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PROTECT AUTHORI ZATION

Name of Country: St. Vincent and the Grenadines
Name of Project: Cumberland Rydroelectric
Number of Project: 538-0091

Number of Loan: 538-K-027

1. Pursuant to Section 531 of the Foreign Assistance Act of 1961, as
amended, 1 hereby authorize the Cumberland Hydroelectric Project for St.
Vincent and the Grenadines involving planned obligations of not to exceed
$7,500,000 in loan funds and $500,000 in grant funds over a one year
period from the date of authorization, subject to the availability of
funds in accordance with 2.I.D. OYB/allotment process, tc kelp in
financing foreign exchange and local currency costs for the project. The
planned life of the project is fifty one months from the date of initial
obligation.

2. The Project consists of assisting the Cooperating Country in meeting
current and future energy demands of St. Vincent and the Grenadines by
financing, in concert with other donors of assistance, a program of
hydroelectric energy production activities including civil works,

equipment and materials, a streamgauging program, a watershed management
program, and related technical services.

3. The Project Agreement which may be negotiated and executed by the
officer to whom such authority is delegated in accordance with A.I.D.
regulations and Delegations of Authority shall be subject to the
following essential terms and covenants and major conditions, together
with such other terms and conditions as A.I.D. may deem appropriate.

A. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I.D. in U.S.
Dollars within forty (40) years from the date of first disbursement of
the Loan, including a grace period of not to exceed ten (10) years. The

Cooperating Country shall pay to A.I.D. in U.S. Dollars interest from the
date of first disbursement of the Loan at the rate of (a) two percent

(2%) per annum during the first tern (l0) vyears. anéd (b) three percent
(2%) per annur thereafter, or the outstanding cdistoreed belance of the
Loan and on any due and unpaid interest accrued thereon.

B. Source and Origin of Commodities, Nationality of Services

Commodities financed by A.I.D. under the Project shall have
their source and origin in the United States and St. Vincent and the
Grenadines except as A.I.D. may otherwise agree in writing. Except for
ocean shipping, the suppliers of commodities or services shall have the
United States as their place of nationality, except as A.I.D. may
otherwise agree in writing.

\
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Ocean shipping financed by A.I.D. under the Project shall,

except as A.}.D. may otherwise agree in writing, be financed only on flag
vessels of the United States.

C. Conditions Precedent to Disbursement

(i) First Disbursement. Prior to the first disbursement of the
Assistance, or to the issuance by A.I.D. of documentation pursuart to
which disbursement will be made, the Cooperating Country will, except as
the Parties may otherwise agree in writing, furnish to A.I.D. in form and
substance satisfactory to A.I.D.:

(a) An opinion of counsel acceptable to A.I.D. that this
Agreement has been duly authorized and/or ratified by, and executed on
behalf of, the Cooperating Country, and that it constitutes a valid and

legally binding obligation of the Cooperating Country in accordance with
all of its terms;

(b) A statement of the name of the person holding or
acting in the office of the Cooperating Country specified in Section
9.2., and of any additional representatives, together with a specimen
signature of each person specified in such statement;

(c) Evidence of commitment of adequate project funds by
other donors; and

(d) Evidence of the formation of a project management
system within VINLEC, including execution of a contract for the services
of a project manager.

(ii) Loan-Funded Activities. Prior to any disbursement or to
the issuance by A.I.D. of documentation pursuant to which disbursement
will be made for Project activities funded from the loan proceeds of this
Mreement, the Cooperating Country will, except as the Parties may
otherwise agree in writing, furnish to A.I.D. in form and substance
satisfactory to A.i.D.:

(a) Evidence that it has entered into a satisfactory
agreement for the relending of the loan Funds to the St. Vincent
Electricity Sezrvices, Ltd. (VINLEC);

(b) Evidence of acceptable arrangement for the sale of the
Commonwealth Development Corporation (CDC) shares of VINLEC stocs to the
Government ; and -

(c) Evidence that a satisfactory contract for the
supervisory engineering consulting firm has been executed.

(iii) Civil Works. Prior to any disbursement or to the issuance
by A.I.D. of documentation pursuant to which disbursement will be made
for civil works, the Cooperating Country will, except as the Parties may
otherwise agree in writing, furnish to A.I.D. in form and substance
satisfactory to A.I.D.:



(a) Evidence that VINLEC has applied for, and the
Government hds approved; an adequate tariff increase for 1985;

(b) Evidence that VINLEC has increased 1its access to
short-term financing to BC$3 million;

(c) Evidence of commitment to make available sufficient
funds to implement the Project civil works and the watershed management
plan, including a mechanism for providing funds for civil works not
funded by A.I.D.;

(@) Evidence of an acceptable interim arrangement for the
management of VINLEC (following the buy-out of the Commonwealth
Development Corporation and until the Electric Power Act of 1973 has been
revised and enacted) which includes evidence of draft legislation which

will enable progress toward satisfaction of the covenant of Section 6.2.;

(e) Evidence that title to all rights-of-way and land
required for the civil works component of the project has been
transferred to the Government, or that adequate procedures have been put

in place for such a transfer, involving adequate compensation for the
landholders; and

(f) Evidence of an official, time-phased Water shed
Management Implementation Plan.

(iv) Streamgauging. Prior to any disbursements or the issuance
by A.I.D. of documentation pursuant to which disbursement will be made
for streamgauging, the Cooperating Country will, except as the parties

may otherwise agree in writing, furnish A.I.D. in form and substance
satisfactory to A.I.D.:

(a) evidence of a procurement and installa*.ion
implementation plan; and

(b) evidence that a procedure for collecting and analyzing
the streamgauging and rainfall data has been established.

(v} Watershed Management. Prior to any disbursements or the
issuance by A.1.D. of documentation pursuant to which disbursement will
be made for watershed management, the Cooperatina Country will, except as
the parties may otherwise adree 1n writinc, furnisn A.I.D. in form and
substance satisfactory to A.I.D.;r evidence that the Cooperatina Country
has assigned responsibility for implementation to a specific individual
and has entered into a satisfactory agreement for a pass through of the
Grant funds made available under the Project to the Ministry of
Agriculture (Forestry Division).




D. Special Covenants

(i) Project Evaluation. The Parties agree to establish an
evaluation program as part ol the Project. Except as the Parties

otherwise agree in writing, the program will include during the
implementation of the Project and at one or more points thereafter:

(a) Evaluation of progress toward attainment of the
objectives of the Project;

(b) Identification and evaluation of problem areas or
constraints which may inhibit such attainment;

(c) hssessment of how such information may be used to help
overcome such problems; and

(d) Evaluation, to the degree feasible, of the overall
development impact of the Project.

(ii) legislation. The Cooperating Country agrees (1) to present
to the Cabinet within one year from the date of signing of this
Agreement, for submission to the legislative body, legislation which
permits and enables VINLEC to operate on a technically and financially
self-sustaining basis and enable VINLEC to acquire all required personnel
in a manner which encourages them to remain with VINLEC, and (2) to
exercise its best efforts to obtain timely passage of such legislation.

(iii) Financial and Management Covenants. Except as A.I.D. may
otherwise agree in writing, the Cooperating Country shall comply with, or
cause to be complied with, all of the financial and management covenants
and undertakings incorporated and set forth in Article III and IV of its
Project Agreement with the International Development Agency particularly:

(a) Except as shall otherwise be agreed, VINLEC shall
earn, for each of the following fiscal years, an annual rate of return on
the current net value of VINLEC's fixed assets in operation equivalent to
4% in 1985, 6% in 1986 and 1987, 7% in 1988 and 1989 and 8% in 1990 and
each fiscal year thereafter;

(b) Except as shall otherwise be agreed, VIMLEC shall not
incur any debt unless the net revenues of VINLEC for the fiscal vyear
immediately preceding the date of such incurrence or for a later
twelve-month period ended prior to the date of such incurrence, whichever
is the greater, shall be at least 1.5 times the estimated maximum debt
service requirements of VINLEC for any succeeding fiscal year on all debt
of VIMIEC, including the debt to be incurred;



= (c) The Cooperating Country shall, within ninety days from
the submission of each rate increase application, take all actions
necessary on its part to enable VINLEC to set and maintain its
electricity rates and charges at 1levels sufficient at all ftimes to
fulfill VINLEC's obligations under (a) provided, however, that the

application for the rate increases in fiscal year 1985 shall be approved
by the Borrower not later than October 31, 1984;

(@) Except as shall otherwise be agreed, VINLEC shall not,
until the Project Assistance Completion Date, undertake or permit to be
undertaken on its behalf, any major investment other than the Project,
unless it has furnished satisfactory evidence that: (i) such investment
is technically, financially and economically justified; and (i1) VINLEC
has or will have adequate financial resources for the carryino out of
such investment; and

(e) The Cooperating Country shall (i) promptly upon its
completion, furnish a copy of the tariff study being carried out by the
consulting firm Coopers and Lybrand and financed by CDB and its
recommendations, together with its proposals, based on such
recommendations, for establishing a new structure and levels of the rates
for the sale of electricity in the territories of the Borrower; (ii)
afford a reasonable opportunity to comment on such recommendations and
proposals; and (i1ii) promptly thereafter, put into effect such structure
and levels of rates for the sale of electricity as shall be agreed upon
between the Borrower, CDB, the IDA and VINLEC.

(iv) Event of Default. The Cooperating Country covenants to
abide by all of the provisions, conditions, and covenants of all
agreements entered into by the Cooperating Country with the International
Development Association (IDA) and other donors for execution of the
Project and agrees that A.I.D. may determine an event of default as
declared by the IDA or other donors under any of their project agreements
as an event of default under the A.I.D. Project Agreement.

(v) Reports. The Cooperating Country shall furnish to A.I.D.,
all reports which 1t 1is required to submit to other Project donors,
including I.D.A., at the same time the reports are submitted to the other
doricrs.

(vi) Forestrv. Evidence that the Cooperatinc Country has
introduced legislation to adeguately provide for forest protection in the
Cumberland Watershed within a reasonable time following signature of this
Ajreement.

(vii) Staff. The Cooperating Country shall endeavor to assign
to the Cumberland Watershed, two forest guards and such other human
resources as may be necessary to implement the watershed management
component of the Project.

(viii) Cumberland Project Site. The Cooperating Country shall
assure that VINLEC:




(a) Mequately address safety concerns arising from
project activities and construction by providing traffic control during
shipment of wide loads, scheduling transport of such. movements during
periods of low vehicular a~d pedestrian use, erecting warning signs to
indicate hazards at powerhouses, dam sites and along pipelines, and
constructing walkways over pipelines where widespread traffic requires
it; and

(b) Provide continuous access to piped water for the
residents of Spring Village including construction of washing facilities
and piped water at the most appropriate site.

\

1111 o Y ler
Director

Regional Development Office/
Car ibbean

26 hoe 190

DatedU
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GLOSSARY OF TERMS

Referring to plant/animal life.
day/night cycles.

A civil structure (dam) located in a stream
used to direct water out of the stream.

Construction by workforces of implementing
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Line drawn on a map connecting points of equal
rainfall.

Energy lost in transmission and distribution.

The ratio of average load in kilowatts
supplied during a designated period to the
peak or maximum load occuring in that period.

Demand exceeds the deliverable amount of
generated energy and electricity must be cut
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I. SUMMARY AND RECOMMENDATIONS

A. Recommendations

1. Funding

RDO/C recommends that an ESF loan of $7.5 million and an
ESF grant of $0.5 million be authorized for obligation in FY 1984 for the
Cumberland Hydroelectric Project in St. Vincent and the Grenadines with
a Project Assistance Completion Date (PACD) of September 30, 1988.

2. Geographic Code

The project authorization will specify that, except as
A.I.D. may otherwise agree in writing:

a. Goods and services financed by A.I.D. under this
Project shall have their source and origin in countries included in
A.I.D. Geographic Code 000 or St. Vincent and the Grenadines; and,

b. Ocean shipping financed by A.I.D. under this project
shall be only on flag vessels of the United States or St. Vincent unless
the conditions specified in the project's ocean freight waiver have been
complied with and the appropriate certification is made.

3. Walver
An ocean freight waiver has been obtained from
AID/Washington's Office of Commodity Management and is included as
Annex B.

B. Summary Project Description

St. Vincent must expand its supply of electricity in order to
meet the current demand load of the manufacturing and service industries
and domestic users. The current shortfall in power generation comes from
an inadequate generator and replacement policy during the last several
years as well as from increased demand by all categories of users. In
addition to expanding the system to meet current requirements, St.
Vincent needs to plan for additional generation to service the growing
manufacturing and tourism sectors of the economy. A reliable supply of
electricity to the productive sectors of the economy based on renewable
energy resources will contribute to alleviating St. Vincent's foreign
exchange, employment, and per capita income problems.

A.1.D. and four other donors assisted St. Vincent in defining a
long-term power generat.on program. This program is encapsulated in the
Cumberland Hydrcelectric Project, which will be funded by the five.
international donors and the fovernment of St. Vincent and the Grenadines
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in the amount of $31.3 million. The Cumberland Project is intended to be
a comprehensive upgrade of the electric utility, VINLEC, and its
operating system. The hydroelectric facility is only one part of that
comprehensive  program. The other project components include
rehabilitating the overall transmission and distribution system so that
electricity can be distributed more efficiently, a loss reduction program
to decrease electrical system waste, a diesel plant refurbishing program
to improve the efficiency and service life of the existing generators, a
streamgauging program to provide data for planning future hydroelectric
developments, and a watershed management program to protect the
Cumberland basin hydrologic resource. A final component of the project
is the improvement of the personnel management and financial capabilities
of the utility to contribute to long-term viability after the capital
investment components of the Cumberland Project are campleted.

C. Summary Project Findings

This project is ready for implementation and is considered
socially, financially, and economically sound, and technically and
administratively feasible.

D. DABC Concerns and Design Guidelines

The concerns and issues raised at the DAEC review of the Project
Identification Document (PID) for this project are as follows:

1. A Watershed Management Plan is to be drafted and a firm
funding committment provided prior to project authorization.

The Watershed management program will be funded by an AID
Grant of $500,000. A detailed implementation plan will be finalized by
the regional forestry advisor who prepared the watershed management plan,
along with the regional environmental officer who prepared the I.E.E. for
this project. Submission of a time-phased implementation plan for the
watershed management program will be a condition precedent to
disbursement for construction services. In addition, the GOSV will
covenant to carry out the Plan.

The watershed management program is included in Annex J of this
document. A discussion of the integrated aspects of the program within
the total project scheme is included in the Project Description in
Sections II. C.6 and II.D.3. fThe implementation plan and financial
aspects are included in Sections IV.C.2.c. and III. A.

2. A.I.D. should assure that the management inputs necessary
for successful project implementation have been provided by
the other donors and that the roles and responsibilities of
all donors and their respective contractors have been
adequately delineated.
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. During project design A.I.D. contracted with Booz, Allen
and Hamilton to examine the financial and institutional aspects of the
project as described in the overall project description, Section II.C.
The consultant's report, which is on file in RDO/C and LAC/DR confirms
that these project components as planned are adequate and well
conceived. The roles and responsibilities of the various project
participants are specified in Section IV.B., Administrative and
Monitoring Arrangements.

3. Clarification of the relationship between the Borrowing and
the implementing agency is required.

Section II. A. describes the on-lending relationship
between the Borrower, the Government of St. Vincent and the Grenadines,
and the implementing agency, the St. Vincent Electricity Services, Ltd.
(VINLEC) .

4. The buy-out of the Commonwealth Development Corporation
(CDC) should be addressed in respect to the need for a
revision to the Electricity Act of 1973 and the ability of
the donors to elicit financlal concessions from CDC which
would put VINLEC on a sounder financial footing.

A description of the current status of the CDC buy-out is
contained in Section II A.4. of the paper. Its negotiation is completed
but not signed and provides for financing terms which do not threaten
VINLEC's financial viability. Revision of the Elecricity Act has been
covenanted in the A.I.D. Project Agreement.

5. Assurance that A.I.D. debt 1is not subordinated to other
donor debt is required.

. With respect to the CDC debt, A.I.D. has been assured by
both the Government and CDC that their debt is in no way preferred. CDC
does have a lien on the assets of VINLEC, but thi lien does not impact
on the project and would not be relevant to A.I.D. funding in any event
since the Borrower is the Government of St. Vincent. With regard to the
project donors, the memorandum of understanding treats all donors as
co-financiers with equal status in the project.

6. The hydrologic data, duration of flows, and efficiency of
the hydro-turbine aenerators should be examilned.

The technical aspects of the design criteria are examined
in Section VI.A.

7. The unrealistically tight implementation schedule should be
revised.
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CQurrent implementation targets are discussed in Section
V.A. Prequalification of contractors is currently underway and necessary
leadtime for a competitive process of procurement has been established.

8. ‘The PP should analyze and summarize the Shawinigan economic
analysis.

Section VI.C. presents an explanation of the Shawinigan
econamic model.

