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<

Zt  The Honorable Silvio O. Conte”and C3
cxa the Eonorable Michael J. Harrington// e
House of Representatives
Rir &V .
— Pursuant to your joint request of July 15, 1974, and
subseguent discussions with your offices, we have reviewed the
} economic benefits and costs of the rroposed Corps of Engineers®
' Dickey-Lincoln School Lakes project, Haine;} As agreed with
rd

vour offices, we did not review the environmental aspects of

the project because, at the time we initiated our review, the

Corps was planning to make an environrgental study. The Corps

plans to have a draft environmental statement available in

July 1976 and to file a final environmental impact statement
s with the Council on Envircnmental Quality in April 1377.

During our review we noted several pendinag or unsettled
matters which could alter the planned preject desion and opera-
ticns. The 1974 cost and benefit estimates have not been
revised to show the impact of such changing conditions or
reguirements which heve occurred or which have been under
consideration since 1967 when project planning anda funding
stopped. The impacts cannot be reliably estimated until the
Corps completes project design and planning studies, such as
those on power marketing and trensmission, vower outnut, znd
environmental effects, and reaches an agreement with Canada
concerning the design and operation of the project.

Currently, power output and environmental studies have
been initiated. The power marketing and transmission studies
and discussions with Canada have not yet startead.

Corps personnel had not been involved with Dickey-
Lincoln planning for 7 years, and key estimators have either
retired or left the Corps. This made it difficult in some ,
cases to determine estimators® assumptions and reasoning and
data sources where supporting Gocumentation could not be :
located.

Wie discussed the matters presented in this report with
officials of the Corps of Endineers, Department of the Army;
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the Departrent of the Interior; and the Federal Power Commis-
sion, but, as requested by your offices, we did not obtain
written conments from those zagencies.

As you reguested, a copy of this report is beina sent to
L} Representative Robert N. Giaimo,

ke believe the report would be of interest to committees
and tc other Members of Congress. We plan to contact you in
the near future regarding this distribution of the report.

/% ket

ACTING Comptroller
of the United States
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3 COMPTROLLER GENERAL'S ECONOMIC BEHEFITS AND COSTS

- REPORT TO THE HONORABLE OF THE DICKEY-L:NCOLN HYDRO-
_ SILVIO O. CONTE AND ELECTRIC PROJECT IN MAINE

£ MICHAEL J. HARRINGTON Corps of Engineers (Civil

¢ HOUSE OF REPRESENTATIVES ) Functions.)

- Department of the Army

DIGEST

T I

This report examines economic tenefits and

purpose project cn the St, John River near the
United States-~Canadian border in Maine.

Called the Dickey-Lincoln School Lakes project,
it was authorized by the Ccnaress in 1965,
Project benefits are hydroelectric vower, rec-
reation, area redevelopment, and flood control.
{See p. 1l.)

Power wculd te the principal benefit to be
realized--95.56 percent of total benefits. The
project is intended to provide power to utili-
ties prizmarily in Boston at times when the
demands for power from them is the greatest,
The remaining electric power output would
serve other demands for power in Maine. (See
pp. 1 andg 4.} .

NN B IRt et T YIRS A g e

S

About 5$2.2 million was spent from fiscal year
1966 through fiscal year 1968 for preconstrsuc~
tion planning and design. Funding and planning
ceased in Novenrcer 1967. Wwith the aporopria-
tion of $800,000 for fiscal year 1975, the
Corps resumed project planning and design and
began to update the project for changed condi-
tions and requirements, (See p. 5.)

S48 05 g e SRR L R oy e

Updating will include reviewing the project's
design and cost estimates, economic and finan-
cial feasibility, and an environmental study.
The Corps reguested $1,060,000 for fiscal year
1976 and $335,000 for the transitional aguarter

SO A s e L R T L T e A

2 to continue preconstruction planning. (See p.
% 5.)

~ TYeae Sheet. Upon removal, the report

- cover dale shouid be noted hereon. : RED-75-387
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The project includes construction of two earth-
filled dams with hydroelectric powerplant
installations and transmission lines from the
project in Aroostook County to-the Boston,
Massachusetts area--about 417 :iles. (See p.
1.) Project waters will exy.ud into Quebec
Province, Canada, and will z2fi:ct operations

of hydroelectric projects farther downstream

in New Brunswick Province, Canada. (See p.
12.)

Construction cost of the project increased from
a 1967 estimate of $297 million to $521.8 mil-
lion in 1974 (5388 million for dams and reser-—
voirs and $133.8 million for the transmission
system). (See p. 5.)

In the Corps' latest analvsis (July 1974},
annual benefits and costs were estimated to be
$50.6 million and $19.2 million, respectively--
a benefit-cost ratio of 2.63 to 1. Several
matters which could alter the planned project
design and operations have not been resolved,
(See pb. 4.)

The 1974 benefit and cost estimates have not
been revised to show the impact of changing
conditions or requirements which have occurred
or which have been under consideration since
1967 when project planning and funding stopped.
{See p. 7.}

For example, it is now expected that the pro-
ject will connect with the powerlines of the
New England Power Pool. (See p. 8.)

Also, power studies are underway to consider
the feasibility of adding a pumped storage fea-
ture to the project and to determine the pro-
ject's operaticnal characteristics and power
output. {See p. 10.}

The effects of these cannot be reliably esti-
mated until the Corps completes project design
and planning studies. In adaition, an assess-
ment of the environmental effects must be done
and an agreement must be reached with Canada
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concerning the project's design and operation.
- {See po 7-)

ITAVREATN

These unresolved matters are under study as
part of the Corps' normal preconstruction
planning and design procedures.

AP

The Corps stated that it keeps the Congress
informed during each annual budget submission
of the progress of the project. If changes
oceur which would affect the project, the Corps
would write to the House and Senate Committees
on Public Works and Appropriations explaining
the changes and their effects.

(See p. 13.)

VAR S o g RT

The Corps provided GAO with a schedule of
expected completion dates of studies on
the unresolved matters. (See p. 14.)
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CHAPTER 1

INTRODUCTION

At the joint request of Congressm¢. {ilvio O. Conte and
Michael J. Harrington (see app. 1), we. tzviewed the Corps of
Engineers' benefit-cost analysis for the' proposed Dickey-
Lincoln School Lakes project in Maine. Qur review covered
the method of computing project benefit. and costs and the
adequacy of supporting data.

BACKGROUND

The project was authorized by the Flood Control Act of

1965 (Public Law 89-298, Oct. 27, 1965). The project will
be located on the St. John River in Aroostook County, Maine,
near the United States-Canadian border. The planned project
benefits are hydroelectric power, recreation, area redevel-
opment, and flood contrel. The project plan involves the
construction of two earth-filled dams with hydroelectric-
powerplant installations and transmission lines from the
project to the Boston, Massachusetts, area--about 410 miles. .-
(See illustration, p. 2.) '

‘LP\B\—E
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Dickey dam, the larger dam, will be 28 miles above Fort .
Kent, Maine, and immediately above the St. John River's con- )
flvence with the Allagash River; it will be about 2 miles ’
across with a maximum height of 335 feet cbove the stream- o
bed, It will create a reservoir of 135 square miles, or -
86,000 acres at maximum pool elevaticon, extending some 45
miles upstream. Waters from the reservoir would extend
into Quebec Province, (anada, at two locations.

Lincoln School dam will be 11 miles downstream from
Dickey dam and will regulate the water released frowm Dickey
dam to provide a pattern of flows acceptable for Canzdian
hydroelectric projects located downstream. 1Iis reservoir
will encompass 2,150 acres at maximum pool elevation. The

dam will be a little more than one-quarter of a mile across

and have a maximum height of 85 feet.

The project will have a hydroelectric generating capa-
bility of 830,000 kilowatts, 760,000 kilowatts at Dickey dam
and 70,000 kilowatts at Lincoln School édam. About 725,000
kilowatts are planned for peaking power--power generated to
meet daily peak electrical demands of relatively short dura-
tion--to be delivered to utilities primarily in the Boston
area. However, the Department of the Interior has not ana-
lyzed marketing- arrangements since 1968 and has not speci-

- fied the customers to whom they expect to sell the power.
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See chapter 2 for a detailed discussion. The remaining pro-

ject power output will serve longer duration demands in
Maine.

ROLES OF FEDERAL AGENCIES
IN DICKEY-LINCOLN PLANNING BES; Dﬂe"%ié‘

RTIYT Av
1Dy E I

il

Corps of Engineers

The Corps is responsible for designing, evaluating, and
constructing the project, except for reguired power trans-
mission facilities. The Corps is the focal point for pro-
ject cost estimates and economic and financial analyses.

Department of the Interior

The Interior is responsible for marketing electric
power from the project, including identifying recipients of
the power; determining power revenues necessary to recover
Federal investment; and designing and acqguiring transmission
facilities required to market the power. Cost estimates for
the transmission system are developed by the Interior for
the Corps.

Federal Power Commission

The Federal Power Commission (FPC) estimates the wvalue
of project power used in benefit computations and advises
the Corps on the c¢emand for power output.

PROJECT BENEFITS ANLD COSTS

In the Flood Control Act of 1936 {33 U.S5.C. 70la), the
Congress delcared that Federal project benefits should
exceed costs. This act led to the development of analytical
procedures for evaluating the benefits and costs of proposed
water resources projects. Federal water resource construc-
tion agencies develop and report benefit-cost analyses to
the Congress to show the economic feasibility of- proposed
projects. Such analyses are an important part of the con-
gressional and agency decisionmaking process. The Congress
seldor authorizes water resource projects unless the
benefit-cost ratios exceed unity {estimated project benefits
exceed the estimated project costs).

