control and enviromental impact studies in
Alaska.

Socjo-Economic Resources: Dr. R. Gerard (TES) will coordinate socio-
economic resource studies. The principal investigator for this
portion of the work will be Dr. F. L. Orth whose work on economic
impact and financial feasibility studies in Alaska has been extensive.
He has had particular experience in developing and implementing metho-
i dologies for studies in support of the Alaskan fishery industry. His
i memberships have included the Alaska Fisheries Council (1977-78),
Steering Committee for Bearing Sea Clam Deveicient (1977), Executive
Advisory Committee for Alaska Power Survey (1.. ) and Faculty Fellow




at the Pacific Coast Banking School, University of Washington {1973).
The resources of the firm, Frank Orth & Associates, Economic and
Business Consultants, will be available as appropriate in the environ-
mental studies as well as for consultation in other studies conducced
vy the project engineering team (e.g. market analysis, economic
evaluation).

Recreational and Cultural Resources: M. P. Kitleen (TES) will coordi-
nate activities in these two study areas. Dr. E. J. Dixon will be the
principal investigator for cultural resources. Dr. Dixon is a respec-
ted archasologist with knowledge of known and suspected earlier evi-
dence of human settlements in Alaska. ODr. A. Jubenville will be the
principal investigator for recreation resources. He holds his Ph.D.
in Wildland Recreation and 1is currently Associate Professor of
Resources Management at the University of Alaska. He has developed
and conducted a number of recreation management, evaluation, and
policy courses at the University level, has written texts on these
subjects and has widely published other related materials.

Ecological Studies: C. A. Baumgartner (TES) will coordinate studies
in ecological fields and will also serve in a quality assurance role
as data and samples are conducted and evaluated. Ms. Baumgartner is an
environmental scientist with a bachelor's degree in Biology and a
Master's in Zoology. She has frequently been involved in the conduct
of studies for power plant sites and 1is particularly adept at planning
and organizing field data collection activities.

Fisheries Ecology: R.W. Williams (TES) will coordinate these studies.
C. E. Atkinson will be the principal investigator for anadromous
fisheries. His extensive work in government, industry and academe in
the study of Pacific Salmon is well known. He was involved in early
Susitna River studies in the mid-1950's when, as a Director of Biolog-
ical Research with the Bureau of Commercial Fisheries, he did research
on salmon fisheries in Cook Inlet. He has been fisheries advisor to
the President of the University of Alaska, has chaired the Alaska
Interagency Fisheries Committee, and has been a member of the Board of
Directors, Whitney-Fidalgo Seafoods, Inc. Milo C. Bell will be the
principal investigator for resident fisheries. He is internationally
known for his investigations of fish facilities at hydroelectric power
sites and he is perhaps the foremost authority on effective design of
fish passage facilities.

Wildlife Ecology: E. T. Reed (TES) will coordinate wildlife ecology
studies. Dr. B. Kessel will be principal investigator for Avian
Ecology. With long experience and in-depth knowledge of Alaskan
ornithology, Dr. Kessel served as Head of the Department of Biological
Sciences at the University of Alaska from 1957-1966 and is currently
Curator of Terrestrial Vertebrate Collections at the University
Museum. S. 0. MacDonald will be principal investigator for small
mammal ecology. A University of Alaska graduate, he has had twenty-
four years of experience in furbearing animal trapping in Minnesota
and Alaska. He currently serves as a principal investigator for small
mammal and bird population as a museum technician at the University of
Alaska Museum.




Dr. P. S. Gibson will be principal investigator for Predatory Ecology.
He is currently an Assistant Leader of the Alaska Cooperative Wildlife
Research Unit at the University of Alaska. He has extensive research
experience and is a recognized authority on predator-prey velation-
ships. Dr. S. Harbo will be the principal investigator for Big Game
Ecology. His extensive experience in this field is recounted in
detail in his curriculum vitae.