E. Contributors to the Project Paper

The following individuals contributed to the development of this
Project Paper.

Terrence Brown, Chief, Development Resources Office

Theodore Carter, Regional Legal Advisor

Darwin Clarke, Senior Program Specialist, Program Office

Michael DeMetre, Chief, Office of Engineering and Technology

Kimberly Finan, Asst. Project Development Officer, Capital
Projects Office

Donald Harrison, Economist

Michael Maxey, IDI, Office of Agriculture and Rural Development

Ambrosio Ortega, Chief, Human Resources Division

Richard Warin, Chief, Office of the Controller

William B. Wheeler, Director

Consultants

John T. Durkin, Booz-Allen and Hamilton, Inc.

Cecilia Karch, Contractor, Office of Program, RDO/C

Thomas Schaeffer, Booz-Allen and Hamilton, Inc.
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II. PROJECT RATIONALE AND DESCRIPTION

A. Rationale

1. Background

St. Vincent has an immediate need to expand its power
supply system which is currently insufficient to meet the island's
industrial expansion and tourism needs. Over the last several years,
there has been an increased demand for electricity which cannot be met by
the few aging diesel generators which provide the majority of the
island's power supply. There is now a continuous loadshedding situation
which has forced many private business consumers to procure stand-by
generators. This situation also acts as a deterrent to recruitment of
other industrial and tourist enterprises who would be willing to
establish factories and hotels in St. Vincent.

Foreseeing this problem, the Govermment of St. Vincent and
the Grenadines decided to maximize the island's indigenous hydroelectric
potential when planning for the expansion of the power supply system and
the replacement of old equipment. In 1980, the Government commissioned a
preliminary site study which led to a more extensive study in 1982, which
was financed by the United Nations Development Fund. The World Bank
assumed the role of implementing agency and contracted with Shawinigan
Engineering Company, Ltd. to complete a study to determine the most
economically attractive hydroelectric investment and to design the
recommended project. As a result of this study, hereinafter referred to
as the "Shawinigan Report", five donor organizations and the St. Vincent
Electricity Services Co., Ltd. (VINLEC) are combining resources to carry
out the Cumberland Hydroelectric Project.

2. Power Generation

The generation, transmission, and distribution of
electricity in St. Vincent is the responsibility of St. Vincent
Electricity Services, Ltd. (VINLEC), the sole supplier of public
electricity on the island. As of July, 1984 VINLEC will be fully owned
by the Government of St. Vincent, and will continue to operate as an
autonomous public corporation. At present, electricity is generated from
two small hydroelectric plants and two diesel stations. Transmission and
distribution is effected through a mix of high voltage lines which
connect the generatina stations with main local areas, and low voltage
lines which connect local areas to electricity users. Electricity is
used for lighting, refrigeration, air conditioning (in hotels and
offices), and industrial purposes. A map of St. Vincent's power grid is
included in Figure 1.
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Existing generation capacity consists of a mix of hydro and
diesel units as shown below:

TABLE 1

GENERATION RESOURCES

Nominal Generation Date
Unit Capacity Capability Installed
No. KW KW E/ Year
Cane Hall 1 1126 1120 1971
Diesel Plant 2 1262 1120 1975
3 1262 1120 1974
ab/ 1800 1800 1983
Sub-total 5450 4040-5160
Kingstown 1 316 0 1958
Diesel Plant 2 460 400 1965
3 680 0 1967
4 670 0 1959
Sub-total 2126 0-400
South River
Hydroelectric
Plant
Sub-total 870 350-400 1958
Richmond
Hydroelectric
Plant
Sub-total 1100 425-725 1362
Total capacity 9546 4815-6685

a, Generation capability varies as follows:
Hydroelectric capability seasonally with rainfall; Kingstown with
repairs to only operating generator; and Cane Hall with need to
overhaul one or other operating generators.

b/ 3 recently procured high-speed generators of 600 KW each.
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- The existing hydro plants are run-of-the-river type, having
a very limited daily storage capacity. Consequently, the energy
production of these plants varies almost directly with the streamflow.
Hydro-generation of about 1,900 kW can dwindle to as little as 700 kW
during the dry season. Nonetheless, these plants have provided VINLEC
with an economical, reliable, and environmentally-friendly energy source
for the past 20 to 30 years, and should continue to do so for at least 20
to 30 more years.

Due to the limitations of VINLEC's existing hydro capacity
and increased consumer demand, the diesel component of their generation
system has been relied upon increasingly to meet energy demands;
diesel-generated energy has increased from 19% of total demand in 1970 to
61% in 198l. Unfortunately, most of VINLEC's diesel capacity has passed
its service half-life and a good portion of it (the entire Kingstown
plant) is facing imminent retirement. As these units age, their
maintenance and operating costs increase, breakdowns become more frequent
and spare parts for repair more difficult to acquire. During the latter
half of 1983 all units at the Kingstown plant were down and the slightly
newer Cane Hall units were required to perform at peak capacity almost
continuously, precluding or delaying the performance of necessary routine
maintenance operations. Should this situation occur again, the economic
service life of these units could be seriously jeopardized.

1982 statistics indicate that the Government of St. Vincent
imported 59,350 barrels of diesel fuel at a CIF cost of US$2,443,000.
Approximately 75% of this amount was utilized to generate electric
power. Financing the fuel procurement required 40% of the revenues
generated from electricity sales. This outlay can be decreused Dby
shifting generation to hydro resources while undertaking steps to
decrease line losses, upgrade existing diese: generators, and improve
overall utility performance.

3. Power Demand

During 1982 about 52,000 inhabitants, representing about
44% of the total population of the island of St. Vincent, had access to
electricity services. Shawinigan estimated that availability of
electricity in the urban areas (mainly Kingstown, Chateaubelair,
Barrouallie, Layou and Georgetown) averaged about .5%, while in the rural
areas access amounted to about 30%. During the same year electricity
consumption per capita averaged about 252 kwh/year, and installed power
generating capacity to about 83 watts per inhabitant. St. Vincent's per
capita installed capacity, energy consumption, and access was electricity
are among the lowest in the Caribbean Community (CARICOM).

Electric energy demand in St. Vincent arises from a mixture
of domestic, commercial, and industrial consumers. Exceptionally high
energy losses, resulting primarily from an inefficient transmission/
distribution system, significantly increase the energy requirements that
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the generation system is expected to meet. The 1983 energy sales, or
that amount of energy actually used and paid for by consumers, is
expected to be about 23 million kilowatt-hours (kWh). Losses of about
208 (an improvement in prior year losses due to a reduction in illegal
electrical hookups) due to power line inefficiencies will increase the
total amount of energy required to be generated to about 26 million kwh.
The current system peak demand, or the maximum power output required at
any one time, is 5500 to 5800 kW.

Electricity demand has grown considerably over the past
several years. Between 1970 and 1981, energy sales increased at an
average annual rate of 7%, while the peak demand grew at an average of
slightly more than 5% per year for the same period. Increased electrical
demand has generally reflected increased usage among all the consumer
classes (see Table 2). Actual annual demand increases have varied
considerably due to a variety of factors, including the eruption of Mt.
Soufriere in 1979, the passage of Hurricane Allen in 1981, and the
connection of a relatively large industrial customer in 1978. Also,
certain actions taken by VINLEC, such as sharp tariff increases and
recent extensive load-shedding, have predictably influenced energy
consumpt ion.

TABLE 2

Electricity Sales by Customer Class

1974 1982
Category @h & Gh 3
Residential 7.0 41.9 10.0 34.5
Commercial 5.5 32.9 8.0 27.6
Industrial 1.0 6.0 3.4 11.7
Public Lighting 0.3 1.8 0.4 1.4
Total Sales 13.8 82.6 21.8 75.2
Losses 2.9 17.4 7.2 24.8
Total Generation 16.7 100.0 29.0 100.0
Maximum Demand (MW) 3.6 - 5.3 -

VINLEC is faced with the task of supplving increased
energy and peak demand requirements with an aging, unreliable
diesel-based generation system and an inefficient transmission/
distribution system. In their report, Shawinigan forecasts (See Table 3)
that potential energy sales will increase at an average annual rate of
nearly 5% over the next decade, reaching 27.1 million kWh in 1986 and
35.1 kWh in 1992. Similarly, peak demand is expected to grow to 6350 kW
in 1986 and 7850 kW in 1992, an annual rate of 3.6%. (These values were
computed by an "eccnometric" model, which forecasts energy demand based
on socio-economic variables).
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TABLE 3

GENERATION AND PEAK DEMAND FORBCASTL/

Sales Losses (% of) Generation Load Peak Demand

Year (GM'Q/ ) Generation (Gwh) Factor % (MW)
1969 B.2 18.3 10.2 44.8 2.6
1970 10.3 18.3 12.6 51.4 2.8
1971 11.5 18.4 15.4 53.7 3.0
1972 12.6 18.2 15.4 48.8 3.6
1973 13.2 18.0 16.1 51.1 3.6
1974 13.8 17.4 16.7 53.0 3.6
1975 13.7 18.5 16.8 50.5 3.8
1976 13.8 18.3 16.9 49.5 3.9
1977 15.2 18.3 18.6 51.8 4.1
1978 17.6 20.4 22.1 52.6 4.8
1979 19.5 20.7 24.6 57.3 4.9
1980 19.6 23.7 25.7 63.8 4.6
1981 20.4 24.7 27.1 61.7 5.0
1982 21.8 24.8 29.0 57.0 5.3
19832/ 23.4 20.0 29.5 57.5 5.85
1984 24.6 18.5 30.2 58.0 5.95
1985 26.0 17.5 31.5 58.5 6.1
1986 27.1 17.5 32.8 59.0 6.35
1987 28.3 17.0 34.1 59.5 6.55
1988 29.6 16.5 35.4 60.0 6.75
1989 30.9 16.0 36.8 60.0 7.0
1990 32.3 15.5 38.2 60.0 7.3
1991 33.7 15.0 39.6 60.0 7.55
1992 35.1 15.0 41.3 60.0 7.85

1/  Source: Shawinigan Study Table 6.8.

2/ From 1983 to 1992, sales are estimates based on results of the
econometric approach.
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4. ~ Institutional Framework

a. Organization

VINLEC is a limited 1liability company which was
incorporated in St. Vincent in 1961 under the Companies Act. The company
has an authorized share capital of BEC$1.5 million divided into 300,000
ordinary shares of $5 each of which 82,484 shares are issued and fully
paid. The Government of St. Vincent owns 49% of the shares but the
Commonwealth Development Corporation (CDC) has effective control over
VINLEC through its majority shareholding (51%) and its representation on
the Board of Directors. Under VINLEC Articles of Association the number
of its directors is to be not less than three nor more than five. Under
an agreement between Government, VINLEC, and CDC, the board consists of
three directors nominated by CDC and two by Govermment. Government
nominees to the Board of Directors are the Minister of Home Affairs and a
private businessman. The Chairman of the Board of Directors is the CDC
representative for the East Caribbean. The Directors are responsible for
the overall management of VINLEC, but delegate authority for the conduct
of VINLEC's ordinary business to a General Manager. The Directors, who
meet three times a year, reserve for themselves final approval of such
matters as VINLEC's capital and operating budgets, salary levels, senior
appointments, borrowings and union contracts.

Under a 1973 Agreement CDC provides VINLEC with off-shore
management services and gives VINLBEC such advice as it requires on the
management and operation of the company. In recent years the management
services have consisted principally of a review of VINLEC's management
and operational plans and its budgeted and actual performance as well as
internal auditing services and assistance with overseas procurement and
recruitment. In addition to internal audit visits, a CDC senior engineer
visits St. Vincent at least once a year to inspect and advise VINLEC on
its operations. VINLEC's senior personnel also visit CDC's regional
office from time to time. With the strengthening of its management,
VINLEC's dependence on CDC management services has been reduced.
However, as a small organization with limited in-house expertize, VINLEC
will continue to need outside management services for several nmore
years. It 1is anticipated that institution strengthening activities
planned under this project will preclude the need for outside services
beyond 1988.

CIC has informed the Government of its desire to sell its
shares in VINLEC and to terminate the management agreement with VINLEC.
The decision is consistent with CDC policy to decrease its equity
position while retaining its status as a holder of long-term debt. CDC
has previously redefined its position in four other Caribbean utilities
to decrease corporate involvement in the internal affairs of the islands
nations.
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. The Government of St. Vincent was advised by the UN Center
for Multinational Corporations on its negotiating strategy. The buy-out
agreement which will be finalized when the Government's FY85 budget is
approved by Cabinet, provides for the transfer of CDC's preferred
debentures to the Government in July 1984 by means of a $220,000 payment
to be effected in two lump sum amounts, one in July 1984 and one in July
1985. Following the July 1984 termination of CDC's Agreement, the
Government of St. Vincent will wholly own the utility.

CDC has also provided long-term debt in the form of
debentures, with $1,570,000 outstanding at the end of 1983. As of
December 1981, VINLEC's capital structure was composed of 95% debt and 5%
equity. Because of low internal cash generation, VINLEC had to default,
since 1978, on all repayments of the CDC debentures. CDC has agreed to
reschedule its loan with an additional guarantee from the St. Vincent
Government. The rescheduling will become effective when Cabinet approves
the Government guarantee.

VINLEC's financial performance has been weak over the last
few years with negative rates of financial return (based on revalued
depreciation and related fixed assets). VINLEC's financial performance
has been adversely affected by revenue losses due to frequent load
shedding, plant breakdowns and power distribution losses (currently about
20% of total generation) mainly due to inadequacy of some distribution
installations, electricity undermetering and thefts (illegal hookups).
Internally generated funds have been insufficient to finance VINLEC's
small capital spending (about US$800,000 between 1979 and 1982) and on
December 31, 1982, a bank overdraft was being fully utilized to finance
its working capital needs.

b. Management and Staff

VINLEC's organization chart is shown in Figure 2. The
organization provides for three office heads: a Secretary-Accountant, a
Generation Engineer ard a Transmission-Distribution Engineer all
reporting to the General Manager. Although the organizational structure
is reasonably viable/functional, VINLEC's operations have been affected
in the past by the lack of available in-house professionals and by
insufficient skilled manpower. VINLEC's management has recently
addressed these problems and qualified professionals have been retained
to fill some of these positions. VINLEC's General Manager, a Vincentian,
is a qualified and experienced engineer. 1Its Secretary/Accountant and
Generation Engineer, who are Guyanese nationals recruited under person.l
services contracts with VINLEC, are qualified professiorals wiln
substantial practical experience. Together with their staff, they are
capable of running VINLEC's day-to-day operations.
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, VINLEC's total permanent staff as of February 1984 amounted
to 162 employees of whom four are university graduates (three engineers
and one accountant). The ratio of customer/number of employees and of
Méh sold/number of employees are 78 and 138 respectively. These figqures
are similar to those of neighboring countries (St. Lucia, Grenada,
Dominica) although they are considered somewhat high by developed country
standards.

5. Power Sector Strategy

a. Project Strategy

To meet current and future demands for electricity,
St. Vincent must expand its power supply capabilities while resolving
inefficiences in the operating system and the utility company. The
decision to increase hydroelectric generation was based on a need to
decrease dependence on imported fuel resources and to increace the use of
indigenous renewable energy resources. A rigorous cost/benefit analysis
carried out by the World Bank, has substantiated that this decision is
economically valid. It 1is essential that St. Vincent, following a
least-cost approach to incremental power production costs, must increase
the supply and dependability of electric power to facilitate expansion of
its industrial and tourism sectors.

wWhile construction of a hydroelectric system is
straightforward, there are constraints impacting on the total power
system which must be resolved. These constraints include transmission
and distribution losses, aging diesel generators, inadequate staff
development and poor financial performance. During the September, 1983
multidonor coordinating meeting for the proposed project, the Government
of St. Vincent was made aware that a significant portion of the proposed
project was being directed toward an improvement in the utility's
performance through: 1) continuing increases in its tariffs in order to
maintain a rate of return on average annually revalued assets of 3% in
1984, 5% in 1985 and 6% in 1986; 2) an improvement in the delinquent
accounts position; 3) a program for upgrading of the existing diesel
capacity; 4) a loss reduction program to reduce unnecessary waste of
power and 5) provision of technical assistance and staff training for
improvement of the administrative and institutional aspects of the
operating system,

In addition to providing a new power source and providing
for a financially and technically viable public utility, the project will
help plan for future energy expansion through a streamgauging program.
Finally, a modest initial watershed management plan will be implemented
for the Cumberland basin to protect the watershed and ensure maximum
streamflows for the hydroelectric system in the future.
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b. - Other Donor Assistance

In addition to the assistance being made available by
donors within the overall Cumberland Hydroelectric program, a number of
other activities are important in St. Vincent. The CDB/CARICOM Regional
Energy Action Plan (RAEP) is evaluating the necessity of creating a
centralized energy organization which would be responsible for: 1)
formulating energy policies; 2) coordinating studies and surveys for
energy planning purposes; 3) determining future energy needs and ways of
meeting these requirements; 4) implementing energy conservation measures;
and 5) assessing the future level of imported fuel requirements.