From the time Dickey-Lincoln was authorized in 1965,

the benefit-cost ratio has increased from 1.8 to 1 to the.
present ratio of 2.6 to 1. The following table shows annual
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benefits and costs of the_project, as shown in the 1967

. General Design Memoranduml (GDM) and as estimated at July
1974,

Estimates of Annual Benefits Al Costs

E]

GDM ) . ' Lurrent
estimate Percent estimate Percent
Project benefits ) 1867 of total July 1974 of total
(note a} [note b)
{000 omitted) {000 omitted)
Power:
Marketed in
Haine $ 3,440 16.3 $10,987 21.7
Marketed in
Boston 16,063 76.3 33,932 67.0
Total 19,503 82.6 £4,919 88.7
Downstrean {ncte c) 1,050 5.0 3,500 6.9
Total 20,553 97.6 48,419 95.6
Recreation (note @) - - 1,259 2.5
Flood control 40 o2 0 1
Area redevelopment
(note e} 467 2.2 891 1.8
Total annual
benefits $21,060 100.0 $5G,630 100.0
Total annual
costs $10,651 $19,243
Benefit-cost ratic 1.88 to 1 2.63 to 1

a/Estinate analyzed by GAD.

b/Estimates shown in the fiscal year 1976 budget justification.
~ These estimates are based on the July 1974 estimate.

¢/Value of increases in power production at downstream Canadian.

hydroelectric projects due to regulated flows frem Lincoln
School dam.

d/Recreation benefits were added as a project purpose in 1969.

'g/Represents the value of project employment expected from con-
struction and operation of the project.

1/Includes the basic project plan of development, extent of
major features of development, estimated benefits and costs,
operating requirements, real estate requirements, and the
extent of local cooperation. The Corps plans to update the
GDM with a2 supplexent in 1976.
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) The initial construction cost estimate supporting pro-
ject authorization in 1965 was $303 million ($227 million
for dams and reservoirs and $76 million for the transmission
system}. The 1967 estimate had decreased to $297 million
{($218 million for dams and reservoirs and $79 million for
the transmission system). The Corps, as of July 1974, esti-
mated the construction cost at $521.8 million {$388 million
for dams and reservoirs and $133.8 million for the transmis-
sion system). Our review of the Dickey-Lincoln project
centered arouna the 1967 estimate and the Corps' July 1974
estimate.

PROJECT STATUS

About $2.2 million was spent from fiscal vear 1966
through fiscal year 1968 for preconstruction planning and
design. Funding and planning ceased in November 1967. #¥ith
the appropriation of $800,000 for fiscel year 1975, the
Corps resumed project planning and design and began to up-
date the project for changed conditions and reguirements,
Updating will include reviewing the project's design and
cost estimates, economic and financial feasibility, and
an environmental study.

The Corps recuested $1,860,000 for fiscal year 1976 and
$335,000 for the 1976 transition guarter to continue precon-
struction planning. Construction and land acquisition funds
have not been requested. The Corps anticipates requesting
such funds in its fiscal year 1979 budget reguest.

SCOPE OF REVIEW

We made our review primarily at the Corps' XNew Englang
Division, Waltham, Massachusetts; the Bureau of Reclama-
tion's Engineering and Research Center, Depariment of the
Interior, Denver, Colorado, which was responsible for the
transmission design end cost estimate; and the Federal
Power Comrission, New York City, and held discussions with
officials of these agencies at their headaguarters cffices
in Wasnington, D.C. In addition, we interviewed officials
of the following private and public utility organizations--
the New England Power Pool (NEPOOL), the Massachusetts
dunicipal wWholesale Electric Company (MMUEC), and the North-
east Public Power Association (NEPPA)-—-in Massachusetts.

At the Corps, we reviewed records and data supporting
its 1967 benefit and cost estimates and analyses and its
annual procedure for updating project costs and benefits.,
We did not review the flood control or area redevelopment
benefits since they constituted only 2 percent of the
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project's total benefits. Further, although Corps policy
permits area redevelopment benefits to be included in pro-
ject plans for informatien, it precludes their use in deter-
mining a project's economic justification.

As agreed with Congressman Harrington's office and
Congressman Conte, we did not review the environmental
aspects of the project because, at the time we initiated our
review, the Corps was plarning to make an environmental
study, as reguired by the National Envircnmental Policy Act
of 1963 (42 U.S.C. 4332).

buring our fieldwork, the Corps initiated action on
the environmental study. The Ccrps plans to have a draft
environmental statement available in July 1976 and to file
a final envirconmental impact statement (EIS) with the
Council on Environmental Quality in April 1977,
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CHAPTER 2

CHANGING CONDITIONS COULD HAVE AN INPACT ON
DICKEY-LINCOLN COST AND BEMEFIT ZSTIMATES

Our review was made principally to.dezermine the accu-
racy and completeness of the Corps' cost and benefit esti-
mates for Dickey-Lincoln. We noted several pending or
unsettled matters which could alter the planned project
design and operations.

The 1574 cost and benefit estimates have not been
revised to show the impact of. such changing conditions or
reguirements which have occurred or which have been under
consideration since 1967 when project planning and funding
stopped. The impacts cannoct be reliably estimated until
the Corps completes project design and planning studies--
such as those on power marketing and transmission, power
output, and environmental effects--and reaches an agreement
with Canada concerning the project's design and operation.

The following sections describe the major unresolved
conditions that could have an impact on the project's bene-
fits and costs. lie asked the Corps to estimate when these
matters would be resolved and their impact on the project.
Their comments have been considered in preparlna this report
and are included as appendix II.

Chapter 3 contains information on the economic and
financial feasibility determination for the project, and
chapter 4 contains information on the estimated construction
cost of the project.

MARKETING AND TRANSMISSION STUDIES ARE NEEDED

Under the Flocd Control Act of 1944, the Interior is
responsible for marketlng Federal power. The act states
that preference in the sale of this power is to be given to
public bodies and cooperatives. The Interior analyzes pre-
ference customer marketing arrangements and the transmission
system which will transmit the power to these customers.

The Interior studies of electric power marketing and
transmission, completed before 1967, formed the basis for
the project transmission cost estimates of $78.8 million,
which comprised about 26 percent of total project con-
struction costs. The Interior identified the Boston area
as the location likely to receive most of the project's
peaking power and assumed Federal construction of transmis-
sion lines from Dickey-~Lincoln to Boston--about 410 miles.

PO I UL E SN F07 L 05 CITY s WIS 0

PLTVIRRRE G P T

S
NI

tar Py L s e
A e T S AN AN Y]

LA A PRI NS

i Cabelt

Sao

BEST DOCUMENT AVAILABLE

aa T A eV AR T

RESPVC-LY S N

ChetfaTret 2 ndat 0 o,

w2

P
Mty i

R

bttt

R



The marketing arrangements have not been analyzed since
- about 1968 and the last transmission design analysis was
: done in 1966.

Transmission facilities

From 1966 when the transmission system was designed,
until recently, the cost estimate hed been based on the
assumption that the Federal Government would ceastruct the
transmission lines from Dickev-Lincoln to Boston, Corps,
Interior, and FPC officials now expect the transmission
lines to be integrated with the since-established power-
lines of NEPOOL, an organization of predominantly investor-
owned utilities. This could reduce federally constructed
powerlines but would probably mean paying HNEPOOL for uvuse of
its transmission network. however, project transmission
design, as well as the costs and benefits computations, con-
tinue to assume most ©of the peaking power will be trans- ,
mitted over Federal lines to the Bgoston area.

Officials of FPC--a participant in the electric utility
industry's regional reliability councils which encourage
interconnection and coordination of power systems tc assure
the adequacy and reliability of electric power supply--told
us that the existing project transmission design was no
longer relevant, because of more recent developments, such
as NEPOOL. They said that builéing a Federel line from
Dickey to Boston could not be justified. According to FPC,
the probable design would include building a line to con-
nect to the existing industry network, and strengthening
portions of existing industry lines. '

The Interior told us that its present goal was to have
industry construct and maintain any lines needed for the
project.

According to Corps, Interior, and industry representa-
tives, the Federel investrment and annual costs for transmis-
sion facilities may vary depending on the agreements reached
with NEPOOL; what new facilities woulé be redquired to inte-

- grate with its system; end whether new additions would be
federally or privately built and financed. The effect of
such changes on the project's costs and operation needs to
be studied.

Integration of the transmission system with industry
could effect some savings in initial Federal investment,
However, the annual transmission costs used in benefit-cost
and repayment analyses could become higher than the current
Corps estimates because industry normally seeks to recover
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its investment over a shorter period and at higher rates of
return than does the Federal Government.

The current Corps estimate includes one-half ($3.06
million} of the annual transmission costs in the benefit-
cost and repayment analyses, The Corps' justification is
that half the costs can be recovered through charges to
utilities for sharing the use of federally built trans-
mission lines when not fully utilized for Dickey-Lincoln or
by limiting the construction of Federal transmissions to
that reguired to connect with industry lines. However,
the Corps did not have any documentation to support the
basis of the 50~pereent reduction and said that thé esti-
mate was a judgment based on Corps experience.

In February 1975 Cerps and Interior officials met to

. discuss restudying the marketing of the project's power,

including determining preference customer demands and
whether power can be distributed over the industry trans-
mission system, 1Interior officials agreed to make the
studies soon if the Corps provided the funds. The offi-
cials told us that the Interior would not request such funds
until the Secretary of the Interior cfficially decided to
support the project. On April 15, 1975, the Interior fur-
nished the Corps with its funding estimate.

The Corps said that the marketing and transmission
studies must be completed in time for their results to be
included in the draft EIS scheculed for completion in July
1976. As of May 14, 1975, the Corps and the Interior had
not reached agreement on the scheduling of the studies.

Marketing of peaking power

In the March 1968 hearings held before the Subcommittee
on Public works, House Committee on Appropriations, the
Interior presented a list of public utilities in New
England that projected peaking power neceds they would like
met by Dickey-Lincoln. These reguirements would consume a
large part of the project's peaking power output. The
Interior, however, has not specified the custcmers to whom
it expects to sell the power. According to Corps and
Interior officials, this probably will not be done until the
project is under construction since this is Interior's nor-
mal practice in marketing power.