Plant Ecology: J. We McMullen (TES) will coordinate this activity.
Dro P. J. HWebber will serve as the principal investigator. Mr.
McMullen has perscnally conducted a report on the status of endangered
plant species in the vicinity of a proposed hydroelectric facility,
and has been heavily involved in botanical studies incident to other
power generation projects. Dr. Webber is a Professor of Environmental
Population and Organismic Biology at the University of Colorade. In
September, 1979, he will become Director of the Institute of Arctic
and Alpine Research at the University of Colorado. He has carried out
research in his field in the arctic for 17 years.




fvi} In-Depth Capability for Follow-On Work

Preceeding paragraphs have already noted the importance of introducing
construction management expertise into the planning team. As the
project proceeds and a strong construction management organization
evolves, Acres is prepared to offer the services of a team of skilled
managers whose past involvement in large projects has seasoned them
well. In particular, the following individuals will be available for
in-house consultation throughout the study phase and, assuming Acres
iz selected to design and manage this important project, will be a
part of the project management team as it evolves for construction:

dohn L. Owen ~ Project Services Manager: 20 years experience in pro-
Jject management and engineering primarily for power generating
stations.

James E. Partridge - Planner & Scheduler: 9 years experience in
planning and scheduling contract administration, and cost engineering
for power generating stations.

George F. Lipsett - Manager, Materials Handling: 39 years experience
in manpower economics, manpower planning, material management and
labor relations related to large power generating stations and heavy
industrial installations.

Robert C. Hunter - Contract Administrator: 5 years experience in
contract negotiations, procurement, coordinat’ ~n and expediting
related to large power generating stations.

Ernest J. Durocher - Senior Buver: 12 years experience in procure-
ment, expediting and scheduling related to power generating stations
and heavy industrial installations.

Wo. A. Slatcher -~ Procurement Coordinator: 5 years experience in
procurement and expediting.

Kenneth J. Owen ~ Engineering Coordinator: 32 years experience in
project management and engineering related to large power generating
stations and heavy industrial projects.

A. E. Williams - Senior Cost Engineer: 33 years experience in cost
engineering, estimating, financial forecasts and analysis of power
generating stations and heavy industrial installations.

John H. Saldat - Project Manager: 32 years experience in project
management and engineering vrelated to large power station
development.

Terry W. Waters - Manager, Project Planning & Services: 14 vyears
experience in engineering, contracts administration, coordination of
planning and scheduling, cost control and procurement.




Keith H. Marriott - Project Contracts Administrator: 23 years experi-
ence in project management, coordiration and contracts administration
related to power generating stations and heavy industrial installa-
tions.

John W. McCreight - Planner/Scheduler: 11 years experience in
engineering, project planning and scheduling and procurement.

Edward A. F. Welter - Project Cost Engineer: 32 years experience in
multidiscipiine project coordination, cost engineering, and contract
administration related to power generating stations and heavy indus-
trial installations.

J. Trevor Minstrell - Project Estimator: 28 years experience in
engineering, estimating and cost engineering related to large power
developments and heuvy industrial installations.

Roy Oakely - Project Administration: @28 years experience in enginser-
irg, cost administration, materials management, and procurement
related to power generating stations.

Albert J. Haverty - Construction Manager: 24 years experience in
project management, construction management, contracts adminstration
and engineering related to large power generating stations.

Howard R. Simon -~ Electrical Construction Supervisor: 32 years
experience in electrical engineering and construction supervison of
power stations and heavy industrial projects.

William M. Verlaan -~ Construction Cost Engineer: 21 years experience
in engineering, scheduling, cost engineering, estimating and project
management related to power generating stations and heavy industrial
installations.

Robert H. Morris - Field Design Supervisgr: 36 years experience in
design engineering related to 1large power developments and heavy
industrial installations.

Philip L. Luby ~ Manager, Materials Handling: 38 years experience in
project management and engineering related tc power generating
stations and heavy industrial installations.
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4 ~ FACTORS TO BE CONSIDERED IN DECIDING WHETHER
THE STATE SHOULD TAKE OVER THE SUSITNA PROJECT

Given increasing international pressures on the costs and availability of
fossil fuels, there can be 1ittle doubt that alternative means of energy
production invelving the use of renewable resources should be vigorously
sought. It follows that the national interest will be well served if
feasibility is shown and the Susitna Hydroelectric Project is ultimately
constructed. In addition to the conservation of fossil fuels, however, is
the important fact that the Alaskan employment picture would be greatly
improved by the construction of a major project and the Tong-term economic
outlook would be enhanced by the availability of large blocks of power at a
reasonably stable price. Regardless of which route the State of Alaska
chooses to follow, the proposed project should not be allowed to sink into
bureaucratic oblivion. The questions of economic viability, environmental
acceptability, and technical feasibility should be resolved and a decision
regarding the future of the project should then be made. Factors worthy of
consideration in deciding whether the State should take over the Susitna
Project include:

(a) Historical experience on major water resources projects undertaken by
the Corps of Engineers demonstrates that intermittent funding, frequent
imposition of manpower ceilings, and other constraints imposed by the
executive or Tegislative branches of the Federal Government tend to be
extremely time consuming. Indeed, Senator Gravel (Dem., Alaska) noted
in a speech just prior to his introduction of Public Law 924-578, that
the average time the Corps of Engineers takes from authcrization of a
project to receipt of first construction funds is 18 years. This
extreme length of time is not necessarily indicative of deficiencies on
the part of the COE, but rather indicates that the combination of
events which must take place sequentially in the bureaucratic process
can lead to significant delays.

(b) Federal management will necessarily create a situation wherein national
interests are always given precedence over the interests of the State
of Alaska.

(c) The Corps has a solid reputation for quality engineering and construc-
tion management. A Corps-designed dam has never failed.

{(d) The Corps tends to be overly conservative on large engineering pro-
Jjects. 1In this regard, for example, it is extremely unlikely that the
Corps will allow the concept of a thin-arch dam to survive during the
Phase I design studies.

(e) The Corps has never built a large hydroelectric dam in a subarctic
environment with the attendant dangers of substantial ice buildup.

(f} On a nominal $2 billion project, a one-year delay is equivalent to $200
million when the interest rate is 10 percent.




(1)

(m)

The national nerception of Alaska may create difficult barriers to the
passage of necessary authorizing legislation to provide monies for the
revolving fund. In this regard, for exampie, Alaska is seen 1in the
Lower 48 as a wealthy oil state whose needs for further Federal assis-
tance are far less than those areas wherein heavy concentrations of
high unemployment or Tow income are concentrated. In addition, the
Lower 48 generally views Alaska as the last virgin land, which the
remainder of the nation should put in trust to protect the environment
for future generations. The recent House vote on the Alaska Lands Bill
is indicative of this latter attitude. As a result, it may be diffi-
cult to get sustained Federal suppurt for a Federal project which
removes some pristine land from the domain of the untouched.

Federal spending per capita in Alaska typically amounts to twice the
per capita income of Alaskans. This statistic may well be cited as a
defense against authorizing large sums for a revolving fund which will
be tapped primarily by the State of Alaska; even though repayment would
ultimately be made, the probability that large sums will be placed
annually in the revoiving fund is not very high.

The cost of advanced ergineering and develepment for this project will
probably run about $15 million per year for a periocd of 4 years. This
amount is more than 50 percent of the money requested for advanced
engineering and design for all projects in the 1977 Federal budget. It
may be difficult to sustain, in periods of tight money, such a Tevel of
funding, even if it is to be later repaid.

The project will be regarded as benefiting 1/10 of 1 percent of the
total population in the U.S. On the other hand, it can be argued that
the nation would receive the benefit of nonrenewable resources con-
served for other purposes.

The State can follow a low risk path on the Phase I work if the Federal
Government provides the necessary concept of relieving the State of
1iability for the monies expended in the event that feasibility is not
shown. Accepting this low risk, nonetheless, has to be balanced
against the possibility that bureaucratic delays could cost much more
than the $25 million or so involved.

In the event that the Federal Government does provide sufficient money
to maintain the revolving fund at the required level, the State could
defer a decision to proceed on its own until that point at which
Federal monies dry up.

The Federa! hydroelectric development process is extremely cumbersome.
It is time consuming, sometimes confusing, and often laced with con-
flicting regulatory requirements. On the other hand, it has been
effective in ensuring that there is ample opportunity for consideration
of all issues and for hearing the voice and arguments of the opposi-
tion.




{n)

{p)

{(a)

If the Corps is in fact responsible for the design of this project, the
chances are great that most of the design will be done outside the
State of Alaska. The Corps has a hydroelectric branch currently in
Portland, Oregon; and, in addition, the work load is relatively slack
at the Walla Walla District office, which has been involved over the
years in a number of large hydroelectric projects. The use of a
private consultant would allow the State to set specific minimum per-
centages of work which would have to be performed in-state.