More specific current donor activities in the energy field
in St. Vincent include the provision by the Caribbean Development Bank
(CDB) of a 2.9 megawatt low speed diesel generating unit capable of
burning light and heavy fuels. The (DB project is intended to meet the
current excess energy demands so that emergency load-shedding can be
eliminated. The British Development Division is planning to fund a 100
kilowatt pilot hydro power station at Owia on the northeast coast of the
island. This activity is to provide electricity to a rural area not
serviced by the national energy grid. These projects provide contiguous
support to, but do not overlap or interfere with, the proposed project.

Environmental activities in the area which impact on this
project include a forest survey and sedimentation gauging program by the
Tropical Forestry Institute of Puerto Rico, a wildlife reserve awareness
program by the World Wildlife Foundation, a proposed 2 year study of the
National Watershed by the Organization of Amer ican States, and a forestry
policy initiative by the Canadian International Development Assistance
(CIDA).

6. Conformity with St. Vincent's Development Strategy

St. Vincent has assigned a high priority to an immediate
expansion of its hydroelectric power generation capability. In 1980 when
the Government commissioned the first study to determine the most
feasible expansion program, they did so to provide for future economic
expansion. Since that time the generation capcity of the utility system
has deteriorated at a more rapid rate than was originally anticipated.
The current need to provide for operating industry and tourism will be
met with the arrival of the CDB financed 2.9 MW generator, combined with
three 600 KW generator sets VINLEC recently purchased. Future demand
will be met by this project and future hydroelectric projects.

St. Vincent is determined to decrease its dependence on
imported fuel sources and to utilize its hydro potential. Expenditures
on mineral and fuel imports increased from US$2.1 million in 1977 to
US$5.7 million in 1981, an annual growth rate of about 35% which meant
that lubricants and fuel constituted about 10% of total merchandize

imports.
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7. ° Relationship to Mission Strategy

The Mission fully supports St. Vincent's efforts to improve
its basic infrastructure, including its domestic electricity supply.
That current demand outstrips supply is clearly evidenced by the fact
that peak demand is almost twice the available supply resulting in
continuous loadshedding. The Mission has reviewed Shawinigan's
hydroelectric proposal and the associated package of assistance designed
to upgrade the overall electrical system, and agrees that through the
project St. Vincent's pressing energy needs can be most effectively
addressed.

AID has a long history of support for energy production
programs as a fundamental component for broad based economic growth. The
decrease in reliance on fossil fuels and the increase in the use of
.alternative sources of energy has been a fundamental goal of the AID
program. In St. Vincent the potential for hydroelectric power provides
an economically and technically feasible method of energy production.

The Cumberland Hydroelectric project is essential to assure
that St. Vincent is in a position to take maximum advantage of the
Caribbean Basin Initiative. Economic growth in St. Vincent is dependent
upon the presence of minimal, but basic, economic infrastructure and it
is certain that the present electricity supply will have to be increased
if it is to provide support commensurate with projected economic growth.
A strong economic expansion has been underway in St. Vincent. Over the
past several years, the government has had a significant measure of
success in attracting labor-intensive manufacturing plants to the country
(e.g. manufacturing activity increased 16 percent in 1981). So that now
the country's manufacturing sector is relatively large for a country at
its stage of development, contributing 10% to GDP. Firms include garment
making, corrugation of iron, plastics, glove manufacture and electronics
assembly.’

The climate for further development of the productive
sectors, especially manufacturing, is good. The country has an
appropriate set of investment incentives, relative political stability,
a healthy investment climate, low wages, and an adaptable labor force.
However, an insufficient electricity supply has been identified as a
serious constraint to further industrial development. The proposed
program of activities is designed to provide an electricity supply
adequate to meet St. Vincent's development needs.

Bilateral ESF assistance to the Government of St. Vincent
is seen by the Country Team as a fundamental element in our political
support for that independent nation. The Eastern Caribbean governments
are, for the most part, pursuing development policies based largely on
free enterprise led growth. By responding to this development priority,
AID will be underscoring support for democratic institutions and a free
enterprise economy.
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- The Cumberland Hydroelectric project is also reflective of
USAID's strategy to participate in co-financed donor projects.
Participation in this method of implementation is consistent with Agency
policy as stated in the May, 1983 policy paper on "Co-financing", This
project will permit the World Bank, AID, CIDA, and EIB to present a
unified voice in assisting St. Vincent to achieve a degree of
independence from world oil suppliers and to revise their electric

utility pricing and operational policies to provide for self-supporting
power generation.

The project design has also incorporated AID policy guidelines
set forth in the Institutional Development Policy Paper. In order to
achieve the desired objective of financial viability for VINLEC, the
Project includes necessary organizational and policy reforms to address
constraints which have impeded its effectiveness. Various steps will be
taken by the host country to establish a technically and financially
viable utility able to serve the long-term needs of the country.

B. Objectives

The goal of the proposed project is to establish the physical
productive infrastructure essential to achieve a self-sustaining level of
economic growth for St. Vincent,

The purpose is to meet current and future energy demands of the
industrial, tourism, and domestic sectors in St. Vincent and assure that
these needs continue to be met on a self-sustaining basis by cof inancing
a program of activities which will expand energy production and which
will contribute to the long-term financial viability of the electric
utility.

C. Project Elements

The Cumberland Hydroelectric Project, which comprises the
construction of all the works included in VINLEC's 1985-88 power
investment program, is expected to meet the estimated energy generation
requirements through 1992; reduce substantially the imports of petroleum
products (about 34,500 barrels/year which is equivalent to 33% of
St. Vincent current total petroleum consumption); improve the quality of
electricity services; reduce the high level of system losses; improve
VINLEC's management and staff skills through a comprehensive training
program and managerial assistance from consultants; and provide studies
to develop future hydroelectric schemes. The physical works and
consulting services included in the proposed project are described below:

1. The Hydroelectric Facility

The basic layout of the Cumberland System is shown in
Figure 3. The primary components of the system include four diversion
works and three powerhouses; pipelines will convey the water from the
intake works to the powerhouses. The scheme 1is basically a
run-of-the-river type, although some storage capacity has been provided.
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. Diversion works located at the Convent, Hermitage, Grove,
and Spring Village areas will include low concrete diversion dams, short
conveyance flumes, intake structures to control the amount of water
entering the system, and settling tanks. A concrete/masonry storage tank
is to be provided at the Grove Dam site. This storage capability will
provide for short-term system peaking ability during low-flow periods.

A total of approximately 6500 meters of pipeline will be
required to convey water to the powerhouses. This pipe will range in
size from 0.55 meters for the Hermitage diversion to 1.25 meters for the
Cumberland 3 penstock. Although 440 meters of steel pipe will be
required to handle the high pressures upstream of the Cumberland 1
station, the bulk of the pipeline will be of woodstave pipe. The
decision to utilize woodstave pipe was made following an analysis of
economic, geologic, and topographic factors, and in consideration of the
fact that VINLEC has experience with this type of conveyance at its
existing hydro stations.

The powerhouses will include turbines, generators, and
necessary electrical, safety, and control equipment. The turbines will
likely be turbo-impulse type, which suit the Cumberland operating
conditions, and will turn synchronous alternators. Generation conditions
and output of the three stations is shown in Table 4 below;

TABLE 4

DESIGN CRITERIA

Head Max imum
Net Flow Units Size Output
(m) (m3) (kW) (kW)
Cumberland 1 155 0.92 One 1,370 1,370
Cumberland 2 78 1.87 One 1,200 1,200
Cumberland 3 42 2.20 Two 400 __800
3,370 kW

Each of the Cumberland stations will be largely automated,
and overall system operation will be controlled from the more accessible
Cumberland 3 powerhouse. Provision for manual operation of each plant
will also be made in case of any malfunctioning of the remote control
system.
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2. . Diesel Generator Rehabilitation

Following the provision of the Caribbean Development Bank
2.9 megawatt generator in November 1984, two of the four antiquated
generators at the Kingstown plant will be retired. A decision to place
the plant on a standby status rather than attempt to rehabilitate all of
the generators was based on the rapid deterioration in their condition
during project design and a final benefit/cost analysis which concluded
that, except in emergency situations, operations at the plant cost more
than the value of the electricity generated by the operating generators.

The Cumberland Project will therefore provide for the
rehabilitation of all the diesel generators at the Cane Hall facility and
essential repairs to two of the generators at the Kingstown facility.
These units have been used beyord their recommended 1limits during the
critical shortage of electricity in the previous 18 months and now
require extensive overhauling.

3. Transmission and Distribution

In order to upgrade St. Vincent's electricity transmission
and distribution system, the project will provide for; the installation
of high voltage lines (11kVv, 6kV, and 2.4kV) and low voltage line (440V
and 220V), the installation of a 33kV transmission line to link the power
stations to Kingstown, the addition of distribution transformers and
street lights, and the procurement of utility vehicles. This component
of the project will assure that electricity is transmitted as efficiently
as possible, thereby preventing additional unnecessary line losses.

4. Loss Reduction Program

From 1970 to 1977 energy losses averaged 18%, but increased
to 24.8% by 1982. 1In 1983 VINLEC implemented a program to reduce illegal
line hookups and planned to install some power factor capacitors which
would combine to decrease losses to approximately 20.0%, still an
unacceptable drain on the system. These losses include; transmission

loss, distribution loss, power station internal use loss, under -metering
and thefts.

The Caribbean Development Bank (CDB) has recently completed
a study of these energy losses ard has recommended a reduction program
which will be included in the CDB financed portion of this project as a
follow-on to their original work. The reduction program will consist of
the addition and replacement of approximately 1,000 KVAR of capacitors
and the replacement of approximately 2,000 customers' metering
equipment. This program will reduce line losses to 15%, a reasonable
target for a power system of this size.
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5. Streamgauging Program

o

Seven river streamgauging facilities and approximately five
rainfall measurement stations at different rivers will be installed in
order to establish a network of hydrologic data which will serve as the
basis for future hydroelectric facilities. Currently there is one
streamgauging device in the Vermont Valley which has been installed and
is being monitored by the U.S. Geological Service (USGS) for the
Institute of Tropical Forestry. The Cumberland project's streamgauging
program will take into account experience gained from the USGS program. <

6. Watershed Management Program

Since the Cumberland Rydroelectric Scheme does not include
any significant storage reservoirs, the production of power depends on a
regular and sustained flow of water delivered by the 3860 acre umberland
watershed. 1In order to assure that the hydroelectric facility continues
to operate to its designed specifications, a watershed management program
will be implemented under the project for the protection and management
of the watershed's resources which are presently in good condition.

The major thrust of the watershed management plan ic to
preserve the forests that currently exist in the watershed and to provide
protection against sedimentation. To accomplish this objective, the
program will improve the forest protectinn system, reforest areas which
are unsuitable for agricultural purposes, and encourage soil conservation
techniques appropriate to the steep slopes located in the watershed.

7. Institutional Developmrent

The previously discussed components of the Cumberland
Hydroelectric project will provide for the increased and more efficient
production of electricity in St. Vincent. The institutional development
component will address the operational capabilities of the St. Vincent
Electricity Services, Ltd. (VINLEC) and the policies which govern its
operations. The activities financed under this component, which are
discussed below will enable VINLEC to operate as a self-sustaining
authority at the end of project and to handle the debt servicing
requirements resulting from this program.

a. Training

The main objectives of the training component are;
(i)to establish within VINLEC a capacity for systematic and sustained
manpower planning, and (ii) to create or improve critically needed skills
within the organization through a five-year program of on-the-job
training, fellowships, and limited technical assistance.
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- To achieve these objectives, the project will finance
training for a newly appointed Personnel Officer who will oversee
VINLEC's staff recruitment and development. The project will also fund a
five year training program to:

(i) ensure the earliest possible availability of
fully trained Vincentian professional-level staff
through an accelerated program of upgrading of
accountants and engineers through overseas
training;

(ii) help establish a core group of Vincentian
technicians through full technician training of
four Technical College graduates at the College
of Arts, Science and Technology (CAST) in Jamaica;

(iii) provide technical upgrading of skilled workers
and foremen/supervisors mainly through on-the-job
training assisted by short-term outside experts.
For selected staff, this training would be
reinforced through exposure to working methods
and operational procedures in another utility
with similar operations.

b. Technical Assistance

The project will finance three levels of technical
assistance: Shawinigan Engineering, Ltd. (IDA funded) will be retained as
the project's architectural and engineering consultant; a personal
services contract (IDA funded) will be used to obtain the services of a
project manager who will head VINLEC's project management unit; and
consultant's services (CIDA funded) will be obtained to provide
managerial, administrative, financial and other technical assistance
(previously provided by CDC) to the utility company, VINLEC, during the
life of the project. 1In addition to the above assistance to VINLEC,
contracting firms (funded by various donors) will be used to build or
install components of the project.

c. Tariffs and rate structures

VINLEC's financial performance to date has been poor .
Activities undertaken in this project to decrease expenditures on
imported fuel, decrease power plant operations and improve technical
performance, will provide the basis for a financially viable future.
However the project will require several financial disciplines to be
imposed (in compliance with the World Bank Agreement) to insure that the
utility achieves a self-sustaining status. These disciplines include:
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( 1) VINLEC will be required to maintain its tariffs
at a level which will yield rates of return on
average net revalued fixed assets of 4% in 1985,
6% in 1986 and 1987, 7% in 1988 and 1989 and 8%
in 1990 and thereafter;

( i1) VINLBC will be required to not incur any
long-term debt prior to project completion;

(iii) VINLBC will be required to reinvest iis funds in
the utility and will not pay the Government any
dividends on its stock until project completion.

(iv) VINLEC will be required to obtain access to
short-term financing by bank overdraft in the
amount of BC$3 million.

8. Financial Composition

The seven project components discussed above will cost
$31.338 million as presented in Table 5.

D. AID Implemented Components

During project design the apportioning of funds among the
various donor-agencies was arranged with regard to various donor
procurement restrictions, source/origin of the recommended commodities,
and the type of funding being supplied by each donor.

As a result of these considerations, AID is funding the civil
works construction (to be carried out by U.S. and Vincertian
contractors), the stream-gauging program (which will utilize U.S.
manufactured equipment), and the watershed management program (a key
concern given AID's environmental policy). The specific AID-financed
elements of the program are described in more detail below.

1. Civil Works

The cesponsibility of the AID-financed construction
contractor will be to carry out the civil works component of the hydro-
electric project. Construction is scheduled to begin in February 1985.
The civil works will involve construction of site facilities, diversion
dams, intakes, settling tanks, a storage tank, minor pipeline, minor

works and the powerhouses. In addition, minor road repair and
strengthening of bridges from Kingstown to the project site will be

financed.

The original project design called for construction of
three storage tanks to increase the availability of water during the peak
demand hours. Subsequent analysis has indicated that only the Grove Dam

tank is required.
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Cost Estimate(US$ Thousand)

TABLE 5

SUMMARY OF PROJECT COSTS

BY PROJECT COMPONENT, SOURCE OF FUNDING

FOREIGN EXCHANGE (FX) AND LOCAL COSTS (LC)

Financing Plan (Us$ Thousand[!l

1DA CIDA cos EIB USAID _COsY
Lc 2. MEEMHHMEB'@QEEME FX . Total LC
Cumberland Hydro Scheme
Civil Works 3352 4951 83u3 - - - - - - - - - - - - 2274 4931 7228 1078
Turbine and Generators 321 2790 3111 - - - - - - - - - - 2790 2790 - - - 321
Pipeline, Electrical and ~

Mechanical Equipment,

Transaissions & Telecons. 662 6546 7208 - - - 662 6546 7208 - - - - - - - - -
Engineering and Adminiscracion 316 1285 1601 - 1285 1285 - - - - - - - - - - - - 316
Rainfall and Streamgauging

Network 70 205 275 - - - - - - - - - - - - 70 208 273 -
lch-bliltltton Diesel Plant 133 967 1100 - 967 967 - - - - - - - - - - - - 133 g,
Loss Reduction Program 2041 3399 5440 - - - - - - 1101 3399 4500 - - - - - - 940 ‘l‘\
Transmission and Distribution 362 173 1135 - 173 1713 - - - - - - - - - - - - 362
Project Manager 162 620 782 162 620 782 - - - - - - - - - - - - -
Managerial Services 17 485 562 - - - 17 485 562 - - - - - - - - - -
Training 155 656 8l1 155 656 a&l1 - - - - - - - - - - - - -
Hydroelectric Studies 101 359 460 - 359 359 - - - - - - - - - - - - 101
Watershed Management 300 250 550 - - - - - - - - - - - - 250 250 500 30

TOTAL 8:0_'»2 23286 31338 317 4660 4977 739 7031 7770__ 1101 3399 4300 - 2790 2790 2594 5406 8000 3301
af Inflation for AID funded components has been calculated compounded annually at

7.3% and contingency at 15%.