To determine the likelihood of marketing project peak-
ing power to preference customers in Massachusetts and other
States in New England, we obtained power demand projections
for 1985 from FPC and from a study prepared for MMWEC. The
projections show that Maine, New Hampshire, and Vermont
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preference customer requirements would total about 150,000
kilowatts of a total project peaking power capacity of about
725,000 kilowatts, excluding consideration of transmission
losses. Maine accounts for only about 7™M, 000 kilowatts.
Thus the balance could be available ::: preference customers
in Massachusetts, Connecticut, or Rhode island.

POWERPLANT DESIGN AND OPERATING
PLAY NEEDS STUDYING

Power studies determine the project's power-generating
capability and are the basis for power benefit computstions.
Therefore the project's power benefits and costs could be
affected by the outcome cof new power studies.

The power studies, which have been undertaken by the
Corps, will deternine the feasibilitv of adding a pumped
storage feature which would replenish the main reservoir by
pumping back water releases to obtain increased power capa-
bility at the project and to analyze the project's opera-

tional characteristics and powver output based on future New
England power demand data.

The Corps said that it was too early to define the mag-
nitude of project cost increases for adding & pumped storage
feature but that additional features would not be added to
the project without being incrementally Jjustified.

The results of the power studies will be summarized in
a Hydropower Design Memorandum scheduled for completion in
March 1976. This memorandum will provide basic information

on the number, type, and size of units comprising the pro-
ject's power installation.

After the approval of the power studies and the GDM
Supplement, powerplant design studies will be initiated.

The preliminary design for the powerplant will be completed
by May 1977.

The power studies are also important te the Canadians.
The New Brunswick Province has been vitally concerned with
the operation of the project since its inception, accordirg
to the Corps, because of the Province's three downstream
hydroelectric facilities. Officials of Canada's New
Brunswick Electric Power Commission also have an interest
in the project and would like the project operation viewed
from a basinwide perspective to meximize total power cutput.

The Corps stated that, until specific data is developed
througn various power studies within the ilew England
Division, no logical system evaluations of the prcject's

-
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impacts on cdownstream plants can be made. The Corps added
that once an initial basic plan is established as economi-
cally and environmentally sound, it can be used as a point
of reference for further studies with the New Brunswick
Electric Power Commission. The Corps said it was impossible
to meke firm determinations of the related impacts on bene-
fits and costs.

ASSESSMENTS OF SOCIAL, ECONOMIC,
AND ENVIRCNMENTAL INPACTS NEEDED

Legislation passed since 1967, including the National
Environmental Policy Act of 1969 (42 U.S.C. 4332) and sec-
tion 122 of the River, Harbor, and Flood Act of 1570 (Public
Law 91-611) reguire the Corps to prepare detailed studies
of social, economic, and environmental impacts of proposed
water resources projects.

The Corps has contracted with an envircnmental consult-

ing firm for preparing a scope of work plan for the vro-
ject's EIS. This is intended to identify all mejor environ-
mental, social, and economic impacts of the project end to
outline the work necessary to prepare the EIS., The scope

of work plan is scheduled for completion in July 1975. The
Corps said that the scope of work plan would be used as a
planning gquide for contracts to be awarded to evaluate
specific impact areas identified by the plan as significant,
A dreft BI3 is scheduled for completion in July 1976; a
final EIS is scheduled for filing with the Council on
Environmental Quality in April 1977.

Consideration of the environmental, social, and eco-
nomic impacts, both beneficial and adverse, is necessary to
to the Corps' planning ana decisionmaking process. These
impacts cannot be fully identified until the EIS work is
completed.

Also, in accordance with section 313 of the Federal
Water Pollution Control Act Amendments of 1472 {Public Law
92-500), the Corps must comply with Federal, State, inter-
state, and local regquirements respecting control and abate-
ment of pollution. This requirement could increase rroject-
costs. The water guality standards will require redesign
of the water intake structures that carry water from the
reservoir to the powerplant to permit drawing water from
multiple levels, rather than at one level as envisioned in
the 1967 project design. The Corps has not estimated the
cost impact of this change. The water cguality studies have
been initiated by the Corps.
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TREATY OR AGREEMENT WITH CANADA
MUST BE NEGOTIATLD

According to the Corps, a treaty or agreement with . . .
Canada on the project's design and operation must be nggo-
tiated before construction because the Dickey reservoir
would inundate lana in Quebec Province and would alter
riverflows and thereby affect the operations of downstream
hydroelectric dams in New Brunswicxk Province.

When funding ceased for the project in 1967, negotie-
tions with Canada on land damages and design and operation
of Dickey~Lincoln had reachea the draft treaty stage. The
Corps held preliminary discussions with Canadiean utility
officials in September 1974 and said they vlarned to request
the Department of State to reogen negotiations with Canada.

Corps officials said that, in the vreliminary discus-
sions, Canadian representatives expressed several ideas on
the Dickey-Lincoln project's desian and operaticn that &if-
fered from the 1967 plan. These i1deas ranged from changes
in the pattern of water relcases from the project to inclu-
sion of a new capability for pumpead storage.

Changes in the project's design and operation coulad

have an irpact on the project's costs and benefits.
not prectical at

be made to reach

It was
tnis time to identify changes which might

an agreement with Canada, the Corps said.

RECREATION BEWETITS NEED REFORMULATING

In accordance with Senate Document 97 (87th Cong., 2d
sess.), Supplement No. 1, recreation bencfits for water
resource projects are computed by estimating annual recreaz-
tion attendance during the life of the project and by
assigning a deollar value for each visit, The dollar value

of a recreation visit is based on implied willingness to
pay.

Recreation benefits were addec te the project in
February 1969. The recreation benefit is a preliminary
estimate of general recreatior, hunting, and fishing activi-
ties. The Corps indicated that the project will receive and
support an average annual use of zbout 833,300 recreation
days at a unit valve of $1.50 per recreation day, amounting
to $1,250,000 annual tenefits, Due to the location and
accessibility of the project, a major portion of visitors
were expected to come from Canada. The Corps told us there

was no Suopoftlnﬂ dcculmen+aticn available for the recreation
days and choice of the unit value used.
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CONCLUSIONS ' . s

The benefits have not been updated since the original
estimate.. The Corps told us that the amount of recreation
benefits would be reformulated and presented as a Recrea-
tion Resource Appendix to the GDM Suppiement,

N

The results of the studies for resolving the changing
conditions and reguirements concerning power marketing and
transmission, vowerplant design and operation, and environ-
mental matters could alter the planned project*s design,
operations, benefits, and costs. Ve believe the Corps
should resolve’ these matters during its review process for
the GDM Supplement so that the project changes and their
impact on the project's benefits and costs can be reason-
ably estimated and reported to the Congress for its evalua-
tion of future appropriation requests.

When major uncertainties exist that could affect the
project's benefits and costs, the Corps should describe,
beth in the GDM Suppplement and in its buaget documents sub-
mitted to the Congress, alternative plans which are being
considered and tneir potential impact on project costs and
benetits. For exanmple, if agreement on project design and
overation has not been reached with Canada, the Corps should
present the Canedian position along with 2 discussion of
plans to resolve the differences and the probable impact of
such plans on the project's benefits and costs,

CORPS COHMENTS

We discussed this report with Corps officials who told
us that the unresolved matters were being studied as part of
their normal preconstruction planning and design procedures.

The Corps told us also that the annual Ludget hearings
before the respective congressional Appropriations Subcom-
mittees would continue to be the wvehicle by which Congress
is informed of progress on the project. However, should
changes occur during the year which result in a2 major impact
on the project--for example, a major increase in project
.cost; a major change in scale of the project, its features,
or benefits-~a letter would be written to the House and
Senate Committees on Public Works and Appropriations ex-
plaining’ the significant change and its impact on the project.

Also, we were told that the updating procedures would
vary, depending on the status of preconstruction planning.
As a minimum, the cost estimate and benefits would be
updated annually utilizing price level indexes. The power
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values for use in determining pewer Lenefits would continue
to be undated annuallwy, predicated on the operational scheme

available at the tine of analysis.
and changes are incorporated

As planning progresses
into the project plan, the

effect of these chanoos con the project. cost estimate and

benefits, if applicable, will be shown.

The latest avail-~-

able data would be included in the economic data provided
to the Appropriations Subcommittees commensurate with
regquired submission dates for budgetary data.

The schedule below summarizes the Corps' expected dates
of completion for studies on the unresolved project matters.

Marketing and trans-

missicn studies

Power studies

Prelirinary power-
plant aesign

EI3
Treaty or agreexent
with Canada

GDs Supplenent,

including Recreation
Resource Appendix and
a reanalysis of unit

prices

Responsible

agency

Interior

Corps

Corps
Corps
State

Department

Corps

Expected comvletion

{Must be completed
for inclusion in
draft environmental
statement~-July
1976)

March 1975

May 1977

Draft: July 1976

Final: a&april 1977
(a)

July 1976

a/Must be completed before construction begins.

The above events will be summarized in the GDM Supple-
ment, except for the preliminary powerplant design.
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CHAPTER 3

PROJECT ECONOMIC AND FINANCIAL FEASIBILITY

Proposed Federal water resources Lru ects are tested
for economic feasibility through benefit—-icst analyses to -
determine whether total project benefits exceed total pro-
ject costs. Another economic test made by the Corps is the
comparability one which provides that the separable hydro-
electric costs should be less than the costs of the most
likely alternative mcans of providing eguivalent service in
the absence of the project, evaluated on a basis of taxes,
interest, and other financial factors comparable with the
determination of prcject costs. 1In addition, hydreelectric
power projects like Dickey-Lincoln are tested for firancial
feasipility through repayment analyses to determine whether
the project costs attributable to producing power can be
recovered through sale of the power.