As a Federal project progresses, need for a significant change to the
originally authorized purpose can result in extended delays while
changes are sought to the authorization. It is reasonable to assume
that the State could streamline this process if it were footing the
entire bill.

There is an element of State pride to be associated with undertaking.
this 1important giant project without having to rely upon the Federal
government for subsidies and support. In that regard, the State of
Alaska could be viewed as taking a Tleadership role, providing an
incentive and an exampie for other -states who may wish to have a
greater hand in their own destinies.

One danger associated with Federal development is that there may be
strong Federal influence as customer priority preferences are set.

In Tight of recent accelerated increases in the costs of fossil fuels,
the chances that the project will be shown feasible are currently
reasonably good. It fellows that Alaska's expectation of having to
reimburse the revolving fund for the cost of the Corps work must be
correspondingly high. There is at least the chance that a private
consulting team, unconstrained by certain bureaucratic Tlaycring and
able to avoid the inefficiencies associated with year-to-year funding
variations and uncertainties, can deliver a feasibility study and all
the necessary exhibits required for FERC licensing at a markedly lower
price than the $25 million (in 1977 dollars) proposed by the Corps.
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5 - SPECIAL JUSTIFICATIONS FOR SELECTION

(a)

Introduction

The proposed Susitna Hydroelectric Project 1is extraordinary for a
number of important reasons. It is, first of all, a giant project and
only a relatively small number of organizations can claim experience on
giant projects. Fewer still can demonstrate successful accomplishment.
Secondly, the Susitna River Basin lies in an area whose extreme clima-
tic cenditions must be understood and accommodated by the designer.
Hor is climate the only unique factor tc be reckoned with. Seismic
activity in the Southcentral Railbelt is clearly present, important
anadromous fisheries depend on the lower Susitna as a spawning ground,
and the project itself remains yet an embryo whose further development
could follow the unusual twist whereby the State of Alaska takes over
from the Federal Government. It follows, then, that the selection of a
consultant to the State may be a difficult process. For the consulting
firm which competes for such awesome responsibility, it is imperative
that the capability must be available to carry the work not only from
plan of study through FERC license award, but also to final design and
construction management. Acres American Inc., together with other
firms and consultants who have agreed to join its team, is prepared to
provide proven capability to carry the project to successful comple-

tion.

A senior member of Acres American participated in an international
conference last year in London. Giant projects were discussed and a
set of six common threads were identified. Succeeding paragraphs in
this section address the qualifications of the Acres team in light of
each such point.

Multi-disciplined Teams

The very complexity of the project demands a wide range of skills. The
Acres team encompasses a far wider range of disciplines than would
normally be assembled for smaller projects or for less extreme environ-
ments. More important than the presence of all necessary disciplines,
though, is the fact that the team is thoroughly knowledgeable of the
arctic and subarctic in general, and of Alaska in particular.

Top Management Group

The top teams must be smali. Their members should be capable of under-
standing and managing a wide variety of disciplines and functions and
they must be able to compromise. The top managers proposed by Acres
for this effort include in particular Mr. J. D. Lawrence, whose world-
wide experience in managing all aspects of hydroelectric projects will
permit him to face inevitable problems and conflicts with confidence;
Mr. J. 6. Warnock, whose success in securing the placement of $550
million in bonds for the Churchill Falls project ensures strong




(d)

{e)

(f)

lg)

capability to guide the financial planning effort; and Col. (Ret.) C.A.
Debelius, whose thorough knowledge of the project was gained first-hand
when the Corps of Engineers preautherization studies were conducted
under his auspices. Each of these top managers can call upon a wealth
of support from the broad-based experienced personnel available in the
Acres organization. Very large hydroelectric projects, extreme arctic
and subarctic conditions, vremote site logistics, and a host of other
capabilities are available in-house for tapping.

Preplanning

The amount and range of preplanning for giant projects have typically
been underestimated 1in the past. Every major expertise must be
involved from the start. Thus do we propose to include the noted
construction management firm of Frank Moolin & Associates even as the
plan of study is hashed out. Thus too, do we stress early attentinn to
planning for financing, as well as establishment of an external
engineering board as soon as the study itself shall commence.