Inflation for non-AID funded

componenta has been calculated at approximately 10X for

local costs and 7% for foreign exchan

at 122,

ge coete and contingency
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- The civil works contractor will prepare the site in which
the CIDA supplied woodstave pipe will be placed by a Canadian
contractor. The weight of the pipe and water to be taken across the
river is substantial. It is, therefore, proposed to use Bailey or
similar bridges at the river crossings and to use the bridge both as a
support and a platform for maintenance work.

The pipelines alongside the road will be ahove ground and
supported in wooden cradles high enough above the ground to allow easy
circulation of air and reduction of fungal attacks. The sill on which
the cradle rests will be of concrete or wood on a gravel bed to
facilitate drainage. ‘There will also be a permanent access road
alongside the pipe for maintenance purposes.

The AID contractor will build the powerhouses which will
house the EIB supplied turbines and generators. Basically the powerhouse
will be of steel frame construction with an outer concrete block wall and
an asbestos cement roof. There will be an overhead travelling crane in
each powerhouse. The powerhouse layout will include an outdoor
switchyard of the type already known at the two VINLEC hydroelectric
stations. The design of the powerhouse will maximize the amount of light
and ventilation that can be provided. From the turbines the water will
flow to the intake of the downstream plant or back to the river.

Minor pipeline and other works will be procured with AID
financing through the construction contractor.

Construction will be carried out in such a way as to have
the least possible negative effects on the population of the local
villages.

2. Streamgauging Program

Since the development of additional hydropower sites will
likely play an important role in VINLEC's future, there is an urgent need
to begin gathering pertinent hydrologic information, especially
streamflow data, to facilitate optimum site selection and design. The
project will therefore finance the installation of a hydrologic data
gathering network consisting of seven flow-recording stations and five
rainfall stations on select rivers around the Island. Design and site
selection has been done by the project engineers, Shawinigan, and the
specifications are included as Annex K. Actual procurement and
installation of the stations, including any construction work, will be
performed by the AID civil works contractor. The Government, through
VINLEC or the Water Authority, will be required as a condition precedent
to procurement of the streamgauging equipment to monitor and maintain the
stations for the life of the project and beyond.
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3. . Watershed Management Program

AID is committed to financing implementation of the
Cunberland Watershed Management Plan in order to preserve the
availability of water to the hydroelectric facility. Decisions on the
major focus of the plan were based on the importance of areas of the
watershed to the sustained flow of water.

The generation of electrical power by Cumberland 1 will be
dependent only upon the waterflow rate from the watershed above the
Convent and Hermitage Dams. (See Figure 3, p. 18). This area is in
virgin jungle, more correctly called primary and secondary forest. The
objective of the watershed management program in this area will be to
preserve the present status, by insuring that legislation is in place to
prevent the exploitation of this land, and that the regulations are
rigorously enforced.

Water intake for Cumberland 2 will consist of the exhaust
water of Cumberland 1 and the waterflow from the watershed between
Hermitage-Convent and Grove. Of the total amount of piped water arriving
at Cumberland 2, 50% will be from the exhaust water of Cumberland 1, and
50% from the waterflow of the watershed between Hermitage and Convent,
and Grove. The condition of the watershed in the area between
Hermitage-Convent and Grove is unclear but appears to be a mixture of
primary and secondary forest, with a moderate amount of agricultural
activity (banana plantations). The objective of the watershed management
program in this area will be to improve the watershed by establishing
forest plantations on cleared land which is not 1in agricultural
production, protect the existing forests, and if required, provide soil
conservation measures on a 100 meter band of each side of the Cumberland.

Cumberland 3 will be powered by piped water originating
from three sources 1) exhaust water from the Cumberland 1 facility, b)
exhaust water from the Cumberland 2 facility and ¢) waterflow from the
watershed between Grove and Spring Village. The watershed between Grove
and Spring Village will contribute only 15% of the total amount of piped
water reaching the Cumberland 3 - Powerhouse. The watershed above Grove
will be contributing 85% of the piped water to Cumberland 3 due to the
passing on of the exhaust water from Cumberland 1 and 2. The watershed
area between Grove and Spring Village is the most wvulnerable to
degradation. There is moderate to high agricultural activity near the
access road which runs parallel to the river in many places, but in terms
of the area's importance to the Cumberland Hydroelectric Project, it
would be hard to justify a major conservation/management activity for
this watershed. Therefore, the objective of the watershed management
program in this area will be to prevent further agricultural exploitation
of the area by enforcement of regulations and to provide soil
conservation measures on a 100 meter ban on both sides of the Cumber land
River to limit the amount of sedimentation reaching the Cumberland 3
water supply.
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- A specific description of the watershead management plan aa
designed by the natural resources advisor is contained in Annex J.1 which
is on file in RDO/C and LAC/DR. The basis of WSMP funding provided in
this paper is documented in Annex J.2. Additional work needs to be
carried out to prodi:e a time-phased plan which can be implemented within
the capabilities of the Government of St. Vincent as augmented by the
Project Grant. Effects of a recent wildlife protection grant by the
World Wildlife Fund, a proposed national watershed management study by
the Organization of American States, a CIDA initiative in forest policy
definition, the AID funded agricultural project, and other events must be
incorporated into a final plan. Additionally, an administrative
mechanism must be worked out to integrate the implementation of this
activity within the overall hydroelectric project. It is critically
important that the watershed management component not be delayed;
therefore, the implementation plan will be prepared immediately following
project approval.
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I1I1. COST ESTIMATE AND FINANCIAL PLAN

A. Fiﬁanc ial Plan

Total project costs of $31.338 million are 1illustrated by
expense category in Table 6. AID will be providing $8.0 million to
finance the civil works, streamgauging, and watershed management
programs. The AID specific financing requirements are detailed in
Table 7. The civil works and streamgauging will require $7.5 million
which will be provided on a loan basis at AIL's most concessional
terms. The watershed management program will cost $0.5 million and will
be grant financed. The remaining $23.338 million of project financing
will be provided as follows;

World Bank (IDA) 4,977 (Loan)
Canadian Internati-nal Development Assistance 7,770 (Grant)
European Investment Bank 2,790 (Loan)
Government of St. Vincent 3,301

(to be obtained from VINLEC's Cash Flow)
Car ibbean Development Bank 4,500 (Loan)

All donor contributions will be provided to the Government of
St. Vincent and the Grenadines, which will pass the funds on to the
St. Vincent Electricity Services Ltd. (except the AID grant). The
execution of the subsidiary loan and grant Agreements is a condition of
all donors' credit effectiveness. The Government's own contribution to
the project will consist of financing a portion of the local costs of
each component of the project but mostly the civil works component. The
Government's contribution to the AID funded components is $1.1 million or
14.0% of AID financing. Approximately $500,000 of these funds will be
used to co-fund the civil works contract to include the reinforcement of
bridges and preparation of roadways from the port of equipment entry to
the jobsite. This cash requirement will be supported by VINLEC's
expanded overdraft facility which will be replenished by VINLBEC revenues.

B. Repayment Capability

1. VINLEC

Funding for this project will be provided to VINLEC through
the Government of St. Vincent and, likewise, repayment of the loans will
be from VINLEC generated funds through the Government. An analysis of
VINLEC's ability to finance operations, plan for additional capital
expenditures, and repay the old debts to CDC as well as the new debDts
incurred under this project was performed by AID-funded project design
consultants.

The analysis indicates that VINLEC's ability to comply with
the proposed financial covenants is relatively insensitive to
concessionary financing terms associated with AID assistance although
higher rates could place a further burden on VINLEC's already strained
cash postion, its ability to finance its portion of the project
commitment from internal funds, and its ability to service its debt.
This is particularly true if operating income fails to meet World Bank
projections. AID has, therefore, carefully weighed the advantages of
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SUMARY OF PROJECT COSTS

BY EXPINSE CATEGORY AND SOURCE OF PURDING

{uss -000)
LIFE OF PROJECT FUNDING -
PXPENSE CATEGORY AID _
X It TOTRL_ | GOSV mA | cma EIR oe oL
1. Technical Assistance -
a. Project Manager - - - - 782 - - - 782
b. Supervisory Consultant - - - 316 1,285 - - - 1,601
c. Managerial Services - - - - - 562 - - 562
SUB-TUTAL - - - 316 2,067 562 - - 2,945
2. Trainimg - - - - 811 - - - 81)
SUBTOUTAL -y - 1 - - a1 | - - - 811
3. Comodities
a.. Turbines & Generators - - - 321 - - 2,790 - 3,111
b. Pipeline, Electrical
and Mechanical Equip~
nent -~ - - - - 7,208 - - 7,208
c. Rainfall & streampug-
ing equipment (L) 205 70 275 - - -. - - 275
d. loss Reduction Equip~
pent - - - 940 - - - 4,500 5,440
e. Transmission & Distri-
ution Equipment - - - 362 773 - - - 1,135
SUBTOTAL 205 ‘70 275 1,623 713 7,208 (2,790 4,500 17,169
4. Other Costs
a. Rehabilitation of
Diesel Plant - - - 133 967 - - - 1,100
b. Civil Works (L) 4.951( 2,274 7,225 1,078 - - - - 8,303
c. Hydroelectric
studies - - - 101 359 - - - 460
d. Watershed
/Maﬁaqement (G) 250 250 500 50 - - - - 55¢C
\ \ = : | '
SUBTOTAL s,200] 2,526 [7,725 |32 Diaze | - - - | irias
TOTAL 5,606 1 2,594 18,000 lS,jCX ,977 17,770 [2,790 'l 4,500 1 32,28

a/ I.nfh?um for AID funded carpoanents has been calculated corpounded annually at 7 .:7 and
contingency at 17§ Inflation for non-AID fuxded aorpanents has been a
calculated at approximately 1C% for local costs axd 7% for foreign

exchange costs and contingency at 12%.



TABLE 7

AID FUNDED COMPONENTS 2/

(US$000)
Description Local Costs Foreign Cost Total
1. Civil Works
a. Temporary Facilities and
Pipeline Foundation 622 847 1,469
b. Diversion Weirs (Dams) 290 774 1,064
c. Intakes 61 164 225
d. Settling Tanks + Control +
Inlet Tanks 636 1,686 2,322
e. Roads, Bridges 179 314 493
f. Powerhouse Civil 151 430 581
g. Contingency (17%) 335 736 1,071
Sub-total Civil Works 2,274 4,951 7,225
2. Streamgauging Bquipment 70 205 275
3. Watershed Management
Including Contingency 250 250 500
Total 2,594 5,406 8,000
R ======z== =ro==——-

3/  1Inflation which is included in each line item was calculated
at 7.5% compounded annually.
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imposing higher interest charges aga.inst the impact of unforeseen project
difficulties on VINLEC's operating income and total cash flow. It was
concluded that concessionary terms are reasonable.

2. Government of St. Vincent

The Goverrment will be repaying all donor loans under this
project and the Eastern Caribbean Central Bank will be required to
convert VINLEC generated funds (Eastern Caribbean Dollars) to the
appropriate currercy of repayment. Foreign exchange availability should
not pose a problem if estimates of operating income are realized. Each
East Caribbean dollar of revenue generated by VINLEC represents a claim
on the East Caribbean Central Bank (BECCB) which on request must convert
the E.C. dollar into U.S. dollars. Convertibility is gquaranteed by the
BOCB's "cover ratio" requirement which mandates that the BOCB hold
foreign exchange cover equal to 60 percent of its notes and coins in
circulation and other deposit liabilities.

C. Status of Co-financing Agreements

At the request of the Government of S5t. Vincent, the World Bank
agreed to assume the leadership role in developing the Cumberland project
and in forming a consortium of donors to finance the project. The core
members of the consortium, CIDA, CDB and the World Bank jointly
participated in the review of the prefeasibility and feasibility studies
of the project completed by Shawinigan Engineering Company in 1982 and
1983. The Government of St. Vincent requested support for the Cumberland
project at the 1983 session of the Caribbean Group for Cooperation in
Economic Development.

In response to that request, RDO/C participateéd in the World
Bank Appraisal Mission to St. Vinceni in August/September, 1983. During
that Mission, the basic structure of the project was agreed upon,
specific elements of the project were allocated by donor and a schedule
for final project development established. The Buropean Investment Bank
also participated in those discussions.

In March 1984, the World Bank chaired a Donor's Coordination
Meeting in Washington to review the status of donor commitment and to
agree upon a donor coordinating mechanism. Attending were the World
Bank, CIDA and AID. Based on experience with other similar donor
consortia, CIDA requested that the World Bank assume more active
responsibility for donor coordination, including establishing a schedule
of supervisory missions and establishing a formal and regularly scheduled
donor steering committee. It was agreed that any donor could call a
steering group meeting at any time but that the World Bank would call a
meeting approximately every six months. It was also agreed that project
reports submitted t» any donor would be copied to all donors. Donors
would also concur upon VINLEC reporting formats and attempt to
standardize reports to reduce VINLEC's reporting burden. A draft
Memorandum of Uncerstanding was presented to the meeting and agreed
upon. The watersted management element of the project will be added to
the Memorandum's innex when that component has been finalized with the
Government of St. Jincent.
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Donors are in various stages of completing their own financing
arrangement;” approval of all financing is a reasonable assumption, but a
condition precedent to disbursement will require that all financing be in
place. CIDA has its Treasury level approval for the project and expects
to sign its agreement with the Govermment of St. Vincent in May or early
June. The World Bank's Executive Board will consider the project on May
22 with execution of its agreements in June. (DB plans to approve its
financial package at its July 12 Board meeting. Finally, EIB has
negotiated its agreement and it has been initialled. Minor changes are
necessary but no issues remain to be negotiated.



v. IMPLEMENTATION PLAN

A. Implementation Schedule

Project activities are programmed to take place over a period of
approximately four and one-fourth years from the date of signing the
Project Agreement. AID financed activities are scheduled to be completed
by the end of 1987, after which an evaluation will be verformed. The
Project Assistance Completion Date (PACD) has therefore been set for
September 30, 1988, which follows the commissioning of the final
hydroelectric powerhouse by a few months. The proposed implementation
schedule for the various project components is presented in Table 8.

The Government of St. Vincent and the Grenadines through the
utility company, VINLEC, will engage contractors for the civil works (AID
Handbook 11 procedures) and for the manufacturing, supply, and
installation of the electro-mechanical equipment. The diesel
rehabilitation and loss reduction programs will be implemented through
VINLEC's force account and/or local contractors under the supervision of
the project engineers and the project management unit. The watershed
management plan will be implemented by the Forestry Division of the
Ministry of Agriculture.

The supervisory consultant, Shawinigan, has been preparing
contract bidding documents for all donor packages. The donors have
reviewed these documents in draft, submitted comments, and are awaiting
final revisions. Immediately upon Project signing, prequalification of
contractors, Invitation for Bids, and shortlisting contractors can
proceed, although actual contracting will not be possible until all
conditions precedent to disbursement for civil works have been met. An
implementation schedule for initiation of AID funded activities is
presented in Figure 4, and a lifc -of-project civil works implementation
schedule is presented in Figure 5.

The AID-financed watershed management program is integral to
preserving the conditions which permit a cost-effective hydroelectric
scheme in the Cumberland Watershed. It is essential that activities
under this program begin immediately upon signing of the Project
Mreement so that no further destruction of the watershed is incurred as
a result Project publicity. The watershed management plan will be
finalized during a second TDY by AID's forestry and environmental
advisors in July, 1984, Project Development and Support Funds will then
be used to fund short-term technical assistance to begin the critical
first steps toward implementing the plan (i.e. identifying guards for
training, assuring adequate legislation, etc.).
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The general implementation schedule for AID financed activities

is as follows;

March 1984

June 1984
July 1984
September 1984

September 1984

November 1984

December 1984

January 1985

February 1985

May 1986
December 1986
June 1987
December 1987
June 1988

September 1988

Prequalification Notice for Civil Works
contractor published in the CBD.

Project Agreement Signed.
Watershed Management Plan finalized
Initial Conditions Precedent Met.

Short-term T.A. for watershed implementation
begins.

IFB for Civil Works contractor sent to
short-listed firms by VINLEC.

Advertisement for Watershed Management
personal services contractor publisheq.
Receive and evaluate civil works contractor
proposals,

Select and notify contractor.

Negotiate and sign Civil Works contract.
Long-term T.A. for Watershed Implementation
begins.

Civil Works construction begins.

IFB for streamgauging equipment issued.