ECONONMIC FEASIBILITY

In making its economic feasibilitv analysis for Dickey-
Lincoln, the Corps followed Senate Dccument $7 which con-
tains the governing criteria for formulating and evalusting
plans for water rescurces projocts. Although Senate Docu-
ment 97 has been superseded by the new principles and stan-
dards issued by the Water Resources Council on October 25,
1973, the Corps continues to apply Senate Document 97, es
permitted by Council procedures, to certzin projects already
authorized, including Dickey-Lincoln.

The Corps' estimated July 1974 benefit-cost retio fer
Dickey-Lincoln was 2.63 to 1, based on annual benefits of
$50.6 million and annual costs of $19.2 million.

As provided by Senate Document 97, power benefits
should represent the value of power to the users as measured
by the amount that they should be willing to pay for such
power. The usual practice is to measure the benefit in
terms of tre cost of providing the annual amount of power
available from the project by the most likely alternetive
means that would exist in the absence of the project. This
cost is obtained by using power values provided by FPC and
certain Corps estimates. (See p. 18 for the computations.)
The annual power benefits for Dickey-Lincoln are 544.91%
million.

The downstream power benefits of $3.5 million annually
are estimated values of increases in power production at
‘downstream Canadian dams due to the project's regulation
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of streamflow. They comprise 6.9 percent of the project'‘s
benefits A draft treaty prepared in 1966 provided that
United Scates and Canada would cach receive half of the
value of the total increase in downstream power.

Whether the United States receives any benefit frem the
increased Canadian power production will depend on the
treaty or agreement the two countries sign. We were unable
to review the downstream benefit estimate because supporting
documentation for the values was nct available.

The econonic costs of a project with pewer usually are
expressed as an eguivalent annual charge, ccnsisting of
interest on the investment, amortization of the project
investment in 100 years, and operation and raintenance,
including major replacements and repairs. Appendix III pro-
vides & detailed discussion of how the &nnual benefits andé
costs were derived. '

Selection of most likely alternative means

The Corps has relied on FPC to determine the most
likely alternative power sources and to estimate the costs
of constructing and operating the alternatives,

Based on Interior's 1967 determinaticn to market most
of the project's power in the Boston area and sorme in Maire,
the TPC assumed ‘that the alternative generating capacities
would be operated by investor-owned utilities. FPC valued
project power based on such utilities’ costs to provide
similar power using oil-fired generators.

The FPC in 1974 established the alternatives to Dickey-
Lincoln as cil-fired, steam-generating plants to supply
intermrediate~duration demands in Maire and gas turbine gen-
erators to supply short-duration peexing demands in the
Boston area. Most gas turbines are run by the expanding
gases created in the burning of fuel oil. Fuel oil costs
accounted for zbout 52 percent of the cost of the most
likely alternative used in computing the power benefits in
July 1974 for Dickey-Lincoln.

Because the benefit-cost comparison for Dickey-Lincoln
was pased cn a project life of 100 years, the power benefit
estimate is based on the .expectation that industry would
continue to use, for the same pericd, gas turbine and oil-
fired steamplents as the most likely sources for future
peaking and intermediate power demands.

FPC officials explained that power values are. based on
a straight-line projection of current costs and practices,

v
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. because it is not their function, in developing power val-
ues, to speculate on future developments. They &id note,

however, that they would expect fuel oil to become more
expensive in the future.

Gas turbines alternatives--Boston area

. NEPCOL and MMWEC officials corroborated FPC's selection
of gas turbine generators as the most likely alternative
source of peaking power for the Boston area in the absence

of Dickey—lLincoln. The rationale for this selection is des-
cribed below.

AT R YR I AT SR W T A R

T

: From 1968 tnrough 1972 FPC considered a pumped storage
' hydroelectric project as the likely alternative to supply
peaking power. In 1973 this selection was changed to gas
turbines because of lower construction costs and difficul-
ties in obtaining licenses for pumped storage projects

due to concerns for adverse environmental impacts. NEPOOL
representatives noted the following reasons for currently
favoring gas turbines over pumped storage.

Pyt g, f

--Unexpectedly high construction cost experiences
y on two recent punped storage developments.

~-Difficulties in raising capital.

--Failure to install sufficient amounts of nuclear-
generating plants that could provide low-cost

pumping energy to fill the reservoir for such
projects.

PRSI

3 Other common sources of peaking power, besides pumped

3 storage and gas turbines, are diesel units and conventional

ﬁ hydroelectric installations. There are, however, according

H to FPC, no remaining undeveloped hydroelectric sites of

3 major size in New England aside from Dickey-Lincoln. Diesel

5 units generally are not used on large power systems to
supply powerlocads because availeble sizes are too small.

] Additionally, industry plans for future instzllations do not

? show a great amount of diesel or hydroelectric capacity.

E N

E Thus the selection by FPC of the only remeining viable

& alternative-~gas turbine generators--has a reasonable basis.

4 ’ Oil-fired steamplant alternative--Maine

E R -

? - ""FPC's selection of an oil-fired steamplant designed to

Fs meet intermediate-duration demands in Maine is supported by

g industry plans and practices. .
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: Traditionally, intermediate-duration demands have been
supplied using older, less-efficient oil~fired steamplants.
Recently, however, industiry has begun installing oil-fired
steamplants specifically designed to serve intermediate-
duration loads. A& NEPOOL-member utili. GZLas installed sev-
eral such intermediate plants since 12}:, and a Maine util-
ity is planning one for installation in'an area whlch may

receive Dickey-Lincoln power.

A 1971 NEPOOL study of the economics of Dickey-Lincoln
assumed an intermediate oll-fired steamplant to be a logical

alternative to Dickey-Lincoln intermediate-duration hydro-
Also, an Interior official suggested such

electric power.
a plant as an alternative for intermediate-duraticn hydro-
electric power.

sts to preovide
ornative means

The value of power from the most likely alternatives to
the project was estimated in "capacity values® ard "energy
values." p
private utilities of maxing available 1 kilowatt of generat-
ing capacity. The energy value represents costs cer
kilowatt-hour, including fuel costs, which vary with energy
output. :

The total value of power benefits generated at Dickey
and Lincoln Schoel Lakes dams was computed by combining
FPC's estimated prower values, Corps estimates for the pro-
ject's generating capacity and average annual energy pro-
and with estimates of losses incurred in transmit-

duction,
ting the power to customers.

shown in the following table.

Project capacity

[ 22 <rassaisgion
fower valse & T&Ss fecter X And enerdy dutput = Totel
Gas turdine
Jenerezors—-
gostcn 2re2:
Laractty 518,53 ka/yr. X .905 x 725,000 k2 »$12,138,000
iner3y J.Cesahn H .329 X 792 millien kiwh = 21,754,308
33,832,020
vil-fires szeas-
riant--Xaines
Zapaciey  a5T.0".al/fyr. A .35 X 135,000 «a « 5,686,000
gner3y S0/ uat 4 .35 X 372 atllien xwh = - 5,331,230
10,337,063
fotal: .
Cagacity - - 310,500 x+ 17,824,000
Eneryy - - 1,154 =tllicn e 27,095,330
<otal $44,31%,300

18

Capacity value represents the annual fixed costs to

The July 1274 computations are
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FPC developed the fixed and variable costs for power
values from historical data reported to them by utilities
and from industry projections of costs for construction of
planned facilities. In the case of the gas turbine genera-
tors and oil-fired steamplants, investor-owned utilities
have built many plants of these types.

Our review of selected cost data used by FPC to deter-
mine the power values showed that this data was supported by

. operating and financial data reported to FPC by utilities

and by representative costs we obtained through discussions
with utility representatives. Appendix III discusses the
major cost items used to establish the power values,.

Federal interest rate of 3-1/4 percent

Construction costs for a project are mostly incurred
before the project is put into operation. Benefits, how-
ever, are realized over the operating life of the project.

To meke a valid comparison of benefits and costs, the
Corps must reduce the benefits and costs to a common-time
basis, either by discounting to present dollar value or by
some equivalent method. The Corps' preferred metnod for
placing benefits and costs on a common-time bLasis is by
deriving equivalent annual values.

The interest (or discount) rate to be used in evaluat-

ing costs and benefits has been set annually since fiscal
year 1968 by the Water Resources Council. The formula used
to establish the annual rates is based on the average yield
(during the preceding fiscal year) of interest-bearing, mar-
ketable U.S. securities which have terms of 15 years or more
remaining to maturity, provided that in no event shall the
rate be raised or lowered by more than one-quarter of 1 per-
cent in any year. The interest rates since fiscal year 1968
have been:

Piscal vear ) Rate -
1968 3-1/4
1969 {a)
1970 . 4-7/8
19717 5-1/8
1972 5-3/8
1973 - . 5=1/2
1574 . 5~5/8
1975 ‘ : 5-7/8

a/3-1/4 percent in .effect to Decerber 24, 1968; 4-5/8 per;
Cent in effect for remainder of FY 1369. :
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The Water Résources Development Act of 1974 {Public Law
93-251, Mar. 7, 1674) contains a clause which freezes the
interest rate for certain projects when local assurances for

cost sharing were furnished before December 31, 1969, Sec-
tion 83({b) of the act states that:

"In the cese of any project authorized before

- Janvary 3, 1969, if the appropriate non-Federal
interests have, prior to December 31, 1969, given
satisfactory assurances to pay the required non-
Federgl share of project costs, the discount rate
to be used in the computation of benefits and
costs for such project shall be the rate in effect
inmediately prior to December 24, 1968, and that
rate shall continue to be used for such project
until construction has been completed, unless other-

wise provided by a statute enacted after the date of
enactment of this Act.”