Successful Crganization

We regard the organization for accomplishment of the work as a critical
item which impacts on both cost and quality of the ultimate product.
It is imperative, in our view, that a strong local presence and ade-
quate local facilities be included in the team. R&M provides experi-
ence in Alaska and an impressive distribution of laboratories, offices,
and equipment which are immediately available for the work. Should the
efforts of the Acres team in preparation of a Plan of Study be suf-
ficient to Tead to our selection, as the State's consuitant, Acres
American plans to establish an office in Alaska so that the bulk of the
project work will be performed there and an immediate presence will be
available £o Alaska Power Authority for coordination.

Financial Reguirements

There is 1ittle doubt that if the State elects to pursue the Susitna
work on its own, the resources and ingenuity of financing institutions
will be taxed to the Timit. It follows that strong capabilities in
pursuing such matters must be a part of the team. We have already
noted above the prowess of Mr. J. G. Warnock. We note as well that the
firm of Frank Orth & Associates, Economic and Business Consultants, has
agreed to serve as a subcontractor to TES. The Frank Orth firm has had
extensive experience in financial planning in support of Alaskan enter-
prises.

Uncertainties and Risks

The shear size and scope of the Susitna project makes attention to risk
reduction a necessity. Our own team includes two tiers of objective
review, including an in-house review panel comprised of senjor, highly-
skilled and experience company officers and an external engineering

—

=




{h)

board te be nominated to and agreed by Alaska Power Authority. Risk
analysis is not strange to Acres, for our own efforts in risk analysis
for the Arctic Gas Pipeline studies were highly commended by that
organization. Most important, though, is the fact that the Acres Group
was a major factor in bringing the Churchill Falls preject on line
ahead of schedule and under budget.

Summary

In short, we are convinced that the proposed team of Acres American
Inc. and its affiliates as assembiad for this project provides
strength, Tocal knowledge and presence, an enviable record of success-
ful past performance and a depth of capability which can provide an
unusual measure of confidence to the Alaska Power Authority and to the
State of Alaska.
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Al - THE COMPANY

Acres American Incorporated is a consulting engineering and planning
organization Ticensed aad incorporated to perform professional engineering
services under the laws of the States of New York, North Carolina, South
Carolina, West Virginia, Maryland and Pennsylvania. Staff comprises
professionals in the major disciplines of civil, electrical, mechanical,
geotechnical, environmental, hydraulic and hydrological engineering
together with technicians, draftsmen, and supporting staff totalling
approximately 280. The engineering and related services are provided to
utilities, government and state agencies, and industrial clients.

Acres American Incorporated, with additional offices in Columbia, Mary-
land, Washington, D.C., Raleigh, HNorth Carolina, and a wholly owned
subsidiary company fin Pittsburgh, Pennsylvania, is a member of the Acres
group which was founded n 1924 to provide engineering expertise for the
development of hydroelectric resources. The resources, experience, an'
facilities of the entire Acres group are available, as required, to pro-
vide services necessary for the successful execution of projects on a
worldwide basis.

Comprehensive company services are available, extending from preliminary
hydrological, geological and feasibility investigations and economic
analyses through planning, design, Ticensing, preparation of contract
documents, drawings and specifications, evaluation of bids, contract
negotiation, shop inspection, field engineering, construction supervision,
preject management, financial control, cemmissioning and initial opera-
tioen. With a strength of over 1,500 engineers, specialists, and support-
ing staff, Acres has built up a wide range of skills to serve the power
supply 1industry in North America, and is also structured to provide
technical and planning services to other sectors of industry, including
heavy civil engineering, transportation, mining, metals, fuels and other
process industries.

The Company administration is based on a departmental structure, the major
disciplines being electrical, mechanical, hydraulic, civil and geotech-
nical. Project teams, directed by an executive project manager, are
staffed by engineers assigned from the appropriate departments. Special-
ist staff is also available from other departments of the Company to
provide comprehensive service to our clients, ranging from economic
analyses through quality control and commissioning services.