Interim Evaluation conducted
Commissioning of Cumberland # 1
Commissioning of Cumberland § 2
Commissioning of Cumberland # 3
Final evaluation conducted

Project Assistance Completion Date
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B. Administrative and Monitoring Arrangements

1. A.I.D. Responsibilities

The Regional Development Office/Caribbean's Engineering and
Energy Office (E/TA) will be responsible for managing the AID loan
financed portion of this project and coordinating with the other donors
where necessary in matters relating to their inputs. E/TA staff
currently consists of two USDH engineers, one U.S. contract engineer and
two FSN engineers; a third USDH will join the staff shortly. The
Mission's Agriculture and Rural Development office will be responsible
for managing the watershed management component of this project. ARD
staff consists of five USDH agriculturists. A core project committee
will be established consisting of one USDH engineer (project officer) and
representatives of the ARD, Capital Projects and Controller's staffs.

The Project committee will be assisted in contracting and
procurement actions by the Contracts Officer; evaluation matters by the
Program Office, training matters by the Human Resources Office, legal
matters by the Regional Legal Advisor and environmental matters by the
mission's Environmental Officer.

This project has been under active study and design by
world Bank funded consultants for two years and the implementation
activities have been planned to minimize demands being placed on donor
direct-hire and Government of St. Vincent resources. Following initial
host country procurement and contracting review responsibilities, RDO/C's
participation in the project should revert to monitoring, not intense
implementation. RDO/C is confident that the VINLEC project management
unit which will be headed by an expatriate engineer will be capable of
coordinating the various programs.

2. Government of St. Vincent Responsibilities

The major implementing organizations under this project
will be the St. Vincent Electricity Services, Ltd. (VINLEC) and the
Ministry of Agriculture, Forestry Division (watershed management only).
VINLEC will establish a project management unit solely for the purpose of
implementing this project. The project manager who will be contracted to
head this unit, will be an expatriate because a Vincentian with the
qualifications for this position is currently not available. The Project
Manager is defined to operate in a coordination, consulting, advisory and
staff role. Current plans call for him/her to head up a small Project
Management Unit consisting of the Project Manager, an accountant/
bookkeeper and perhaps one or two additional staff. This unit with
assistance from the architectural and engineering consultant and the
off-shore management consultant should have no difficulties carrying out
the designed functions.

The Watershed Management Program is distinct and separate
from the other activities in this project and will be implemented under
the direction of the Chief Forestry Officer of the Ministry of
Agriculture. All proposed activities within the plan are activities
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currently being carried out by the Forestry Division on a smaller scale
throughout +the entire island. There are no anticipated problems in
providing for these same activities on an isolated basis in the
Cumberland Valley. However, to take some of the organizational burden
away from the chief forestry officer, the Project will provide a personal
services contractor to organize and initiate the activities called for in
the watershed program, as well as administrative details required during
the initial stages of implementation of the watershed management plan.

3. Various Consultants Responsibilities

There will be at least six major offshore consulting
contracts awarded under this project; 1) engineering, 2) civil works
construction; 3) manufacture and installation of the turbines and
generators; 4) production and installation of the penstocks; 5)
outfitting of the substations and the transmission system and 6)
intermittent managerial consulting services. The engineering consultant
(#1) will report to VINLEC's general manager in respect to the
discharging of his duties and will direct the work of the other
contractors (¥2 to #5) in respect to technical design criteria. All
contractors (# 1 to #6) will be responsible to VINLEC's project
management unit in terms of reporting, change orders and requests for
payment. Figure 6 provides a chart of the flow paper in respect to the
AID-funded contractor (#2) and the other project participants.

4. Various Donor Responsibilities

The World Bank has assumed the role of lead implementing
agency. As such, their Agreement with the Government of St. Vincent will
contain the majority of the Conditions Precedent to Disbursement and
financial performance criteria. The World Bank will be responsible for
monitoring the Government's compliance on behalf of the donor
consortium. AID will consider World Bank acceptance of Government
compliance as satisfaction of its interest in these requirements.

The project has been partitioned in such a manner that the
various donor activities are discrete and do not impact on the other
donor's implementation schedules. The one exception to that plan is the
AID-financed civil works component which naturally must preceed the
installation of the equipment. AID is aware of its responsibility to
proceed on schedule so as not to delay other donor activities,

C. Procurement Responsibilities

1. Project Procurements

The financing package for the Cumberland Hydroelectric
Project has been arranged according to the availability and nature of
funds from the various donor governments. Additional consideration was
given to the various donor prccurement restrictions and availability of
commodities and services from the donor countries, The final
configuration of donor financing responsibilities can be seen in Tables 5
and 6 of the financial plar. The method of handling these numerous
procurements is presented in Table 9.
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TABLE 9
PROCUREMENT METHOD
(US'000)
In-country Direct Force
Project Element Purchase  Procurement Account Otherl/ Total
1. Cumberland hydro-
electric scheme
a. Civil Works 8,303 8,303
b. Bguipment 10,319 10,319
c. Engineering and
Supervision 1,601 1,601
2. Rainfall and Stream-
gauging 70 205 275
3. Rehabilitation of
diesel plant 967 133 1,100
4. Transmission and
Distribution 773 362 1,135
5. Loss Reduction 3,000 2,440 5,440
Program
6. Project Manager 162 620 782
7. Managerial Services 77 485 562
8. Training 656 155 811
9. Hydroelectric Studies 101 359 460
10. Watershed Management 300 250 550

3,773 1,623 3,800 22,142 31,338

1/ Procurement of these items is subject to the various donors' procurement
policies.
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2. , AID-Financed Procurements

The following arrangements have been made for procurement
under the AID-financed components of the project:

a. Civil Works

Ine civil works component will be carried out in its
entirety by U.S. and Vincentian construction contractors procured through
the use of host country competitive contracting procedures (AID Handbook
11, Chapter 2). It is expected that the prime contract will be with a
U.S. firm and Vincentian sub-contractors will undoubtedly be used for
reinforcement of bridge works, repair of roads, building of pipeline
cradles, etc. The estimated value of the contract is $8,303,000 of which
$7.,225,000 will be financed by AID and $1,078,000 by the Government of
St. Vincent. The majority of equipment and materials to be procured for
the civil works conponent will be purchased from the U.S. by the
construction contractor and shipped to St. Vincent. Small items may be
available in St. Vincent. An ocean freight waiver has been approved and
is attached herein as Annex B.

A draft Invitation For Bid (IFB) for the construction
contractor has been presented to AID by the World Bank. These documents
are now beirg finalized and will be sent to those firms who are being
short-listed as a result of a prequalification notice placed in the
Cormerce Business Daily in March. Award of contract will be in
January 1985 which should facilitate initiation of construction in
February 1985.

b.  Streamgauging and Rainfall Network

Bquipment to be procured under this component is
valued at $54,000. The procurement will be included as a service to be
provided by the civil works contractor under the terms of that contract.

C. Watershed Management Program

The watershed management pPlan consists of numerous
small procurements including one long-term consultant, several short-term
consultants, training, two vehicles, and miscellaneous hand tools and
audio-visual devices.

The final implementation plan will refine and finalize
the procurement list, however, at this stage the Mission anticipates the
following procurement requirements:

( 1) training of forest guards will take place
under RDO/C's Regional Development Training
II Project (538-0087). The participant
placement process under that project will
begin in August, 1984 which will give the
watershed management component a head start
in this critical procurement area;



( ii)

(iii)

(iv)

-43-

technical assistance will be provided
initially by a short-term personal services
contractor who will be secured from the U.s.
using project development and support
funds. This contractor will be responsible
for assuring the selection of training
candidates, the revision of legislation and
the formation of administrative/accounting
procedures. The use of non-project funds
will permit the watershed management plan to
begin  immediately after the  Project
Agreement is signed, thereby avoiding
further disruption of the watershed;

long-term technical assistance will be
arranged in conjunction with CIDa or QAS
both of which will be hiring long-term
consultants to implement their forestry
planning activities. RDO/C is confident
that the forestry division is capable of
carrying out the necessary tasks but
currently lacks enough managerial staff to
provide guidance for new activities. RDO/C
anticipates adding a part-time
management/monitoring role to the other
donor's consultant's scope-of-work; and

small tool procurements will be local
purchase.



V. SUMMARIES OF ANALYSES

The financial analysis presented in Section B below is taken
from the World Bank's Staff Appraisal Report which is on file in RDO/C
and LAC/DR. T“This analysis as well as the administrative analysis in
Section E has been reviewed and found adequate by Booz-Allen and Hamilton
whose AID-funded report is also on file in RDO/C and LAC/DR.

A. Technical Analysis

1. Design Features

Hydropower development in St. Vincent is constrained by the
Island's topographic, geologic, and hydrologic nature, which preclude the
construction of high dams and large reservoirs. Consequently, the
development of run-of-the-river type schemes is the most appropriate
method for tapping hydro-power potential on the Island. Although power
generation by this type of system is very dependent on daily streamflows,
run-of-the-river systems have the advantage of being relatively simple to
constiruct, present few serious environmental problems, and require
minimal complex technology to operate.

The basic layout of the Cumberland Project was previously
described in Section II.C.1. The main components of the system are
simple in design and construction, and should not pose any particular
problems for the contractors. Similar structures are already in use at
St. Vincent's two existing hydroelectric Plants, Richmond and South
Rivers. VINLEC has already had considerable satisfactory experience in
the operation and maintenance of woodstave pipelines, which will
constitute the bulk of Cumberland's water conveyance system.

Originally, three storage tanks were to have been
constructed; more recent analyses have revealed that two of these would
not be economically viable until after 1995, Consequently, those have
been eliminated and only one tank, of about 11,000 m3 capacity located
near the Convent intake, will be constructed under the current project.
This storage, though limited, will provide a much needed daily peaking
capacity for the system, thereby diminishing the need for the
installation of additional diesel generation to handle peak loads.

Turgo-impluse turbines have tentatively been selected for
use in the Cumberland System. These turbines are well suited to the
Cumberland operating conditions, and are capable of high efficiency over
a wide range of flows. In their analysis Shawinigan has realistically
assumed a turbine operating efficiency of 89% for calculating peak energy
generation. Since actual turbine efficiency varies with operating
conditions, an efficiency of about 85% was used to Calculate average

energies, upon which the projects economic analyses were based.
Therefore, the economic  analyses were based on realistic operating
marameters.

2. lMimltﬁx

Energy production of the Cumberland system will be highly
dependent upon the streamflows available for diversion 1nto. the system.
Unfortunately, there are no meaningful streamflow records available for
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the Cumberland basin. Consequently, Shawinigan has utilized a
comparative analysis, relying heavily on streamflow records taken at the
hydro-power intake on the neighboring Richmond River. The Richmond River
data was gathered over a twelve year period and used by Shawinigan to
develop & dimensionless flow-duration curve, useful in descy ibing
streamflows for similar river basins in St. Vincent. Estimates of
average annual rainfall, evapotranspiration, and hence runoff, for each
of the Cumberland sub-basins were then used to develop dimensioned
flow-duration curves for each of the four diversion sites. These curves
were used to design the system and estimate future power generation.

Throughout their analysis Shawinigan has treated available
hydrologic information conservatively, and the adopted streamflow curves
should prove reliable. The assumptions and results of their analysis
were checked against (1) spot-check flow measurements on the Cumberland
River, (2) power generation records for the Richmond R.ver, and (3)
limited flow records from the South Rivers hydropower intake, and found
to be reasonably accurate. The hydrologic analysis is adequate, and no
further investigation is warranted at this time.

Flood flows for each of the four diversion sites were
calculated, using two different formulas, by Shawinigan. Again the
consultants have treated the available information, primarily rainfall
intensity in this case, conservatively. Cofferdams and other temporary
construction structures have been designed for 25-year dry season
floods. The location and design of permanent structures have been done
in consideration of 100-year floods. It should also be noted that the
susceptibility of project structures to damage by flooding is limited by
the utilization of low overflow diversion structures and other design
aspects.

3. Geology/Topography

As mentioned earlier, the geological and topographical
characteristics of St. Vincent preclude the construction of high dams and
large reservoirs. Specifically extremely high sedimentation rates in the
rivers would quickly fill any in-stream reservoir. Consequently
run-of-the-river schemes using low-overflow spillways are utilized, with
the actual intake located a short distance upstream. Although any small
ponding area behind the diversions will be rapidly filled, the intake
area is largely unaffected. After a year or two, sedimentation around
the diversion should reach an essestially stable condition, although a
small amount of annual suireambed "maintenance" may be required to
maximize dry-season flows.

Landslides are common in St., Vincent, occurring most
frequently during the rainy season. Shawinigan has conducted an
exhaustive study of unstable slopes and located structures and aligned
pipelines to avoid, as far as possible, problem areas. The extensive use
of wood-stave pipe, which is quite flexible, and, where warranted,
expansion joints should minimize the possibility of rupture due to
landslides or creep. All major structures are located in low-risk areas.
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_Although St. Vincent is a volcanically active island, the
potential for a major eruption of the Soufriere volcano during the
lifetime of the Cumberland project does not constitute a major concern,
since the system is located away from the principal volcanic impact
area. Similarly, the small potential for major earthquakes on the island
is cause for little concern, especially considering the size and type of
structures to be built,

No particular problems are expected in securing adequate
foundations for any of the project structures. Again, the relatively
small size of the structures has largely precluded the need for any
extensive foundation study.

4, Construction

A three year construction schedule, beginning in February
1985, has been developed for the Cumberland project. The several months
remaining before commencement of construction activities will be required
for co-financiers to complete bureaucratic requirements and obtain
contractors. The three-year schedule, which should allow ample time for
completion of all works, was formulated taking into account the immediate
need for additional generation capacity, the need to retire several
antiquated diesel generators, and the occurrence of low-flow periods on
the river. Cumberland 1 is scheduled to become operational by December
1986, followed by Cumberland 2 in June 1987 and Cumberland 3 in December
1987. The necessary interfacing of contractors will be coordinated by
the Project Management Unit to insure smooth and prompt implementation.

All construction materials, with the exception of
aggregates which can be produced locally, will have to be imported.
Similarly, most construction equipment should be imported by the
contractors if prompt completion of the works 1is to be assured.
Construction equipment of the scale required for the project is available
locally from the Government and private contractors; however, based on
current AID construction experience in St. Vincent, the availability and
reliability of that equipment is suspect. The GOSV will be required to
obtain all necessary rights-of-way for the project, as well as guarantee
access to borrow areas.

A fair amount of preliminary work will be required to
upgrade the local road bridge system for construction. Also a small
labor camp will b2 constructed to house non-local workers. Shawinigan
estimates that the required labor force will peak at about 260 persons in

mid-1986. About 30% of the force will be unskilled and can be hired from
surrounding areas.

5.  System Operation

Inergy generation from the Cumberland System will be
laigely dependent upon daily streamflows available for diversion into the
system. Figure 7 shows daily load/generation curves for the VINLEC
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system for high - (wet season), average, and low (dry season) flow
conditions for 1990. Output from all hydro plants is maximized during
the wet season and, consequently, only a small amount of diesel
generation will be required during peak-load hours. (It is interesting
to note that under current demand conditions there will actually be
excess hydro capability during low demand periods during the wet season;
during these times no diesel generation at all will be required and
excess water in the hydro systems will be discharged over the provided
spillways.)

Under average streamflow conditions, outputs from the three
hydro plants will continue to fulfill nearly all of VINLEC's base load
requirements. While diesel generation will be required to meet peak
loads, the amount will be somewhat limited by the peaking (storage)
capability of the Cumberland system. This is significant in that it
diminishes the need for VINLEC to install additional diesel generation
capacity. .

During the dry season VINLEC, due to minimal streamflows,
will have to rely on its diesel generators for approximately 60% of its
generation needs (1990 figures). Nevertheless, hydro-generation will
fulfill a majority of the base load requirement and, again, the
Cumberland system will provide valuable peaking capacity.

6. Diesel Generator

In October 1983, several months after the completion of the
Shawinigan report, St. Vincent incurred an emergency situation with
regard to electricity supply. Several diesel generators broke down and
the island entered a continuous loadshedding situation. As a short-term
solution, VINLEC procured three 600 KW high speed peaking generators
which have temporarily alleviated the stress on their system. However,
these generators are not suitable for base load operation.

In November, AID funded two separate analyses of the
electricity supply situation, one by an electrical engineer under a
personal services contract and the other by the Federal Engineering
Support Agency (FESA). Both of these analyses took into account the
condition of all VINLEC diesel generators and the upcoming arrival of the
Caribbean Development Bank funded 2.9 MW generator. The recommendation
from those studies was the replacement of two old generators with a new
one megawatt diesel generator.

RDO/C performed a present valve analysis to determine the
relative value of closing the Kingstown power plant and placing a one
megawatt generator at Cane Hall. The analysis concluded that the
generator is not warranted and that current and future plans for
electrical output will be sufficient to meet projected needs.
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B.. Financial

Between 1978 and 1982 VINLEC's financial operations have
been characterized by high electricity production costs (with fuel costs
alone accounting for 43% to 508 of revenues), high tariff levels (17 US
cents/kWwh in 1982) and insufficient cash to adequately meet plant
maintenance and capital spending needs. VINLEC's total capital spending
of about US$0.8 million between 1978 and 1982, mainly transmission and
distribution extensions, was financed by internal cash generation but
this left insufficient cash for VINLEC either to meet its amortization
payments under the CDB loan, which were subsequently rescheduled under a
1983 agreement or to maintain an adequate liquid position. Dividends
have been paid infrequently on VINLEC's shares and have been small in
amount.