In the case of Dickey-Lincoln, the project benefit
which reguires cost sharing is recreation. The Federal
Water Project Recreation Act (16 U.S.C. 460£-13) requires
a2 non-Federal public entity to bear one-half of the separ-
able construction costs of the project allocated to recrea-
tion and to bear the full cost of operating and maintaining
the recreation facilities. In compliance with the act, the
Governor of Maine, in a letter dated February 24, 1969, cer-
tified assurance of the capability and willingness of the
State of Maine to provide the required local cooperation and
reimburserent. Therefore, consistent with the reauirements
of the wWater Resources Development Act of 1974, the Corps is

.using 3-1/31 percent as the Federal interest rate in its:
benefit-cost analyses.

The benefit-cost ratio can be greatly affected by the
interest rate used in the economic analyses. .In 1974 the
Corps computed the impact on the benefit-cost ratio if the
fiscal vear 1375 rate of 5-7/8 percent, or the 6-7/8 rate
proposed by the water Resources Council's October 1973

principles- and standards, had been used in the econoaic
analysis.

4 comparison of tne tenefit-cost ratio at the different
interest rates fcllows. "

Interest rate

Benefit-cost ratio

{Percent) i
3-1/4 2.6 to 1 -
5-7/8 .- 1.5 to 1
6-7/8 1.3 to 1

- - w



COMPARABILITY TEST

. The Corps, in accerdance with Senate Document 97, made
a comparability test for the project. C: :: off1c1als make
this test on all ‘hydroelectric power or*gncts. ‘The test
requires that the separable hydroelectric power costs should
be less than the costs of the most 11ke1y alternatxve means

) of providing equivalent power in the absence of the project,

= evaluated on a basis of taxes, interest, and other financial

1 factors comparable with the determination of project costs.

The Corps*' comparability test showed annual project
costs of $19,243,000 and alternative costs of $41,276,000,
resulting in a ratio of 2.1 to 1 in favor of the project.

1 This indicates that, if alternatives could be built at a
3~-1/4 percent interest rate and tax-free status similar to
the project, the cost of providing vower from the alterna-
tives would exceed project cost by about 2 to 1. ({See app.
IV for the Corps' computation,)

VR TIRTI

AR

Although the Corps used the total economic cost for the
project cost, rather than just the separable hydroelectric
power costs, and included a tax component in the project
cost, this did not affect the outcome of the test. If cor-
rected, the test would have been favorable to the project by
a slightly greater margin. The questionable 50 percent
reduction in annual transmission costs, -discussed in chapter
2, was also applied in this test., Without this 50 percent
reduction, the annual project costs used in this test would
have been $3,06 million, or about 16 percent, higher than
the Corps' reduced figure. The outcome of the test would

Torestill.be.favorable to the project if the full amount were
included.

'

"FINANCIAL FEASIBILITY

In addition to the economic enalysis, hydroelectric
power projects, like Dickey-Lincoln, are tested for finan-
cial feasibility through repayment analyses. These analyses
determine whether the project ceosts attributable to produc-
ing power can be recovered through sale of the power.

I, S AR S IR L i . 5
;F"er"‘:“?- MG AP e WF?‘?';"—*N SO "-"‘“";J'}\"i IR W S [ R A T TR

= .~ . ‘Seétion 5 of the Flood Control Act of 1944 (16 U.S5.C.
" B25s)} reguires the Secretary of the Interior to market elec-

iy,
I

+ tric power from Federal projects at rates sufficient to

Eﬁ recover power production and transmission costs, including
Lo amortization of capital investment with interest over a rea-
wl sonable period which has been administratively set at 50

¥ years.
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To meet this requirement, the Interior makes repayment
analyses to determine the costs that must be recovered and
to determine whether recovery of such costs can reasonably
be expected through sale of the power. At the time of sus-
pension of project funding in 1967, the Interior had made
repayment analyses for Dickey-Lincoln and concluded that
project costs allocable to power~-about 96 percent--could
be recovered through sale of project power over 50 years.
Since then, the Corps has made the repayment analyses which
show that the project is financially feasible,

The New England Division's 1974 repayment analysis
showed project costs attributable to producing power could
be recovered through the sale of the pcwer. The New England
Division, in making the 1974 repayment analysis, used an
interest rate of 53-7/8 percent to determine the financial
costs allocable to power. The Interior had, however,
directed tne use of 6-1/8 vercent for fiscal year 1975 pro-
ject planning., New England Division offictials agreed and
recomputed the repayment analysis using 6-1/8 percent. The
recomputation showed that project costs attributable to pro-
Gucing power still could be recovered through sale of the
power.
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CHAPTER 4

CONSTRUCTION COST ESTIMATES

Thne Corps' July 1974 construction cost estimate of
$521.8 million was based on the 1967 estimate updated for
price escalation to July 1974 prices. A comparison of the
1967 and 1974 cost estimates is shown on the following page.
Tne 1967 cost estimates for Dickey-Lincoln were based on
historical data, labor and egquipment rates, and manufactur-
ers' and equipment suppliers' guotes. The 1974 cost esti-
mate was developed by applving construction cost indexes
annually to the cost categories of the 1%67 estimate.

In our anmalysis of the Corps® bases for estimating the
major items in the 1967 estimate, we looked at cost esti-
mates for excavation and fill, powerplants, and transmission
facilities. These items accounted for about 79 percent of
project costs, excluding contingencies and indirect costs.

Qur analysis, however, was hampered becauvuse Corps per-
sonnel had not been involved with Dickey-Lincoln planning
for 7 years, excépt for annual updating by price indexes,
and key estimators responsible for the 1967 estimates have
either retired or left the Corps. This made it difficult,
in some cases~-~particularly with excavatiom and fill costs--
to determine the estimators® assumptions and reasoning and
data sources where supporting documentation could not be
located. We were therefore unable to reach a-conclusion on
the overall accuracy of the 1967 estimate. We did find that
the Corps® estimate of dam costs was overstated by about

$4.26 million because the indexes had not been correctly
applied.

The 1974 Corps cost estimates have not been revised to

show the impact of changing conditions or reauirements which
have occurred or which have been under consideration since
1967

when project planning and funding stopped. These mat-
ters are discussed in chapter 2. ’

After we completed our audit work, an engineering firm,
under contract with the Corps, completed an estimate of the
dam vortion (about 34 percent of project costs, excluding
transmission) of the project‘'s cost, based on the 1967
design and conditions. The estimate for January 1975 costs
was about $7 million, or 2 percent, below the Corps' esti- -

mate fot the same items updated to January 1975 prices using
indexes, . . '
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Comparison of Cost Estimates

1967 and 1974

) 1967-74
. D Percent of
1967 1974 - ' Amount of total
Amount Percent Arzcunt Percent increase increase
{000 (603~ {000
omitted} caitted) cmitted)
Damss
Excavation
and f£ill $ 64,040 21.6 $117,039 22.4 § 53,059 23.6
Powerplants 63,417 21.3 109,164 20.9 45,767 LZQ\?
Lands, danm-
ages, relo-
cation, and )
clearing 22,644% 7.6 31,004 5.0 3,360 3.7
Other 26,760 9.0 57,452 11.0 30,692 13.7
Total 176,881 59.5 314,739 60.3 137,878 61.4
Contingencies 20,039 6.7 35,361 6.8 15,322 6.8
Engineering,
design, eand
administration 21,500 ?.3 37,900 7.3 16,400 7.3
Project costs
excluding
transmission
costs 218,400 73.5 388,000 74.4 169,600 75.5
Transmission:
Trensmission )
facilities 53,905 18.1 - - - -
Contingencies 11,775 4.0 - - - -
Mministrative
and general 13,140 4.4 - - - -
Transaission
costs 78,820 26.5 2133,820 25.6 55,000 24.5
Total project
costs $297,220 190.0 §521,82%° 100,0 §224,600 100,98

a/Interior*s July 1974 estimate for tranmission was provided in total only.
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_EXCAVATION AND FILL

Costs for earth and rock excavation and filling opera-
tions consist of guantity estimates multiplied by cost esti-
mates per unit of material. Quantity estimates are based on
the design dimensions for the project dams and topography of
the sites. The 1967 cost estimate for excavation and fill
was $64.0 million, exluding contingencies.

The lack of documentation and the absence of the esti-
mators to explain the baesis or to verify many assumptions
and figures used to compute unit costs made it impracticable
for us to verify the prices. Therefore, and because the
Corps was planning to contract for a new estimate of unit
prices in early 1975, we did not review the 1967 estimates
further,

POWERPLANTS

Powerplants for the Dickey and Lincoln School dams con-
sist of powerhouse structures, turbines, generators, switch-
yards, transformers, and associated equipments. )

The 1967 cost estimate for powerplants, excluding the

million--$52.4 million for Dickey and $11 million for

Ll
@
excavation and fill portion and contingencies, was $63.4 P
=
=T

Lincoln School--and was based on an estimate prepared by
the Corps’' North Pacific Division. The North Pacific Divi-
sion had developed the estimate with a computer-adapted
program or model used to project relationships between
powerplant costs and key design parameters. According to
Horth Pacific Division officials, cost input for the pro-
gram was taken from low bids for 11 power projects in the
northwest and menufacturers' price catalogue data,.

Both North Pacific Division and Interior officials said
that estimates obtained by this method were normally used in
deciding emong alternative designs before project authoriza-
tion and that a more exact estimate should be deweloped in
the postauthorization stage. .

The Corps chosé to use North Pacific Division's 1967 .
powerplant estimate over a higher Interior estimate that had
been used previously. Estimators® notes in the project
files indicate that the Corps felt the North Pacific Divi-
sion's estimate was more up to date. However, deccumentation
was not available in the Corps® files to support this judg-
ment or to provide a basis for making a thorough analysis of
the total powerplant cost estimate.
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TRANSHISSION SYSTEN

The 1967 estimated cost of the transmission system for

Dickey-Lincoln was prepared by the Interior.