Specific expertise and experience are available in the following fieids:

Chemical Telecnmmunications

Civil Thermal

Electrical Transportation
Environmental Architectural
Geotechnical Engineering Geology
Hydrauiic Geographical

Hydrological Meteorological
Instrumentation Regional and Urban Planning
Mechanical Resource Conservation and
Metallurgical Development

Mining Economics

Structural Svstem Analysis




The economists include speacialists in the field of:

Agriculture Forestry
Agribusiness Industry
Communications Mineral Resources
Economy Forecasting Recreation

Energy Resources Transpartation
Fisheries Hater Resources

COMPANY FACILITIES

Acres American Incorporated is one of a few consulting engineering
companies in the United States that operates its own research and develop-
ment laboratories in addition to providing comventional design services.

Acres' facilities include laboratories for hydraulic, fluid dynamics and
thermal modelling, soil and rack mechanics and biochemical analyses.
Lahoratories Tocated in MNiagara Falls, Ontario and Buffaio, New York have
faciiities for hydraulic and chemical/physical testing. These labora-
tories are also available for a wide range of structural and geotechnical
testing, including consolidation tests and triaxial stress-strain tests on
s0il, and direct shear and biaxial comp =2ssion tests on soil, native rock,
or concrete core samples.

Acras has extensive computer facilities comprising a GE 415 processor and
its attendant data storage and input/output peripherals, two Data General
minicomputers, and in-house remote terminal communication. The Tatter
allows access via compatible systems to programs or data stored virtually
anywhere in the continental United States on a time-sharing basis. Acres’
in-house program library includes nearly two hundred titles, many of which
are devoted to problems in energy system development and design of hydro-
electric and thermal power projects.

COMPANY EXPERIENCE

In the field of power generation and related facilities, Acres has been
responsible for over 20,000 M{ of dinstalled hydroelectric capacity, 65
earth- and rock-fill dams and 30 concrete dams. The largest single pro-
ject engineered by Acres was the 5225 MW Churchill Falls Development in
Labrador, Canada which was completed in 1976. Acres American has also
carried out a number of power systems planning studies such as the Power
Alternatives Study for the Dickey-Lincoln School Lakes Project for the New
England Division, Corps of Engineers.

The Acres group has for many years been responsible for the feasibility
assessment , design and construction supervision of a considerable number
of tumnels, shafts, and caverns in hard rock. This type of work has
totalled some 70 miles of tunnels, 30,000 feet of shafts, and some of the
largest underground cavities in the world, including the 1,000-foot tong
by 150-foot high by 80-foot wide caverns 900 feet underground for power
plant installation at Churchill Falls.
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The Company has also been responsible for the design and supervision of
construction of mine shafts, tunnels, and associated railway tunnels for
pipeline and pumping stations, airport fuel systems, and right-of-way
studies.

Acres is currently managing for the Corps of Engineers the l4-acre Chesa-
peake Bay model in Maryland. Models constructed and tested in the Buffalo
hydraulics Taboratory include a large (200-foot by 100-foot) hydraulic
model for the Corps of Engineers to simulate ice conditions in the Little
Rapids cut section of the St. Marys River; a wind tunnel model! of 2
nuciear power plant to study the dispersion of radicactive emissions {with
Calspan Corporation); aerodynamic models of electrostatic precipitators
and ductwork for fossil-fired utility plants, hydraulic models of an
overflow spillway structure and tunnel for energy dissipation for Bmerican
Electric Power; and cocling water intakes for a nuclear power plant in New
Jersey for GPU Service Corporation. Recent geotechnical testing has
included triaxial and shear box strength tests for weak clay materials
from an American Electric Power fly-ash retention dam in West Virginia.

Most projects undertaken in the United States have included environmental
studies, impact statements, public hearings, etc., and the Environmental
and Special Services group has wide experience in these areas, as well as
in dealings with all Tlevels of government and varicus government
agencies.