No accumulated cash is available to meet VINLEC's capital
spending which on project completion is expected to about triple VINLEC's
fixed assets in real terms. In addition, a 1981 approved CDB loan to
Government of US$3 million is being on-lent to VINLEC and is to be mainly
used for a 2.9 MW generating unit. Loan disbursements started in 1983.
The proposed project, by substituting hydro-electricity for diesel
generation, will help VINLEC to improve its earnings. By 1990 VINLEC's
significant costs will be depreciation and interest, which are estimated
to account for 40% of revenues, whereas in 1983 they accounted for only
18% of revenues. In 1990 fuel costs are to equal 13% of revenues
compared to 39% in 1983.

1. Past Financial Performance

From 1978 to 1982 VINLEC made rates of return on
historically valued net fixed assets varying from 1.6% in 1979 to 19.2%
in 1982, when the effect of large tariff increases became effective.
Operating expenses varied from 90% of revenues in 1978 to 99% in 1980.
In 1979 and 1980 operating income was insufficient to meet interest
charges but after substantial tariff increases VINLEC's financial
performance improved in 1981 and 1982. Between 1979 and 1982 revenues
and expenses grew by an average annual rate of about 26% and 22%
respectively with kWh sales growing by an average annual rate of about
3%. Average revenues per kilowatt hour sold increased by an average
annual rate of about 23% between 1979 and 1982. This was about 10% above
the estimated annual inflation rate during the same period.

VINLEC's balance sheet at December 31, 1982 which is
summarized below indicates a poor working capital position with a low
current ratio of 1.1. VINLEC has a satisfactory debt/equity ratio of
18/82. VINLEC's long-term debt consists of debentures issued to CDC.
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TABLE 10

VINLEC BALANCE SHEET
as of December 31, 1982
(US$ million)

uss )
ASSETS
Fixed assets at estimated replacement cost 12.4 172
Less: accumulated depreciation 7.1 _98
Net fixed assets in operation 5.3 74
Current assets 1.9 _26
Total assets 7.2 100
LIABILITIES AND EQUITY
Equity 4.5 63
Long-term debt 0.9 12
Current liabilities 1.8 25
Total liabilities and equity 7.2 100

2. Assets and Revaluation

VINLEC's fixed assets were revalued in 1980 by CDB by
adjusting a consultants property appraisal report to reflect, inter alia, more
realistic asset lives. Under the 1981 CDB agreement, VINLEC is required to
revalue its assets annually applying suitable revaluation indices. The index
to be used for this purpose is expected to be agreed between CDB and VINLEC
shortly. As part of this project, VINLEC will annually revalue its fixed
assets in accordance with methods acceptable to the World Bank. Such annual
revaluations will not be insluded in VINLEC's audited income statements and
balance sheets, but the revaluation and restated net income, after revalued
depreciation, will be presented as supplementary information to the audited
accounts. This information will be used to measure the annual rate of return
per formance.
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,3. Financing Plan

VINLEC's capital spending and financing plan during the
84-91 project disbursement period is as follows:

TABLE 11
VINLEC FINANCIAL PLAN

PERIOD 1984 to 1991
1lion)

REQUIREMENTS Us$ 2

Captial Expenditures

Proposed project 31.3 74

Interest during construction 3.1 7

Other 2.8 7

Increase in cash and working capital 5.3 12
Total Requirements 42.5 100

SOURCES

Internal cash generation 21.2 50

Less: debt service 1.7 _18
Net internal cash generation 13.5 32

Project

Loan Source

Government (IDA) 5.0 12

CDB 4.5 11

EIB 2.8 6

USAID 7.5 18

Bquity Source

CIDA 7.8 18

USAID .5 1

Other Loans 9 _2
Project Sources 29.0 _68

Total Sources

o
lIN
[ {
1w

—

o
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The Government and VINLEC will enter into subsidary loan agreements
satisfactory-to the donors which will provide that Government will relend
the proceeds of all credits to VINLEC. The execution of the subsidary
loan agreement is a condition of credit effectiveness. CIDA financing is
to be provided by Government to VINLEC as equity. AID, IDA, CDB and EIB
financing is to be provided by Government to VINLEC on the following
terms:
Table 12

Loan Repayment Terms

Interest Grace Anmortization

Rate Period Period

---------- years-----===-
AID 33/ 10 30
cpB 10 5 15
EIB 4 4 15
1DA 100/ 5 20

4. Tariffs

VINLEC's tariffs increased by an average of about 1.4%
per annum in real terms between 1972 and 1982, largely to meet increased
fuel costs. On January 1, 1983, average tariff rates were increased by
about B8%. VINLEC has received a further increase of 8% effective
February 1, 1984. which is estimated to increase average revenue per kWh
sold by about 11%. The tariff increase is principally required to
finance VINLEC's transmission and distribution extension program. A
further estimated 9% tariff increase will be required in 1985 to meet the
proposed 4% rate of return requirement. In view of the 150 days notice
required for tariff increases, written notice of a requested tariff
increase by VINLEC and its approval by Government will be a condition
precedent to disbursement for civil works construction.

a/ 2% for the first 10 years.

b/ The loan is at .5 & to the Government which is on-lent to
VINLEC at 10%. The difference in the two rates is accrued
to the Government's account.
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) To help finance its immediate and future capital needs
and progress towards earning a reasonable rate of return on capital
employed, VINLEC will maintain its tariffs at a level which will yjeld
rates of return on average net revalued fixed assets in operation as
follows: 1985 - 4%; 1986 and 1987 - 6%; 1988 and 1989 - 7%; 1990 and
thereafter - 8%. To achieve the foregoing requirements it is estimated
that the following nominal increases will be required. It is expected
that tariff increases over the period 1985--1992 will equal inflation.
From 1990 onwards income taxes would add to VINLEC's expenses to be
recovered from its office.

TABLE 13

Tariff Increases

1985 1986 1987 1988 1989 1990 1991 1992

Average tariff
per kWh
(US cents) 21.86 23.54 25.26 25.98 26.26 27.73 32.75 32.25

Annual tariff
increase (%) 9.3 7.7 7.3 2.8 1.1. 5.6 18.1 7.6

5. Future Financial Performance

Projected income, balance sheet and cash flow statements
for 1984 to 1992, together with notes and assumptions are shown in Annex
1.2, pages 2 through 6.

The financial projections are based on the assumption
that VINLEC would increase its tariff not later than January 1 each year, to
meet the financial objectives referred to in Table 13. With the expected
reduction in fuel and maintenance costs in 1989 and 1990 when the project is
placed in service, VINLEC's earnings will improve considerably.

The proportions of equity and debt capital provided as
project finance would enable VINLEC to maintain a satisfactory capital
structure throughout 1984 to 1992 with a debt/equity ratio varying from
39/61 in 1992 to 56/44 in 1987. Debt service coverage would e good
throughout, never dropping below about 2. To protect VINLEC's financial
viability, VINLEC will not incur any investments in excess of $400,000
(other than to finance the project) prior to project completion without the
World Bank's consent. After project completion VINLEC will not incur
long-term debt, without the World Bank's consent, unless net income before
interest and depreciation is at least 1.5 times future debt service,
including proposed new borrowings.
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Despite the foregoing favorable expectations regarding
VINLEC's fufure financial performance, VINLEC's cash position is projected
to be tight during project implementation, but to improve considerably
afterwards. Therefore, VINLEC will arrange bank overdraft facilities of not
less than BC$3 million. It is estimated that this would be sufficient to
meet VINLEC's cash needs in 1984, after which VINLEC's cash needs. To help
avoid the distribution of funds needed to help finance the project,
Government will reinvest in VINLEC any dividends paid to it until project
completion.

An evaluation of VINLEC's financial condition and planned
project financial requirements by AID funded project design consultants
indicates that implementation of the Cumberland hydroelectric project should
contribute to a reduction in VINLEC's overall operating cost arnd that given
project tariff levels, power demand growth and maintenance of payroll

expenses, improvement in VINLEC's financial health is relatively well
assured.

C. Economic Analysis

The Cumberland hydro development scheme has been proposed
because it represents a cheaper source of energy to the Vincentian consumer
than the primary alternative--diesel power. The cost of the energy to be
delivered under the proposed Cumberland scheme ranges from 20¢/kWh to
27.8¢/kWh. This compares to diesel, the primary alternative, which ranges
in price from 27.7¢/kwh to 33.0¢kWh. The Cumberland scheme will replace not
only existing diesel generation but also the next new diesel unit that would
otherwise be required in 1987. The need of an additional diesel unit arises
from probable load growth rate for peak demand.

1. Cost-Benefit Analysis

To examine the economic feasibility of the project, a
cost-benefit analysis was undertaken. The proposed project is the major
component of the 1985-88 investment program for St. Vincent's Electric
Company (VINLEC) whose program also includes the $2.9 MW Cane Hall diesel
plant. Economic costs consist of (a) the capital investments of the
generation program including the rainfall and steamgauging network, (b)
sub-transmission/distribution programs, (c) general investment, (d) costs of
operation and maintenance related to the capital investments, and (e) fuel
costs associated with the incremental sales of electricity. Economic
benefits are made up of (a) forecast revenues from the incremental sales of
electricity and (b) savings due to the reduction of petroleum products
consumption used for power generation in the existing diesel engine power
plants.

The internal rate of return of the proposed project using
prevailing electricity rates as of December 1983 is approximately 11.4
percent. If benefits are valued at forecast rate levels, the internal rate
of return increases to 12.8 percent.
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2. Cost-Effective Analysis

The Cumberland Hydro Project also is the least-cost
solution to the goal of meeting the system's capacity and energy
requirements through 1992,

Prior to selection of the site at Cumberland, various
hydroelectric possibilities were considered, including in addition to
Cumberland, Buccament, Colanaire, Colanaire/Union and Yambou. Selection was
based on (a) unit generation cost, (b) power plant sizing with the objective
of effectively reducing utilization of petroleum products for power
generation and (c) power plant commissioning dates. In light of the
selection criteria, the Cumberland site was selected. In terms of estimated
unit generation costs, the Cumberland alternative was cheaper over all
alternatives. The Cumberland project also would give appropriate capacity
and energy additions to the system, and its development also would probably
cause less negative "other impacts" such as (a) interference with existing
water supply schemes, building structures, transmission lines, and access
roads and (b) loss of flows due to diversion of river flows intc pipelines.

With the selection of the site at Curmberland, the
Cunberland scheme was compared to diesel generation over the life of the
country's electricity system, assuming a 40 year life. The year -by-year
system expenses, including capital expenditures, fuel and operating costs,
were reduced to their present worth for both the Cumberland and diesel
generation alternatives and totals compared. The analysis shows that full
implementation of the Cumberland scheme is the best economic alternative to
meet VINLEC's power requirements. Sensitivity tests also were run,
including (a) delaying the Cumberland alternative one year, (b) new diesel
generation using a lower cost diesel--Bunker C--than that currently in use
and (c) a fall of 15 percent in diesel fuel costs. Fuel costs mey fall if
the current global oil market remains depressed. The results of these
sensitivity analyses show that reasonable variations in capital costs do not
affect overall conclusions. The implementation of the Cumberland
hydroscheme is justified in terms of both meeting the system's future load
increases and energy substitution.

D. Social Soundness Analysis

1. Direct Impact on Site Areas

According to the 1980 census, there are over 1,000
residents in the Cumberland Valley. The upper valley is heavily forested
and somewhat inacessible. The majority of residents live in three villages
in the lower valley--Gordon, Spring Village and Cumberland. The primary
occupation is agriculture. Most residents own land, from one to five acres,
as well as rent land from the state for agricultural purposes. The majority
cf land in the upper watershed is state-owned, while land in the lower
alluvial Valley is predominantly privately owned. The Cumberland Valley
also supports a large number of women hucksters who are active in the
important Trinidad fruiti and vegetable trade. Villagers and farmers will be
impacted in a number of vays:
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, a. Construction -~ Residents of Spring Village will be
directly affected by construction of a dam and powechouse in the village.
Construction of the pipeline may necessitate removal of a few inhabitants,
while the pipeline on trestles will run through the property of a small
number of residents. The Government of St. Vincent is required to secure
rights of way and to compensate local owners for loss of property.

Construction activities will also create some noise,
dust and safety hazards throughout the Valley villages. When the final
terms of reference for the civil works contractor are submitted to RDO/C for
approval, AID will assure that the following provisions are included to
insure a socially sound and environmentally safe construction activity:

i)  Checks of dimension and strength of roads and
bridges; Widening of roads and strengthening
of bridges to deal with load capcity where
necessary;

ii) traffic control during shipment of wide loads
on numerous sections of road and around
schools. Scheduling the transport of such
movements during periods of low vehicular and
pedestrian use;

iii) Use of smaller equipment and labor intensive
Lechniques if possible to reduce
environmental and agricultural damages;

iv)  Construction of walkways over pipelines where
widespread traffic decms it;

v) Warning signs erected to indicate hazards at
dam sites and construction areas.

b. Water Supply - Residents of the Valley will not
experience any interference with their potable water supply as the source of
supply comes from a separate system in the hills above Gordon Village.
However, during dry season water pressure is very low and residents tend to
make greater use of the river as a source of water for a multiplicity of
purposes. After dam construction, downstreanm, river flow depletion will
result and there will be no water in the river bed for about 70% of the
time. This will affect large number of villagers who bathe and wash clothes
in the river.

Construction of washing facilities and a piped water
supply at the dam site would alleviate this problem and compensate
inhabitants for the loss of access to traditional sites.

c. Sanitation and Health Factors - Construction
activity will remove land and result in temporary increased sedimentation.
Diversions will also increase sedimentation in the river. The problem will
be partially remedied by the erection of riparian barriers.
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. The project does not include special provisions for
ensuring a pure water supply. The location of the dams downstream of the
water supply intakes suggests that the water system will not be polluted.

d. Employment and Village Life - Construction of the
project promises to inject capital and labor into the region which will
stimulate village economies. An estimated 30% of the construction force is
projected to come from local unskilled labor. This factor should reduce
rural out migration during the period of construction and it may also result
in a lessening of agriculrural activities on those lands which are the least
productive. Villagers are looking forward to a positive economic stimulus
as a result of construction of the project.

e. Land use and watershed management - Some 100 acres
are to be set aside as watershed. The watershed management plan which is
being designed as an integral element of the hydroelectric project will
assure long-term conservation of the watershed and ensure a continuous water
supply in the future. It also has the potential for spread effect. If
successful, the techniques used in this project can be multiplied throuchout
St. Vincent protecting both agriculture and watershed areas. Project design
calls for both preservation and expansion of the forest reserve in the upper
watershed and the creation of a 100 metre watershed on each side of the
river throughout the lower watershed.

The upper watershed does not contain any
agricultural holdings except for one small garden plot which is rented and
due to revert to state control very shortly. Throughout the lower watershed
there are numerous agricultural holdings. Plans do not call for the removal
of these holdings, but no further development will be allowed. Conservation
practices and terracing will be introduced where necessary. ‘Therefore,
farmers will directly benefit from the scheme and indirect benefits will
accrue to all residents by way of effective conservation practices.

2. General Impact of Project

The second area of major social impact is the
electrification project itself. Only 65% of urban areas and 30% of rural
areas are electrified. There are 11,900 customers of which 10,600 are
domestic households. Presently, these residents of suffer from an irregular
and expensive supply of electricity. The situation not only is inconvenient
and produces dissatisfaction but it is also an effective deterrant to
productive investment and overall development. The Cumberland Hydroelectric
Project will affect residents of St. Vincent in a number of ways:

a. Tariffs. Benefit/cost analyses indicate that
consumers in St. Vincent will pay less for electricity under the
hydroelectric scheme than they would if VINLEC continued with diesel
generation. Nevertheluss, tariff increases resulting from the Cumberland
Hydroelectric Project are quite high. For domestic users, 35% tariff
increases are expected: it remains to be seen how many residents will be
able to take advantage »f increased access to service.
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b. Access to electrification - Criteria for hook-up
which ensures equitable access 1s established by law in St. Vincent. As a
result of the project 1,000 new hook-ups are estimated of which 60% will be
domestic users. Priority will be given to industrial and commercial users
in an attempt to strengthen the Vincentian economy and provide much needed

employment.

E. Administrative

An evaluation of the present management and organization of
VINLEC indicates that there are some discrete institutional weaknesses which
prevent the utility from becoming a financially viable and efficient
organization. Under the aegis of th Commonwealth Development Corporation
(CDC) managenent services contract, VINLEC made excellent progress in
improving varicus operational procedures, however, personrel management
difficulties exist.