The estimate

of $53.9 million, exluding contingencies and administrative

and other costs, assumed construction of a federally
financed 410-mile transmission system from the project to
Boston. Except for an underestimate of the cost for capa-

citor stations, we did not find any discrepancies in the
1967 estimate.

In developing its estimate, the Interior made

--a survey of
facilities,
cussions of

the proposed location of transmission
including asrial reconnaissance, dis-
transmission construction with uti-

lities experienced in the locale, and a study of
foundation geology in the area;

~-a design analysis to determine the types, sizes,
and guantities of transmission equipment needed,

such as poles, lines, insulators, and othner
nardware; and

--a pricing analysis which applied unit prices to
the equipment reguirements set out in the engi-
neering design study and which included prices
for land rights-of-way and clearing and costs to
erect the transmission poles, lines, and hardware.

we reviewed the bases and computation accuracy for .
major cost items in Interior's transmission estimates. Of
the $53.9 miliion,

ductors which were developed in considerable detail using
bia abstract data end supplier quotes.

Series capacitor stations, according to Interior offi-
cials, were estimated at $1.2 million using best judgment
because the Interior lacked cost experience. Subseguent
Interior experience has shown that the cost of the two sta-
tions.were underestimated. An Interior official estimated
for us in November 1974 that the capacitcr stations would

cost a total of agout $3.9 wmillion instead of about 31.9
million in the 1974 cost estimate.

Interior officials said that a restudy of the system
was needed and would probably change the design somewnat end
the related costs. They cited, as examples, the probable
use

of steel towers instead of wooden poles and the follow-
ing of ground contours rather than straight paths, in

\ -
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about S37 million was for towers and con-
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accordance with environmental concerns. These officials
could not estimate the cost impact of such design changes.

APPLICATION OF COST INDEXES

The Corps*® dam estimate was overstatod by $4.26 mil-

lion, or 1.2 percent, because it applied cost indexes impro-

perly.

Corps officials said that, lacking funding to reanalyze

project costs after 1967, the Corps used construction cost

indexes to cover the rise in project dam and reservoir costs

during the 1967-74 period.
The cost indexes used included:

--The Department of the Interior, Bureau of Recla-
mation's "Construction Cost Trends," which were
based on Reclamation's cost expericnce on similar
projects and other relevant data.

--Handy-Whitman Public Utility Cost Indexes for hydro-
electric generation plant construction.

Both indexes are suggested for use in the Corps' cost esti-
mating manual and appear in Engineering News Record, an
industry periodical. FPC officials used these same indexes
in estimating cost increases for their purposes.

The Corps used the Reclamaticn indexes to estimate the
overall increase in construction costs and used the Handy-
Whitman indexes to estimate the relative movement of prices
in New England, compared to the price change in the geo-
grapnic area covered by Reclamation indexes.

Reclamation, which prepared the estimate for transmis-
sion costs for the 1967 GDM, also updated the transmission
costs for the Corps using the Reclamation .indexes.

The Corps used Reclamation's indexes adjusted for geo-
graphic differences applying them annually and rounding
totals. Tne Corps applied each incremental annual increase

in the indexes to the preceding vear's updated, rounded
cost.

indexes, said that the proper way to use the indexes was to
apply the total incremental increase in the indexes, since
the bese year, to the base year's costs.

The Corps, by not following Interior's procedure for
updating, overstated the dam estimate by $4.26 million or

27

Interior officials, responsible for maintaining the
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1.2 percent. The Interior, in urdating transmission costs,
followed the proper procedure. -

ENGINEERING FIRM ESTIMATE OF
DANS AND RESERVOIRS CO5i5

Although the vroject design and cost estimates have not
yet been restudied to assess impacts due to changed condi-
tions since 1967 (see ch. 2), a reestimate of a portion of
project costs was done early in 1975 by an engineering firm
under contract to the Corps. 7This price estirate was based
on the 19567 design and conditions.

The engineering firm estimate made at January 1975
prices, covered the majority of daws, powerplant, and res-
ervoirs costs, or about 34 percent of project costs, exclud-
ing transmission costs. The firm's estimate of $350.7 mil-
lion was within 2 percent of the Corps' estimate of $357.7
million for the same itenms, updated to January 1975 prices
using indexes.

The engineering firm's estimate was published after we
completed our fieldwork and was not covered in our review.
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APPENDIX I

CONGRESS OF THE UNITED STATES
HOUSE OF REPRESSNTATIVES
MICHATL J. HARRINGTON
FOREIGN AFFAIRS COMMITTEE

B-181837

July 15, 1974

The Honorable Elner Staats,
Comptroller General

General Accounting Office
441 G Street, N. W.
Washington, D. C. 20548

Dear Mr. Staats:

Last month, the House of Representatives approved an $800,000
appropriation for preconstruction planaing of the Dickey-
Lincoln hydroelectric project in liorthern laine,

During the course of the debate, numerous questions were raised
regarding the costs and benefits of the project, both econowric
and environmental. While the Army Corps of Engineers' analyses
indicate that the dam is economically justified, the accuracy
and comnleteness of these analyses were guestioned by a num-
ber of Members and envirocamental groups.

In order to resolve the issue, we would appreciate it if the
General Accounting Office would conduct its own study of the
econonic costs and benefits of the project, including the en-
vironmental costs associated with the construction of the dam.

Dickey-Lincoln has been discussed and debated for ten years,
If it is economically and environmentally justified, construc-
tion should proceced without delay. If the costs of the dam
exceed its benefits, then it should be terminated. Only a
corpletely impartial analysis of the project can resolve the

issue to the satisfaction of both the supporters and opponents
of the project. .

Yours sincerely, -
PO A
iz {

? . M‘:’:‘

Michael J. Harrington <:§ii§26 0. Conte
Member of Congress

Member of Congress
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APPENDIX II ' " APPENDIX IT -

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20,

“

REPLY YO
ATTENTION OF:

DAEN-CWE~B - 20 February 1975

Mr. Harold Pichney, Assistant Director
United States General Accounting Office LR \ji
Washington, D.C. 20548 NAAY FES

Fri\‘ga ;J“\é:\i”
%

Dear Mr. Pichney:

This is in reply to your recent letter reguesting my views on certain
matters pertaining to the Dickey-Lincoln School Lakes projects in the
State of Maine.

I have attached 2 detailed response to your questions which is organized
in the same sequence and format as that of your letter, I hope the

information provided therein is satisfactory.

Sincerely yours, 3

;/%)‘/f ’

. Y )'4__.—-/
1 Incl . GRIBOLY, LJ#,

as Lieutenant Gb:ifél, USA
Chief of Engimcers
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DETAILED RESPONSE TO QUESTIONS RAISED IN JANUARY 1975
GAQO LETTIER i

e eNR—

The response furnished in the following paragraphs are in the same
sequence as presented in your letter, The major discussion items are
also identified comsistent with your format, For items (2) through (5}
the comments include, when possible, a plan and relative time-table for
resolving the referenced items as requested, An assessment of possible
and probable impacts on the project of the items cited is not feasible
‘at this time,

RO R 0. 3 TS N S AP PTAVIISINS SV TP DN

WP+ o st o b it SRS

A seven year layoff is a significant lapse of time - particularly during
this era of rapid change. The complexities of a project the size of
Dickey-Lincoln School Lakes are formidable and are compounded by the
introduction of new petrsonnel. Project development should be viewed as
a continuing process conducted within the framework of revised water
resource policies, updated engineering criteria, enviromwental concerns,
high power and energy needs, and a broad spectrum of coordination. All
of these factors can cause or contribute toward project modifications or
adjustments. These changes can only be identified, however, as precon-
struction planning proceeds and the complex interrelationships of these
influencing fectors have time to surface, Preliminary activity was
initiated on the project in September 1974 under continuing obligational
authority pending the President's review of the FY 1975 Appropriations
Act and its inflationary effect. The FY 1975 funds were allotted in early
November 1974 and full scale activity was resumed at that time,

[T,
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The context of the following remarks should be viewed within the benefit
of this short time frame.

w o s estta

et

(1) REVISED PRICE ESTIMATE FOR THE 1967 DESIGN

Vg ek

-~ A contract was awarded in January 1975 to Stone and Webster
Engineering Corporation, a large engineering firm with extensive
experience in the construction of hydroelectric facilities, to provide
an estimated construction cost for specific project features included in
the Generzl Design Memorandum (GDY) dated May 1967. The estimate will be
based on 1 January 1975 price levels. The specific items to be updated
include: (a) reservoir clearing; * (b} construction of the Dickey and
Lincoln School damg consisting of embankment placement; outlet works,

" spillway, penstocks and headworks; {c) construction of the three saddle
dikes and (d) construction .of the power plants at each site including the
- - powerhouses, turbines, generators, governors, switchyards und all ancillar;
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These major items comprised about 847 of the total project cost included
in the 1967 GDM. The remaining items consist of engineering and design
and supervision and administration (10%); lands and damages (4%) and
miscellaneous construction features (2%) such as relocations, access
roads, recreation facilities, permanent operating equipment and housing and
service facilities. The updated estimate for lands will be accomplished
by contract and by in~house forces. The update for the timberlands
segment of real estate costs will be accomplished by contract with an
expert firm knowledgeable in timber appraising within the State of Maine,
The remaining real estate costs are being reviewed in-house and will be
based on recent sales data for the area. The miscellancous construction
items are minimal and are not susceptible to firm definition. Price
escalation will be spplied to these items, Design and supervision costs
will be principally based on the current percentage of construction cost.