Among the c¢lients for whom Acres American Incorporated is currently
providing, or has recently completed, services are:

- American Electric Power Service Corporation

- American Standard Corporation

- Appalachian Power Company

- Atomic Energy Commission (as subconsultants to United Engineers and
Constructors)

- Bahcock and Wilcox Company

- Bethlehem Steel Corporation

~ Boston Edison Company

~ California Energy Commission

- Carborundum Company

- Central Electric Power Cooperative

- Central Hudson Gas & Electric Corporation

- Cieveland Electric and Illuminating Company

- Consumers Power Company

- Department of Energy

- Dirigo Electric Cooperative

- DuPont Corporation

- Electric Power Research Institute

- Environmental Protection Agency

- Federal Energy Administration

- General Public Utilities

- Georgia Power Company

- Great Lake Carbon Corporation (subcontractors to UTRC)

- Massachusetts Municipal Wholesale Electric Company
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Mational Rural Utilities Cooperative Finance Corporation

National Science Foundation

Nebraska Municipal Power Pgol

New York State Department of Environmental Conservation

MNew York State Electric and Gas Corporation

Hew York State Energy Office

MNiagara Frontier Transportation Authority

Niagara Mohawk Power Corporation

NUS Corporation

Ohio Edison Company

Potomac Electric Power Company

Precipitair Pollution Control, Inc.

Repubiic Steel Corperation

Rochester Gas and Electric Corporation

Studebaker Worthington, Inc.

Tennessee Valliey Authority

Turhedyne Corporation

United Technologies Research Corporation

Union Carbide Corporatin

U.5. Corps of Engineers, Buffalo, MNew York, Pittsburgh, Savannah and
Detroit Districts, New England Division and the Waterways Experiment
Station

Vermont Electric Cooperative

Virginia Electric Power Company

Western Precipitation Division, Joy Manufacturing Company

Wheelabrator-Frye Company

short selection of descriptions of large hydroelectric projects

engineerad in northern regions is provided in Section A3,
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AZ - ENGINEERING AND MANAGEMENT SERVICES FOR
HYDROELECTRIC AND PUMPED STORAGE PROJECTS

GENERAL APPROACH

It is Acres philoscphy that the client's “right to know” and "rignt to
decide" is paramount, and many of the procedures that are followed have
been set up specifically to ensure that the client is kept fully informed
not only of the progress of the work, but alsc of key decisions and the
impact of these decisions on the cost, schedule and ultimate success of
the project.

The successful construction of a venture as large as a hydroelectric or
pumped storage development, with its complex technology, large number of
different tasks and long construction schedule, calls for a special com-
bination of management techniques and engineering skilis. Scores of
experienced people must be brought together to form a cohesive team
capable of assuming the various responsibilities and discharging them
successfully. '

The primary cbjectives of this team must be:

{a) The development of a reliable initial estimate of cost for the
facitity, based on sound conceptual engineering from good expioratory
field data.

(b) Environmental assessment and preparation of impact statement and
related Ticensing documents.

(c) The identification of manageable constructicn and equipment package
and the preparation of design documents, contract drawings and
technical specifications to allow successive bids to be called to a
strict timetable.

(d) The finalization of engineering work after contract award, the prep-
aration of construction drawings, and the control of design changes.

(e) The supervision of the quality and schedule of construction both in
the ¥ield and in fabrication shops.

To achieve these objectives, Acres follows a carefully established series
of procedures which can be adapted to suit the degree of involvement in
the management of the project required by the Owner. 1In the past, Acres
involvement has ranged from solely the engineering design and preparaticn
of specifications to complete responsibility for the project management,
including financial dishursements and contract awards. Prior to the
initiation of the engineering program, it is essential for the responsi-
bilities and relationship of the owner and consultant to be carefully
defined. The Plan of Study will provide the basis for the engineering of
the complete Susitna Project.




INTRODUCTION

This document has been assembled to set out the qualifications of Acves
American Incorporated to provide engineering and management services for
the design and construction of hydroelectric and pumped storage projects.
The document not only describes the experience of the Company on past
projects of a similar or related nature, but also describes the apgproach
taken by the Company to the complex task of ensuring that a project is
built on time, on budget, and to meet the client's functional regquire-
ments.

As a consulting engineering organization, a large part of this capability
rests in the experience and know-how of our senior engineering and manage-
ment personnel; all of the senior Acres people have held positions of
responsibility from the inception through to the final commissioning of
large hydroelectric and other power-related projects. The section
entitiad "Representative Personnel” includes summaries of the experience
of a selection of those personnel who could be made available for a hydrn-
electric or pumped storage project.