1. Operations

VINLEC's management information and accounting systems
are of a good standard and effectively administered. They are based on CDC
accounting standards for the preparation of financial information and the
recording and classification of accounting transactions. VINLEC's billing
system is computerized and, after some initial problems, is now working
well., By early 1984, it is expected that VINLEC's computer operations will
have been extended to cover stores, general ledger and accounts payable.

In 1980 accounts receivable had risen to about 120 days.
The 1981 CDB Loan Agreement requires VINLEC to maintain its accounts
receivable at a level not exceeding 60 days. Since 1980 considerable
progress has been made by VINLEC in reducing its receivables which in August
1983 were reported to be about equal to 60 days' sales. The improvements
have been largely brought about by prompt billings through the use of a
computerized billing system and improved collections on Government accounts,
which account for about 10% of outstanding receivables. It is expected that
VINLEC will be able to maintain its improved collections and reduce the
level of outstanding accounts receivable further to about 50 days by the end
of 1983.

VINLEC's external audits are carried out by the
international accounting firm, Coopers and Lybrand, and the arrangement is
satisfactory. VINLEC's operations are not large enough to justify the
employment of a full time internal auditor. However, in addition to
external audits, an internal audit of VINLEC's accounts is currently carried
out by CDC, and will be continuexd under the project manacement consulting
contract.
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_ Additional operational improvements are constrained by
the availability and training of adequate technical and managerial staff.
During project implementation managerial staff (to replace CDC) will be
contracted to supplement VINLEC's own staff. These consultants will provide
advice and recommendations on improvements in the operational system while
the project assists in providing longer term solutions to personnel
difficulties.

2. Personnel

VINLEC, as a private company, operates under its own
personnel policies. VINLEC's management is responsible for job design,
recruiting, selection, performance appraisal, and training. The Board of
Directors approves compensation packages, the selection of managerial and
professional staff, and total staffing levels. Thus a key facet of the
current human resources area is that VINLEC has considerable flexibility to
manage its affairs in the manner necessary to attract and retain the staff
needed to operate a profitable concern.

VINLEC staff currently numbers approximately 162 employees, as follows:

Generation 75
Transmission and Distribution 43
Consumer Relations and Sales 22
Administration 22

162

Currently one employee (the Assistant Generation Engineer) is studying in
England and two positions are vacant. Staff below th supervisory level are
union members. In general, the staff is relatively young (average age in
the 30s); however, approximately two-thirds of the transmission and
distribution staff is over 50 years of age. Most of the employees (the
older employees are the exception) have at least a basic grade school
education. All staff except the heads of two divisions are Vincentian.

As a relatively small organization, VINLEC's manpower
planning has been performed to date on an informal and decentralized basis.
As staff were needed, they were recruited by the component of the
organization requiring staff. Emplovees who appeared promising were
provided with local and out-of-country training. VINLEC is currently
planning to change this approach and move towards a more centralized and
stronger personnel, manpower planning and training function. Currently
VINLEC has plans to recruit a Personnel and Training Officer and a
Transmission and Distribution Eng.neer.

VINLEC' s plans to hire a highly qualified Personnel and
Training Officer will provide a needed focus for Kkey human resource
development  functions including recruiting, performance appraisal,
classification and remuneration. Current plans are appropriate and should
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be strongly encouraged. Because the PTO is critical to VINLEC becoming a
self-sustaining organization, VINLEC will be stromgly encouraged to select a
PTO who has the necessary background and to delegate the appropriate
authority to the PTO to ensure that the necessary personnel and training
actions do occur.

Over the next few years, various actions will cause
internal shifts in VINLEC's manpower needs - the number of staff and the
skill mix required will change. Management's perspective of these changes
is that they will not require major staffing additions; changes can be
accommodated through attrition and phased training. These changes will,
however, need to be planned. For example, if Kingstown generation staff are
to be trained for the Cumberland facility, there may be conflict between the
need for training time and the need for operating time at Kingstown.

Through the Cumberland Project, VINLEC will be acquiring
new staff and a new organizational unit that will report to the General
Manager. Directly reporting to the General Manager will be the Project
Manager. Current plans indicate that VINLBC will provide staff to the
Project Manager, including an accounts clerk and a secretary. This staff,
plus the civil works staff and construction crews, will be in addition to
VINLEC's current staff.

The training planned under the Cumberland Project is well
distributed, addressing the development of entry level technician skills,
professional, technical and administrative staff skills, supervisory skills,
and managerial skills. Organizational improvements made under CDC guidance,
staff improvements made under this project, and the financial requirements
established by this project will all result in an administratively sound and
viable public utility.

3. Maintenance Capability

Operation and maintenance of the completed Cumberland
Hydroelectric system will be the responsibility of VINLEC. The utility has
already accrued several years' experience in the similar management of its
existing Richmond and South Rivers facilities; given the experience and the
fact that considerable foreign expertise will be available to assist with
the start-up and initial operation of the system, VINLEC personnel will have
the capacity to properly operate and maintain the system for its lifetime.

The project's training component combined with the
institutional improvements which will be instituted throughout the life of
the project will work together to assure that the Cumberland Hydroelectric
Scheme results in an improved, self-sufficient and self-sustaining utility.

F. Environmental

An Environmental Assessment has been prepared for the
Cumberland Hydroelectric Project by the Regional Environmental Management
Specialist/Caribbean. The majority of this assessment is attached as
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Annex G, however, those background sections which duplicate information
already proVided in the text of this paper have been excluded. The entire
assessment is on file in the LAC/DR Environmental Office and in the Regional
Development Office/Caribbean in Barbados.

The EA identified and analyzed the direct and indirect impacts
of the project in respect to the major and minor unavoidable effects of the
project and the mitigative measures necessary to reduce or eliminate these
impacts.

The major direct effects include; stream sedimentation,
terrestrial habitat disturbance, and restricted access to land. The minor
direct effects include; energy consumption, air and noise pollution,
disruption of normal community activities, increased dust and short-term
economic boom in the construction area. To combat these direct impacts the
project will: require the construction contractor to utilize construction
practices which will reduce noise, safety and traffic hazards; require the
Government to compensate farmers for lost lands; require VINLEC to install
pipeline extensions which will facilitate water access by the affected
population, and require installation of riparian barriers where necessary.

The indirect impacts on the environment include; river flow
depletion, intensified land use, and potential damage due to natural
landslides. The mitigative measures utilized in this project include
project components to implement a watershed management program and a
streamgauging and rainfall measuring program which will ensure current and
future river flow information. Project specifications also provide for the
location of pipeline along the best possible route in terms of stability and
use of leak detection devices, automatic shut-off valves and reqular
inspection schedules to detect ruptures.

These measures should ensure that the environment in the
Cumberland Valley remains sound and adequate for the local population and
for future project requirements.
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VI. CONRITIONS PRECEDENT AND COVENANTS

The following conditions and covenants will be included in the
Loan/Grant Project Agreement:

A. Conditions Precedent to Disbursement

1. First Disbursement. Prior to the first disbursement
of the Assistance, or to the issuance by A.I.D. of documentation pursuant
to which disbursement will be made, the Cooperating Country will, except
as the Parties may otherwise agree in writing, furnish to A.I.D. in form
and substance satisfactory to A.I.D.:

(@) An opinion of counsel acceptable to A.I.D. that
this Agreement has been duly authorized and/or ratified by, and executed
on behalf of, the Cooperating Country, and that it constitutes a valid
and legally binding obligation of the Cooperating Country in accordance
with all of its terms;

(b) A statement of the name of the person holding or
acting in the office of the Cooperating Country specified in Section
9.2., and of any additional representatives, together with a specimen
signature of each person specified in such statement;

(¢) Evidence of commitment of adequate project funds
by other donors; and

(d) Evidence of the formation of a project management
system within VINLEC, including execution of a contract for the services
of a project manager.

2. Loan-Funded Activities. Prior to any cisbursement or
to the issuance by A.I.D. of documentation pursuant to which disbursement
will be made for Project activities funded from the loan proceeds of this
Agreement, the Cooperating Country will, except as the Parties may
otherwise agree in writing, furnish to A.I.D. in form and substance
satisfactory to A.I.D.:

(a) Evidence that it has entered into a satisfactory
agreement for the relending of the Loan Funds to the St. Vincent
Electricity Services, Ltd. (VINLEC);

(b) Evidence of acceptable arrangement for the sale
of the Commonwealth Development Corporation (CDC) shares of VINLEC stock
to the Government; and

(c) Evidence that a satisfactory contract for the
supervisory engineering consulting firm has been executed.
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3. Civil Works. Prior to any disbursement or to the
issuance by A.I1.D. of documentation pursuant to which disbursement will
be made for civil works, the Cooperating Country will, except as the
Parties may otherwise agree in writing, furnish to A.I.D. in form and
substance satisfactory to A.I.D.:

(a) Evidence that VINLEC has applied for, and the
Government has approved, an adequate tariff increase for 1985;

(b) Evidence that VINLEC has increased its access to
short-term financing to BC$3 million;

(c) Evidence of commitment to make available
sufficient funds to implement the Project civil works and the watershed
management plan, including a mechanism for providing funds for civil
works not funded by A.I.D.;

(d) Evidence of an acceptable interim arrangement for
the management of VINLEC (following the buy-out of the Commonweal th
Development Corporation and until the Electric Power Act of 1973 has been
revised and enacted) which includes evidence of draft legislation which
will enable progress toward satisfaction of the covenant of Section 6.2.;

(e) Evidence that title to all rights-of-way and land
required for the civil works component of the project has been
transferred to the Government, or that adequate procedures have been put
in place for such a transfer, involving adequate compensation for the
landholders; and

(f) Evidence of an official, time-phased Watershed
Management Implementation Plan.

4. Streamgauging. Prior to any disbursements or the
issuance by A.I.D. of documentation pursuant to which disbursement will
be made for streamgauging, the Cooperating Country will, except as the
parties may otherwise agree in writing, furnish A.I.D. in form and
substance satisfactory to A.I.D.: ”

(a) evidence of a procurement and installation
implementation plan; and

(b) evidence that a procedure for collecting and
analyzing the streamgauging and rainfall data has been established.



-64-

2. Legislation. The Cooperating Country agrees (1) to
present to the Cabinet within one year from the date of signing of this
Agreement, for submission to the legislative body, legislation which
permits and enables VINLEC to operate on a technically and financially
self-sustaining basis and enable VINLEC to acquire all required personnel
in a manner which encourages them to remain with VINLEC, and (2) to
exercise its best efforts to obtain timely passage of such legislation.

3. Financial and Management Covenants. Except as A.I.D.
may otherwise agree in writing, the Cooperating Country shall comply
with, or cause to be complied with, all of the financial and management
covenants and undertakings incorporated and set forth in Article III and
IV of its Project Agreement with the International Development Agency
particularly:

(a) Except as shall otherwise be agreed, VINLEC shall
earn, for each of the following fiscal years, an annual rate of return on
the current net value of VINLEC's fixed assets in operation equivalent to
4% in 1985, 6% in 1986 and 1987, 7% in 1988 and 1989 and 8% in 1990 and
each fiscal vear thereafter;

(b) Except as shall otherwise be agreed, VINLEC shall
not incur any debt unless the net revenues of VINLEC for the fiscal year
immediately preceding the date of such incurrence or for a later
twelve-month period ended prior to the date of such incurrence, whichever
is the greater, shall be at least 1.5 times the estimated max imum debt
service requirements of VINLEC for any succeeding fiscal year on all debt
of VINLEC, including the debt to be incurred;

(c) The Cooperating Courtry shall, within ninety days
from the submission of each rate increase apelication, take all actions
necessary on its part to enable VINLEC to set and maintain its
electricity rates and charges at levels sufficient at all times to
fulfill VINLEC's obligations under (a) provided, however, that the
application for the rate increases in fiscal year 1985 shall be approved
by the Borrower not later than October 31, 1984;
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(d) Except as shall otherwise be agreed, VINLEC shall
not, until the Project Assistance Completion Date, undertake or permit to
be undertaken” on its behalf, any major investment other than the Project,
unless it has furnished satisfactory evidence that: (i) such investment
is technically, financially and economically justified; and (ii) VINLEC
has or will have adequate financial resources for the carrying out of
such investment; and

(e) The Cooperating Country shall (i) promptly upon
its completion, furnish a copy of the tariff study being carried out by
the consulting firm Coopers and Lybrand and financed by CDB and its
recommendations, together with its proposals, based on such
recommendations, for establishing a new structure and levels of the rates
for the sale of electricity in the territories of the Borrower; (ii)
afford a reasmnable opportunity to comment on such recommendations and
proposals; and (iii) promptly thereafter, put into effect such structure
and levels of rates for the sale >f electricity as shall be agreed upon
between the Borrower, CDB, the IDA and VINLEC.

4. Event of Default. The Cooperating Country covenants
to abide by all of the provisions, conditions, and covenants of all
agreements entered into by the Cooperating Country with the International
Development Association (IDA) and other donors for execution of the
Project and agrees that A.I.D. may determine an event of default as
declared by the IDA or other donors under any of their project agreements
as an event of default under the A.I.D. Project Agreement.

5. PReports. The Cooperating Country shall furnish to
A.1.D., all reports which it is required to submit to other Project
donors, including I.D.A., at the same time the reports are submitted to
the other donors.

6. Forestry. Evidence that the Cooperating Country has
introduced legislation to adequately provide for forest protection in the
Cumber land- Watershed within a reasonable time following signature of this
Agreement.,

7. Staff. The Cooperating Country shall endeavor to
assign to the Cumberland Watershed, two forest gquards and such other
human resources as may be necessary to implement the watershed management
component of the Project.

8. Cumberland Project Site, The Cooperating Country
shall assure that VINLEC:

(@) Adequately address safety concerns arising from
project activities and construction by providing traffic control during
shipment of wide loads, scheduling transport of such movements during
periods of low vehicular and pedestrian use, erecting warning signs to
indicate hazards at powerhouses, dam sites and along pipelines, and

constructing walkways over pipelines where widespread traffic requires
it; and
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VIII. EVALUATION ARRANGEMENTS

Two project evaluations will be conducted. The first, which
will be a progress evaluation, will take place approximately 24 months
after the commencement of project activities. This evaluation will be
conducted by in-house resources and will examine the progress being made
in relation to the implementation plan as it relates to the achievement
of project objectives. In particular the continuing validity of project
rationale and strategy will be assessed; constraints to effective
implementation of the various components will be identified and
recommendations made to facilitate achievement of objectives within the
given timeframe.

A multi-donor final evaluation will be conducted following the
campletion of all components and just prior to the termination of the
general project consultants' contracts. AID will contribute either an
in-house evaluator or a PD&S funded contractor to participate as AID's
representative to the evaluation team. The focus of the evaluation will
be on (i) the extent to which energy production has been expanded to
impact on current development needs (ii) the technical capabilities and
financial viability of VINLEC to efficiently provide electricity services
to serve long-term development needs and (iii) the adequacy of the
Watershed Management Plan to ensure cost effective hydro electricity
production for future needs.

The watershed management program budget includes $25,000 for a
special evaluation of WSMP activities. The evaluation will be scheduled
for approximately two years after the Project Agreement is signed. This
will permit an operational review of the activities designed preserve the
watershed and permit a redirection of implementation prior to plant
comissioning, if required.
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ANNEX B

Transportation Source Na1ve+\\gg> f;°

Orafter:COM/TS:JLBerger:cr:1/3/84 D

Waiver Control No. 59H -
-

ACTION MEMORANDUM FOR THE DIRECTOR, Office of Commodity Manajement —
Agency for International Develcpment

/t?/ Washington, D.C. 20523
FROM:U/ hief, Transportation Support Division

v
Office of Commodity Management N
Agency for International Development
Washington, D.C. 20523

Problem: Amendment of Transportation Source Waiver No. 69 to include
transportation costs incurred under project 538-0091 Cumberland Hydroelectric.
Project, St. Vincent and the Grenadines.

Discussion: LAC Bureau desires a transportation source waiver authorizing ':.1(;3,8“
code 941/899 liner service for commodities procured under the captioned proj qgQ
because of unavailability of U.S. flag service.

AT

COM/TS confirms there is no regularly scheduled U.S. flag or non-U.S.—code

941, liner service between U.S. ports or between off shore points, and the

East Caribbean, West Indies. The only identifiable scheduled liner service

in the region for project procurements is provided by code 899 liner operators.

Waiver No. 69, approved Sept. 27, 1979, and its several amendments, have met
needs of previous 538-series procurements. However, conditions which gave
rise to previous waiver applications by Bridgetown USAID persist and are
unlikely to change in the forseeable future.

Recommendation: That you authorize reimbursement of transportation costs
under 538-0091, Cumberland ;{droe1ectr1c Project, on vessels in accor<ance

with terms and cond1t12:.vf ansportation Fource Waiver number 69.
Approved::it:ll¢A94+« Date_j-c4 -SY

Disapproved: Date

Attachment: Waiver 69

Clearance:

COM/ALI:PJHagan

LAC/DR :RMcKonald one
SER/COM:EDCallahan:_ 1"

-
L]

cc: FM/BFD USAID/Bridgetown
COM/ALI COM/ SE
LAC/OR SER/COM
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Listed below are statutory criteria applicable generally to projects with FAA
funds and project criteria applicable to individual funding sources:
Development Assistance (with a subcategory for criteria applicable only to
loans): and Economic Support Fund.