~- The mauner in which succeeding updates of costs are conducted
will depend upon the stage of preconstruction planning, If planning has
not progressed to the point of revising project features then the znnual
update will be based on 1 October 1975 price levels, This estimate will
be the result of the January 1975 repricing updated to October 1975 by
using cost indices because design changes znd related estimates will not
have been completed by that time. The next significant reanalysis of
unit prices will be conducted during the preparation of the Supplement
to the General Design Memorandum which is scheduled for completion in
July 1976. The project estimate will subsequently continue to be refined
as Feature Design Memorandums for specific project ccomponents are com=~
pleted. The most detailed estimate, however, is developéd in conjunction
with the preparation of contract plans and specifications. For a project
the size of Dickey-Lincoln School Lakes, the total preoject cost could,
at some point in time, be updated comcurrently by a combination of cost
indices, feature design memorandums and contract plans.

{2) UPDATING PROJECT DESIGN

-~- All of the project components will be re-analyzed for the GDM
Supplement consistent, of course, with the degree of accuracy inherent
in the early stages of preconstruction planning, Two major areas are
currently being addressed namely the requirement for multi-level discharge
capability in the interest of water quality and the feasibility of modifying

‘the project to include pumped storage generating facilities.

The project design does not currently include multilevel discharge capa-
bility. Water quality studies have been initiated to identify the various
levels within the proposed impoundment at which withdrawal may be
required. It is anticipsted that by mid-1975 studies will have reached

a point at which reasonable determinations can be made. This schedule

is predicated on the applicability of available mathematical modeling
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techniques to the project., Should physical models be required the study
period would be extended. As soon as the required levels are defined,
redesign of the power intake facilities a2nd possibly the diversion tunnel
will be required. Engineering layouts of vari~-: <chemes to accommodate
the water quality features should be completed by the end of 1975. It
is impossible at present to cite the relative meact of this change on

the project cost although it would appear to be minor relative to the
total project cost,

The feasibility of including pumped storage was going to be examined at

the time earlier preconstruction planning activity was terminated. Our
current studies will evaluate the economic feasibility of adding reversible
units to obtain increased power capability at the site. The pumped

storage aspect would also enhance the project's operational flexibility.

The power studies should be essentially fimm by the Fall of 1975. Again

it is too early to define the magnitude of project cost increase. However,
additional units would not be added to the project without being incrementally

justified. Accordingly any increase in project cost would have to be offset
by increased power bemefits,

Other activities such as the investigation of construction materials,
reanalysis of spillway design flood and diversion hydrology to reflect
hydrologic events since 1967 and enviromnmental considerations may also
require design modifications., In essence the individuzal project components

- will be evaluated within the totality of the project and changes incorporated

in the GDM Supplement to assure the most economical project consistent

with its functional integrity., The GDM Supplement is scheduled for a
July 1976 completion,

-~ Power studies have been initiated. The NED is presently awaiting
New England projected power demand data for future years to be furnished
by the Federal Power Commission (FPC). Computer simulation studies will
be conducted similar to those performed in the earlier planning effort.
The analysis will evaluate the project's output utilizing FPC load data
and simulating 40 years of hydrologic record. In addition, as previously
noted, pumped storage will also be considered, The study results will
be summarized in a Hydropower Design Memorandum scheduled for submission
in March 1976 This document will present the results of the power
studies and provide basic information on the number, type and size of
units comprising the project’s powér installatiom.

Subsequent to approval of the Hydropower DM and the GDM Supplement when
project layout is reéasonably firm, studies will be initiated on the power
plant, These studies will be accomplished in two stages. 'Stage 1 entails
preliminary design of the powerhouse to determine the most suitable type
of structures and equipment, This preliminary design stage is cuiminated
in a document entitled Preliminary Design Report (PDR) which serves as
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the basis for proceeding with Stage 11 work. The PDR for Dickey-Lintoln
School Lakes is scheduled for completion in May 1977. Stage 11 cousists
initially of preparing feature Design Memorandums, Including drawings,
which detail the power plant structure, equipment and development of the
site. Subsequent to approval of the Design Memorandum, Stage 1l proceeds
into the preparation of construction drawings, specifications and estimates.
Completion of Stage 11 is scheduled for FY 1980, With reference to impact
on project cost it canm be seen from the sequence outlinmed that estimates
will be developed and refimed through the various stages. No evaluation

is possible at this time. )

No meetings have been held to date with the investor owned sector of the
New England Power Pool (NEPOOL). Accordingly there is no knowledge of
NEPCOL's interest in "influencing the project." A Planning Committee of
NEPOOL has conducted an Independent study of the project. 1Its study
concluded that the project's capacity would ba "fully effective capacity
to the interconnectad New England System if it were dispatched in a2
peaking assigrment during the 1985-86 power year." The study focused
solely on the project’s peaking capability and was based on the stringent
criteria of loading the project after dispatching existing hydroelectric
and pumped storage projects. No economic considerations were included

in the investigation. Until NED's power studies are completad and
coordination estzblished with NZPOOL, through the‘DeEartment of Interior,
there is no basis for defining the need for added studies. It is felt,
however, that the project will be inherently flexible enough to effectively
fit within the XEPOOL system.

The Province of New Brunswick has been vitally concerned with the operation
of the project since its inception because of the Province's three down-
stream hydro facilities., Representatives of the New England Division met
with officials of the New Brunswick Electric Power Commission (XBEPCQ)

in Septewber 1974, The purpose of the meeting was to inform the Commission
that preconstruction plamning was being resumed on Dickey-Lincoln School
Lakes and to renew contacts following the seven year hiatus. The Commission
representatives poted their continued keen interest in the project and
desire that the operation of the project be viewed from a basin wide
perspective to maximize total power output. XNe specific data were
presented, Subsequent to the meeting, a 1967 preliminary draft report

on the effects of Lincoln School operation on dowmstream New Brumswick
power plants was forwarded to NBEPCO for its review and comment, The

drait report had been completed during the late stages of the earlier
planning activity and had not been seen by the .Commission. The report
basically reflects the impact of a 70 M4 imstallation at Lincoln School

in lieu of the previously planneéd 34 M4 facility. The draft was forwarded
in November 1974, XNo comments have yet been received,
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Until specific data is developed through various power studies within

NED no logical system evaluations on downstream plants can be realized.
Once an initial basic plan is established as economically and environ-
mentally sound it can be used as a point of reference for further studies
with New Brunswick should the need exist. In the interim as XED's studies
are being developed, NED will maintain coordination with the NBEPCO. It
is anticipated that by late 1975 meaningful determinations can be made.

It is impossible at this time to make firm determinations of the related
impacts on benefits and costs,

(3) DEPARTMENT OF THE INTERIOR'S MARKETING OF POJER AND TRANSMISSION STUDIES

-~ The timing with respect to conclusively determining the recipients
of project power has not yet been established., As noted in your letter
the Interior Department has statutory responsidbility for marketing the
project's power, NED anticipates that Iaterior will not proceed with
definitive marketing and transmission plans until construction of the
project is underway and that prior to that time, oaly studies of sufiicient
depth to determine marketability in accordance with the principles of
the 1944 Flood Control Act and evaluate the financial feasibility of
the project will be performed,

Dickey-Linccln School Lakes would be the first Federal power project in
New England. There is no DOI marketing agency secifically responsible
for the New England area. It is important that _.e Interior Department
become involved in early discussions with NEPOCL, which is the mutual
marketing vehicle of major New England utilities, and with potential
customers., The NED had a preliminary meeting with the Regional Field
Coordinator of Interior om 30 December 1974 to establish coordination
with the appropriate personnel., A meeting with the Department of Interior
Washington personnel has been scheduled for early February,

~~ The entire question of transmission should be addressed in the
early stages of precomstruction planning. The design and cost are functions
of the scope of facilities required. The scope can now only be
reasonably defined through Interior discussions with NEPOOL officials
to explore the.feasibility of common transmission facilities, A NEPOOL
Plangding Committee has recently completed a study of Dickey-Lincoln
School Lakes transmission. This report will be made available to Interior
for its review. The scope and aligmment of the transmission limes will
also have to be known to provide for a reasonable basis for an environ-
mental assessment which will be included in the Envirormental Impact
Statement for the total project.

-~ The major issue involved in the use of existing tramswmission
facilities would appear to be determining the appropriate charges for the
transmission of power over NEPOOL facilities. However, the Interior
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APPENDIX II - APPENDIX II

Department in connection with their marketing regponsibilities, most
likely could provide better information in response to this question,

S

(4) ENVIRONMENTAL REQUIREMENTS
-= The EIS will address all significant environmental, eccnomic

and social impacts allied with the project, As an initial step, a

contract 1s scheduled to be awarded in February 1975 to a consulting

firm to prepare a comprehensive scope of work for the EIS. The contractor

will be required to identify ~ through numerous interviews and extensive

literary research - all significant project-induced envirommental, social

and economic Impacts that should be discussed in the EIS, In additiom

methodology for measuring the various impacts will be recommended., The

scope of work contract is scheduled for completion in July 1975. Using

the scope of work as a planning guide, subsequent contracts will be let

to evaluate specific impact areas identified as significant. A draft EIS

is scheduled for cocumpletion in July 1976,

-~ The GDM Supplement will be coupleted concurrently with the draft
" EIS. As presently envisioned the major impact areas will be discussed
in summary form within the GDM Supplement., The in-depth discussions
would reside in the EIS document. : o

(5) AGREEMENT WITH CANADA ON PROJECT'S DESIGN AND OPERATION

=~ A letter has been drafted fo transmittal to the State Department
requesting that negotiations be reopened with the Canadian govermment, -
The specific timing relative to negotiations will be within the purview
of the State Department, The Corps is ready to provide technical assistance,

-= The major issues focus on the benefits to be derived at downstream
Canadian plants within the Province of New Brunswick and the flooding of
lands within the Province of Quebec.

-- It is impractical at this early stage to identify any changes
that may be needed to reach 2n agreement with Canada. As previously noted
the initial effort in power studies is to examine the feasibility of
adding pumped storage and analyze the project's operational characteristics
and power output based or future New England power demand data. These
analyses will be evaluated in terms of envirommental impact as well as
influences on the downstream Canadian system, Until these studies are
crystallized no alternatives, 1f needed, can be logically determined.