A typical outline organization structure adopted by Acres for a large
project such as a hydroelectric development is set out in Chart "A". The
function and responsibilities of the various positions indicated in the
chart are discussed in the following sections and may be considered under
the following headings:

t

Engineering Management
Construction Management

Cost Control and Monitoring
Quality Control and Monitoring
Schedule Control and Monitoring

t

i

At the start of the project, scopes of work for all functions in the
organization chart are prepared in as much detail as possible. From
these, engineering and administrative budgets are drawn up for inclusion
in the total cost estimate for the project. These budgets are monitored
by means of weekly reports produced by Acres in-house cost and production
control system, allowing potential overruns to be identified early and
appropriate collective action taken without delay.
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ENGINEERING MANAGEMENT

Many important decisions are made early in the design phase of the project and
often cannot be changed later except at considerable additional cost. Acres
system of design reports, or “Design Transmittals” as they are called, is aimed
at ensuring that the design concepts and their implications are fully explored.

The sequence of steps in the design of a major component in the development
would be typically as follows:

(a) The initial feasibility study will have established the necessity for, and a
rough cost estimate of, the component.

(b) The specific scope of work for the design and specification of the
compornient is established, an engineering budget is assigned, and overall
design criteria are assembled. During this phase thie applicable regulatory
design and safety codes and practices are identified and continuing
monitoring procedures fully coordinated.

{c) A design transmittal is prepared describing the alternatives considered,
the constraints and opportunities involved, and recommending a course
of design action within the context of the estimated capitai and
operating costs. This transmittal, which is a key document in the design
phase, is circulated for comment within the Acres organization and sent
to the client. Equipment suppliers are alsc frequently brought in for
discussion at this stage. Once approved, changes can be made only by a
reissu. of the document. Design transmittals are prepared for a wide
range of components and, for major projects, may amount to as many as
150 transmittals for topics ranging, for example, from “Trash Handling
Facilities in the Forebay” to ‘“Powerhiouse General Arrangement” and
“Switchyard Insulation Levels”.

(d) Next (at about 25 to 35 percent design completion) where appropriate,
the contract packaging is established and “Scope Statements” are
prepared, describing in detail the contents and scope of each contract
refated to the design transmittal.

At this point, the cost estimate for the component is keyed into the
overall estimate for the project.

(e) Contract drawings (as many as five hundred for a large project) and
technical specifications for the compenents are then prepared, and a
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s assembled for final review prior to issue for competitive
ase would usually be undertaken concurrently with

sessments and preparation and submission of requisite
Bl e ecations.

Gnce a contract reaches bidding stage, it becomes the responsibility of
the construction group. However, the contractor may require additional
detail drawings. For a major project, for instance, as many as two
hundred detailed civil drawings and approximately an equal number of
schematics, interconnections and wiring diagrams may be required in
addition to the original contract drawings. A key part of this work is to
ensure either that no significant changes are made to the design as set
out in the contract drawings. or that any changes are fully explored and
reviewed with the contractor to assess impact on schedule and cost.

Acres uses a system of ‘“‘Design Change Memoranda” to keep track of
this aspect of the work.

In summary, engineering cost and quality control is effected by

|

the preparation of control estimates at key stages in the
development of the design

- conducting critical technical review throughout the design phase,

and by the maintenance at site of a resident engineer reporting

to the manager of engineering to ensure that proper tests and
conirols are carried out

assigning a project monitoring group to compare the estimated
and actual desigh man-hours expended on each phase of the
work. The details of Acres control system are fully described in
our “Progress and Cost Reporting System User’s Manual”"
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ENGINEERING PANEL AND CONSULTING BOARD

It is Acres usual practice, for projects with a significant design input, to set up
an in-house “‘Engineering Panel” comprised of senior engineers within the
Company, experienced in the various areas of expertise involved in the project.
The function of this panel, which is responsibie only to the project manager, is
to critically review the engineering designs and recommendations developed in
the course of the project. Presentations are made to the panel by the project
design team at appropriate times throughout the peried of design development,
and approval of the panel is obtained before implementation of the design.

On projects such as a major hydroelectric development, which often invoive
innovative thinking, it has also been Acres practice to convene a consulting
board which is essentially responsible to the owner. The consulting board
comprises engineers from outside the Company, eminent in their various
disciplines. The consulting board would normally meet once every 3 months to
review, with owner’s senior staff and project team staff, such matters as major
design transmittals scheduling and fin