(6) OTHER MATTERS

-~ The updating of the project cost estimate will be noted by the :
NED Division Engineer during his FY 1976 Budget testimony before the . ﬁg\gi
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.
-

Congressional Appropriations Subcommittees. The contract estimate

‘ mentioned will not be available until late March 1975, Preliminary

indications are that the Division Engineer will testify in late
February or early March 1975. He will note at that time that the
estimate is being updated and a report will be provided the respective
committeesupon completion of the update.

~= The annual budget hearings before the respective Congressional
Appropriations Subcommittees will continue to be the vehicle by which-
Congress is informed of progress on the project, However, should
changes occur during the year which result in a major impact on the
project -~ for example, a significaznt increase in project cost; major
change in scale of the project, its features or benefits - then a letter
would be written to the Public Works and Appropriations Committees of
Congress explaining the significant change and its impact on the project.

-- The updating procedures will vary dependent upon the status of
preconstruction planning., As a minimem the cost estimate and benefits
would be updated annually utilizing price level indices., The power values

. for use in determining power benefits would continue to be updated ennually

predicated on the operational scheme available at the time of their analysis.
As planning progresses and changes are incorporated into the project plan,
the effect of these changes on the project cost estimatz and benefits -

if applicable - will be reflected., The latest asvailzble data would be
included in the economic data provided the Congressional Appropriations
Subcommittees commensurate with required submission dates for budgetary

data.

The scheduling of land-zcquisition and construction of the project is
controlled by the timing of the Environmental Impact Statement, A draft
EIS is scheduled for completion in July 1976 and a final EIS is scheduled
for filing with the Council on Environmental Quality (CEQ) in April 1977.
Under our present policy initial land acquisition or comstruction funds
cannot be budgeted unless a final EIS is on file with CE{ by 1 January of
the year preceding the budget fiscal year., -Accordingly land ascquisition
and construction could not be budgeted until FY 1979. However, a
capability to initiate these activities could be cited in FY 1978.
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APPENDIX III ’ ' APPENDIX IIT

EXPLANATION OF
ECONOMIC COST AND BENEFIT ANALYSIS

The Corps' July 1974 economic, or benefit-cost, analy-
sis for the Dickey-Lincoln project is set forth below,

Percent of

Annualized economic costs Amount total
(note a) (000 omitted)
Interest on investment $15,907 82.6
Amortization of investment 679 3.5
Operation and maintenance 2,072 10.8
Interast and amortization
of major replacements 478 2.5
Loss of land taxes 107 .6

Total annual costs $19,243 100.0

Annualized economic benefits

Rydroelectric power (note b) $48,419 95.6
Recreation 1,250 2.5
Redevelopment 891 1.8
Flood damage prevention 70 .1
Total annual benefits $50,630 100.0
Benefit-cost ratio: 50,630 = 2.63 to 1
19,243

a/computed at a Federal interest rate of 3-1/4 percent and
a l0Q-year project life.

b/Computed at an estimated private borrowing rate of B8-3/4
percent.

HOW ANNUAL EéONOMIC COSTS WERE DERIVED

To put all project-related costs on a common-time basis
with annual benefits, costs for initial Dickey-Lincoln
investment and estimated major replacements were converted
to equal annual outlays over the project®s estimated 100-

_year life. Remaining economic costs for the project consist

of recurring ocutlays for project operation and maintenance
and an imputed economic cost representing the loss of land
taxes caused by Federal ownerhsip of the project area.
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APPENDIX IIT _ © APPENDIX III

Investment amortization

Project investment consists of the e~atimated costs of
planning and constructing the project,.};ua interest during

construction, then applying the prescribsl Federal interest
rate to the .total amount.

Project investment costs were converted to eduivalent
annual payments over the life of the project by applying an
annual sinking fund factor to the investment costs. The
annual amortization figure thus computed represents the
amount which, if invested annually at compound interest of
3-1/4 percent, would accumulate over the 100-year project
life to the amount of the project investment.

Interest on investment

Annual interest of $15,907,000 is the result of apply-
ing the prescribed Federal interest rate of 3-1/4 percent to
the project investment cost. Interest on investment
accounts for about 83 percent of the total annual economic
cost for the project.

Operation and maintenance

The annual costs of operating and maintaining the pro-
ject at full operating efficiency were estimated and include
(1) salaries of personnel necessary for operation, (2) cost
of labor, equipment, and supplies required for ordinary
maintenance, (3) supervision, (4) overhead, and (5) periodic
inspection and evaluation.

Annual operation and maintenance costs of $2,072,000
were estimated on the basis of Corps and Interior experi-
ences,

Interest and amortization for
major replacement costs

Estimated costs for major replacements over the 100~
year life were converted to equal annual charges by dis-
counting the expected replacement costs to present value
using a discount rate equal to the prescribed Federal inter-
est rate for the project of 3-1/4 percent. The figure,
expressed at present value was converted to equal annual
payments for interest and amortization in the same manner
described above for investment costs.

The estimated annual cost of $478,000 was based on
Corps and Intefior experiences in major replacements.
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APPENDIX I1I APPENDIX III

BOW ANNUAL ECONOMIC BENEFITS WERE DERIVED

Dickey-Lincoln power benefits consist of (1) the value
of electric power generated directly by Dickey-Lincoln and
(2) the value of additional power output of downstream dams
in Canada made possible by the project's stabilization of
annual riverflows. Power benefits based on direct project
output were valued in 1974 at about $44.9% million and down-
stream benefits at about $3.5 million. Annual economic
benefits for the project consist almost entirely of hydro-
electric power benefits--$48,419,000 of $50,630,000 total
annual benefits--or about 96 percent.

The Corps used the estimateé cost to produce the power
by the most likely alternative means to value Dickey-
Lincoln's expected power output. Senate Document 97 states
this as the usual method of valuing what consumers should
be willing to pay for such electric power.

EXPLANATION OF MAJOR COST ITEMS
USED TO VALUE ALTERNATIVES

Capital investment and fuel coste represent over 70
percent of the value of the above benefits. These items
are discussed below.

Capital investment costs for the designated alterna-
tives to Dickey-Lincoln include:

--Interest charges, or the utilities® estjmated cost of
borrowing applied to an estimated plant investment
cost (per kilowatt of generating capacity).

--An estimated annual sinking fund charge sufficient to
recover the cost of the plant over its estimated life
(30 years) at the utilities® estimated cost of bor-
rowing.

The cost of borrowing used by FPC is an average cost of
obtaining money for investor-owned utilities. For the
Corps July 1974 benefit-cost analyszs, FPC used a borrow-
ing rate of 8-3/4 percent.

FPC computed fuel costs for the alternatives using:

--The price per unit of fuel.
--The energy content in a unit of fuel.
-~-The efficiency with which the alternative electrzc

power source converts fuel to electric energy.
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These three values were combined to provide an estimate
of fuel costs per kilowatt~hour of electrical energy pro-
duced.

Figures used by FPC for heat content per unit of fuel
were consistent with fiqures obtained from annual reports.of
electric utilities filed with FPC, and with FPC's Monthly
Fuel Cost and Quality Reports for May and June 1974,

The efficiency of fuel conversion assumed by FPC for
oil-fired steamplants was corroborated by values obtained in
discussions with industry officials and from FPC's annual
.compilation, Steam-Electric Plant Construction Cost and
Annual Production Expenses for 1972,

FPC estimated that gas turbine generators would convert
fuel oil to electrical energy less efficiently than industry
representatives said was possible. Utilities' operating
reports showed that a number of existing gas turbines did
operate more efficiently _than FPC had estimated. An FPC
official explained that improved efficiency would be fac-
tored into the next estimate of power values. This was done
in March 1975, when FPC pcwer values reflected a l0-percent
improvement in conversion efficiency for gas turbines.

Fuel oil prices estimated by FPC were consistent with
prices reported to FPC by utilities. an FPC official noted,
however, that fuel o0il prices were unstable and rising.
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APPERDIX IV : APPENDIX IV

COMPARABILITY TEST
PREPARED BY THE CORPS AT JULY 1974 PRICES
(Comparably financed at 3-1/4 percent)

Alternative costs:

Power marketed in Maine $ 8,194,000
Power marketed in Boston 27,371,000
Downstream 3,500,000
Total 39,065,000
Adjustment for flood control (note a} . 70,000
Adjustment for recreation (note a) 1,250,000
Adjustment for area redevelopment (note a) 891,000
Total alternative cost . $41,276,000
e
Annual cost--Dickey-Lincoln $19,243,000
Comparability ratio 2.1 to 1

a/Flood control, recreation, and area redevelopment bene-
fits, which are provided incidentally to construction of
Dickey-Lincoln, would be foregone by the alternative.
Therefare the values of these benefits were added by the
Corps to the alternative to obtain a valid comparison.
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1.2 pefcent, The Interior, in updating transmission costs,
followed the oroper procedure.

ENGINEERING FIRH EﬁTIHATB or
DAMS AND RESERVOIRS COSTS

Although the project design and cost estimates have not
vet been restudied to assess impacts due to changed condi-
tions since 1967 {see ch. 2}, a reestimate of a portion of
project costs was done early in 1975 by an engineering firm
under contract to the Corps. This price estimate was based
on the 1987 design and conditions.

The engincering firm estimate made at January 1975
prices, covered the majority of dams, powerplant, and res-
ervoirs costs, or about 34 percent of project costs, exclud-
ing transmission costs., The firm's estimate of $350.7 mil~
lion was within 2 percent of the Corps' estimate of $357.7
million for the same items, updated to January 1975 prices
using indexes.

The engineering firm's estimate was published after we
completed our fieldwork and was not covered in our review.
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