A. GENERAL CRITERIA FOR PROJECT

1.

FY 79 App. Act Unnumbered: Faa Sec.

653(b): Sec. 634A. (a) Describe

how Committees on Appropriations of
Senate and House have been or will

be notified concerning tlie project;
(b) is assistance within (Operational
Year Budget) country or international
organication allocation reported to
Congress (or not more than $1 million

over that figure)?

FAA Sec. 6l1l(a) (1). Prior to
obligation in excess of
$100,000, will there be
(a) engineering, financial, and

other plans necessary to carry out
the assistance and (b) a reasonably

firm estimate of the cost to the
U.S. of the assistance?

FAA Sec. 6ll(a) (2). If further
legislative action is required

within recipient country, what is
basis for reasonable expectation

that such action will be completed

in time to permit orderly
accomplishment of purpose
of the assistance?

FAA Sec. 611(b); FY 79 App. Act
Sec. 10l. If for water or
water-related land resource
construction, has project met
the standards and criteria as
per the Principles and Standards
for Planning Water and Related
Land Resources dated October 25,
19732

A Congressional Notification
went forward on March 1984
for the total project fumding.

(a) Yes.
(b) Yes.

No further legislative
action is required.

Yes
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FAA Sec. 611(e). If project is
capital assistance (e.g.,
construction), and all U.S.
assistance for it will exceed

$1 million, has Mission Director
certified and Regional Assistant
Administrator taken into
consideration the country's
capability effectively to maintain
and utilize the project?

FAA Sec. 209. Is project suscep-
tible of execution as part of
regional or multilateral project?
If so, why is project not so
executed? Information and con-
clusion whether assistance will
encourage regional development
programs.

FAA Sec. 60l(a). Information and
conclusions whether project will

encourage efforts of the country to:

(a) increase the flow of inter-
national trade; (b) foster private
initiative and competition: (c)
encourage development and use of
cooperatives, credit unions, and
savings and loan associations;

(d) discourage monopolistic
practices; (e) improve technical
efficiency of industry, agriculture
ard commerce; and (f) strengthen
free labor unions.

FAA Sec. 601(b). Information and

conclusion on how project will
encourage U.S. private trade and
investment abroad and encourage
private U.S. participation in
foreign assistance programs
(including use of private trade
channels and the services of U.S.
private enterprise).

ANNEX C.1
Page 2 of 9

Yes.

The project is not
appropriate for regional
execution.

The expansion of St. Vincent's
presently inadequate supply
of electricity is necessary
to the continued operation
and grocwth of the industrial
and tourism industries and as
such will directly support an
increased flow in
international trade.

U.S. goods and services will
be used in the projects.



10.

11.

12,

13.

-3 -

AA Sec. 612(b); Sec. 636(h).
Describe steps taken to assure
that, to the maximum extent
possible, the country is
contributing local currencies

to meet the cost of contractual
and other services, and

foreign currencies owned by the
U.S. are utilized to meet the cost
of contractual and other services.

FAA Sec. 612(d). Does the U.S.
own excess foreign currency of the
country and, if so, what
arrangements have been made for
its release?

FAA Sec. 60l(e). Will the project
utilize competitive selection
procedures for the awarding of
contracts, except where applicable
procurement rules allow otherwise?

FY 79 App. Act Sec. 608. 1If

assistance is for the production of
any commodity for export, is the
commodity likely to be in surplus
on world markets at the time the
resulting productive capacity
becomes operative, and is such
assistance likely to cause
substantial injury to U.S.
producers of the same, similar or

competing commodity?

FAA 118(c) and (d). Does the
project take into account the
impact on the environment and
natural resources? If the
project or program will
significantly affect the
global commons or the U.S.
environment, has an
environmental impact statement
been prepared? If the project
or program will significantly
affect the environment of a

ANNEX C.1
Page 3 of 9

The host country is providinc
staff facilities and related
support for the project.

No.

Yes.

N/A.

Yes. An environmental
assessment has been
prepared. A waterched
management plan has been
prepared.



foreign country, has an
environmental assessment been
prepared? Does the project or
program take into consideration
the problem of the destruction
of tropical forests?

14. FAA 121(d). If a Sahel project,
has a determination been made
that the host government has an
adequate system for accounting
for and controlling receipt and
expenditure of project funds
(dollars or local currency
generated therefrom)?

B. FUNDING CRITERIA FOR PROJECT

1. Development Assistance
Project Criteria

a. FAA Sec. 102{b); 111; 113;

28la. Extent to which activity

will (a) effectively involve
the poor in development, by

ANNEX C.1
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N/A

N/A. This project is
financed with Economic
Support Funds.

extending access tO economy at
local level, increasing labor-
intensive production and the
use of appropriate technology,
spreading investment out from
cities to small towns and rural
areas, and insuring wide
participation of the poor in
the benefits of development on
a sustained basis, using the
appropriate U.S. institutions;
(b) help develop cooperatives,
especially by technical
assistance, to assist rural
and urban poor to help
themselves toward better life,
and otherwise encourage
democratic private and local
governmental institutions;

(c) support the self-help
efforts of developing

7
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countries; (d) promote the
participation of women in
the national economies of
developing countries and th»
improvement of women's
status: and (e) utilize and
encourage iegional coopera-
tion by developing countries?

FAA Sec. 103, 103A, 104, 105,
106, 107. 1Is assistance
being made available:
(include only applicable
paragraph which corresponds
to source of funds used. 1If
more than one fund source is
used for project, include
relevant paragraph for each
fund source).

(1) (103) for agriculture,
rural development or rutri-
tion: if so, extent to which
activity is specifically
designed to increase pro-
ductivity and income of rural
poor: (103A) if for agricu)-
tural research, is full aciount
taken of needs of small
farmers:

(2) (104) for population plan-
ning under Sec. 104(b) or
health under Sec. 104(c); if so,
extent to which activity
emphasizes low-cost, integrated
delivery systems for health,
nutrition and family planning
or the pocrest people, with
particular attention to the
needs of mothers and young
children, using paramedical

and auxiliary medical
personnel, clinics and health
posts, commercial distribu-
tion systems and other modes
of community research.

ANNEX C.1
Page 5 of 9
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(3) (105) for education,
public administration, or human
resources development; if so,
extent to which activity
strengthens non-formal educa-
tion, makes formal education
more relevant, especially for
rural families and urban poor,
or strengthens manageme:it
capability of institutions
enabling the poor to partici-
pate in development:

(4) (106) for technical assis-
tance, enerqgy, research,
reconstruction, and selected
development problems; if so,
extent activity is:

(i) Technical cooperation and
development, especially with
U.S. private and voluntary, or
regional and international
development, organizations;

(ii) to help alleviate energy
problems;

(iii) research into, and eval-
uation of, economic development
processes and techniques;

(iv) reconstruction after
natural or manmade disaster:

(v)  for special development
problem, and to enable proper
utilization of earlier U.S.
infrastructure, etc.,
assistance;

(vi) for programs of urban
development, esp=2cially small
labor-intensive enterprises,
marketing systems, and finan-
cial or other institutions to
help urban poor participate in
economic and social development.

ANNEX C.1
Page 6 of 9



cl

-7 -

(107) is appropriate effort
placed on use of appropriate
technology?

FRA Sec. 110(a). Will the
recipient country provide at
least 25% of the costs of the
program, project, or activity
with respect to which e
assistance is to be fu..iished
(or is the latter cost-sharing
requirement being waived for a
"relatively least developed"
country)?

FAA Sec. 110(b). Will grant
capital assistance be disbursed
for project over more than 3
years? If so, has justification
satisfactory to Congress been
made, and efforts for other
financing, or is the recipient
country “relatively least

developed"?

FAA Sec. 122(b). Does the
activity give reasonable
promise of contributing to
the development of economic
resources, or to the
increase of productive
capacities and self-
sustaining economic growth?

FAA Sec. 281(b). Describe
extent to which program
recognizes the particular

needs, desires, and capacities
of the people of the country;
utilizes the country's intellec-
tual resources to encourage
institutional development; and
supports civil education and
training in skills required for
effective participation in
governmental processes essential
to self—government.

ANNEX C.1
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Development Assistance Project
Criteria (loans Only)

a. FAA Sec. 122(b). Information
and conclusion on capacity of
the country to repay the loan,
at a reasonable rate of
interest.

b. FAA Sec. 620(d). 1If assis-
tance is for any productive
enterpr:se which will compete
with U.S. enterprises, is
there an agreement by the
recipient country to prevent
export to the U.S. of more
than 20% of the enterprise's
annual production during the
life of the lcan?

Project Criteria Solely for
Economic Support Fund

a. FAA Sec. 531(a). Will this Yes.
assistance promote economic
or political stability? To
the extent possible, does it
reflect the policy directions
of FAA Section 1022

b. FAA Sec. 531(c). Will assis- No.
tance under this chapter be
used for military, or par-
amilitary activities?

c. FAA Sec. 534. Will ESF No.
funds be used to finance
the construction of the
operation or maintenance
of, or the supplying of
fuel for, a nuclear facility?
If so, has the President
certified that such use of
funds is indispensable to
non-proliferation objectives?
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FAA Sec. 609. If commodities N/A
are to be granted so that sale
proceeds will accrue to the

recipient country, have Special
Accounit (counterpart)

arrangements been made?

ANNEX C.1
Page 9 of 9
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Listed below are statutory criteria applicable generally to FAA funds, and
criteria applicable to imdividual fund sources: Development Assistance and
economic Support Fund.

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY

1. FAM Sec. 481; FY 1984 Continuing Resolution. No
Has it been determined or certified
to the Congress by the President that the
government recipient country has failed
to take adequate measures or steps
to prevent narcotic and psvchotropic
drugs or other contrclled substances (as listed
in the schedules in Section 202 of the
Comprehensive Drug Abuse and Prevention
Contrcl Act of 1971) which are cultivated,
produced or processed illicitly, in whole
or in part, in such country, or transported
through such country, from being sold illegally
within the jurisdiction of such country
to United States Government personnel or their
dependents, or from entering the U.S.
unlawfully?

2. FAA Sec. 620 (c). 1If assistance is to a No.
gcvernment, is the government liable as
debior or unconditional guarantor on any
debt to a U.S. citizen for goods or
services furnished or ordered where
(a) such citizen has exhausted avail-
able lecal remedies and (b) the debt
is not denied or contested by such
government?

3. FAA Sec. 620{e) (1). If assistance is No.
to a government, has it (including
government agencies or subdivisions)
taken any action which has the effect
of nationalizing, expropriating, or
otherwise seizing ownership or control
of propertv of U.S. citizens or entities
beneficialiy owned by them without taking
steps to discharge its obligations toward
such citizens or entities?

4. FAA Sec. 532(c), 620(a), 620(f), 620D: No.
FY 1982 Appropriation Act Secs. 512 and 513
Is recipient country a communist country?
Will assistance be provided to Angola,
Cambodia, Cuba, Laos, Vietnam, Syria,
Libya, Iraq, or South Yemen? Will
assistance be provided to Afghanistan
or Mozambique without a waiver?

5. ISDCA of 198l 3Secs. 724, 727 and 730. N/A
For specific restrictions on assistance
to Nicaragua, see Sec. 724 of the ISDCA




10.

1.
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of 1981. For specific restric-
tions on assistance to El Salvador,
see Secs. 727 and 730 of the ISDCA
of 198l.

FAA Sec 620(j). Has the country No.
permitted, or failed to take

adequate measures to prevent, the

damage or destruction by mob action

of U.S. property?

FAA Sec. 620(1). Has the country No.
failed to enter into an agreement
with OPIC?

FAA Sec. 620 (o); Fishermen's Protec-

tive Act of 1967, as amended, Sec. 5

(a) Has the country seized, or imposed No.
any penalty or sanction against, any U.S.

fishingy activities in international waters?

(b) If so, has any deduction required by N/A
the Fishermen's Protective Act been made?

FAA Sec. 620(q): FY 1982 Apprpriation

Act Sec. 51/. (a) Has the government (a) No.
of the recipient country been in default

for more than six months on interest or

principal of any AID loan to the country?

(b) Has the country been in default for (b) No.
more than one year on interest or principal

on any U.S. loan under a program for which

the appropriation bill appprop.iates funds?

FAA Sec. 620(s). If contemplated assistance Yes.

is development loan or from Economic Support
Fund, has the Administrator taken into account
the amount of foreign exchange or other resources
which the country has spent on militarv equip-
ment? (Reference may be made to the annual
"Taking into Condiseration" memo: Yes, taken
into account by the Administrator at time of
approval of Agency OYB." This approval by the
Administrato. of the Operational Year Budget
can be the basis for an affirmative answer
during the fiscal year unless significant
changes in circumstances occur.)

FAA Sec. 620(t). Has the country severed No
diplamatic relations with the United States?

If so, have they been resumed and have new

bilateral assistance agreements been negotiated

and entered into since such resumption?

ANNEX .2
Page 2 of 4
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13.

14.

15.

16.

-3-

FAA Sec. 620(u). What is the payment
status of the country's U.N. obliga-
tions? If the country is in arrears,
were such arrearages taken into account
by the AID Administrator in determining
the current AID Operational Year Budget?
(Reference may be made to the Taking int
Consideration memo.)

FAA Sec. 620A; FY 1982 Appropriation
Act Sec. 520. Has the country aided

or abetted, by granting sanctuary

from prosecution to, any individual

or group which has committed an act of
international terrorism? Has the
country aided or abetted, by granti:g
sanctuary from prosecution to, any
individual or group which has committed
a war crime?

FAA Sec. 666. Does the country object,
on the basis of race, religion, national
origin or sex, to the presence of any
officer or employee of the U.S. who is
present in such country to carry out
economic development programs under

the FAA,

FAA Sec. 669, 670. Has the country,
after August 3, 1977, delivered or
received nuclear unrichment or repro-
cessing equipment, materials, or
technology, without specified
arrangements or safequards? Has it
transferred a nuclear explosive device
to a non-nuclear weapon state, or if

such a state, either received or detonated
a nuclear explosive device, after August 3,

19772 (FAA Sec. 620E permits a special
waiver of Sec. 669 for Pakistan.)

ISDCA of 1981 Sec. 720. Was the country

represented at the Meeting of Ministers
or Foreign Affairs and Heads of Delega-
tions of the Non-Aligned Countries to the

36th General Session of the General Session

of the General Assembly of the U.N. of
September 25 and 28, 1981, and failed

to disassociate itself from the comminique
issued? If so, has the President taken it
into account? (Reference may be made to the

Taking into Consideration memo. )

ANNEX C.2
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St. Vincent and the
Grenadines payment
status is current.

No.

No.

No.

No
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17.

18.
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ISDCA of 1981 Sec. 721. See Special
requirements for assistance to Haiti.

FY 1984 Continuing Resolution.
Has the -recipient country been
determined by the President to
have engaged in a consistent
pattem of the opposition to the
foreign policy of the United
States?

FUNDING SOURCE CRITERIA FOR COUNTRY

ELIGIBILITY

1.

Development Assistance Country

Criteria

a. FAA Sec. 116. Has the Depart-
ment of State determined that this
government has engaged in a consis-
tent pattern of gross violations of
internationally recognized human
rights? If so, can it be demon-
strated that contemplated assistance
will directly benefit the needy?

Economic Support Fund Country Criteria

a. FPAA Sec. 502B. Has it been deter-
mined that the country has engaged in

a consistent pattern of gross violations

of internationally recognized human rights?
If so, has the country made such signifi-
cant improvements in its human rights
record that furishing such assistance is

in the national interest?

b. ISDCA of 1981, Sec. 725(b). 1If ESF

is to be furnished to Argentina, has the
President certified that (1) the Govern-
ment of Argentina has made significant
progress in human rights; and {2) that the
provision of such assistance is in the
national interests of the U.S.?

c. ISDCA of 1981, Sec. 726(b). If ESF
assistarce 1s to be Furnished to Chile,

has the President certified that (1) the
Government of Chile has made significant
progress in human rights; (2) it is in the
national interest of the U.S.; and (3) the
aiding international terrorism and has taken
steps to bring to justice those indicted

in connection with the murder of Orlando
Letelier?

N/A

No.

N/A

No.

N/A

N/A

ANNEX C.2
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5C(3) - STANDARD ITEM CHECKLIST

Listed below are statutory items which normally will be covered routinely in
those provisions of an assistance agreement dealing with its implemetation, or
covered in the Agrcement by imposing limits on certain uses of funds.

These items are arranged under the general headings of (A) Procurement, (B)
Construction, and (C) Other Restrictions.

A. Procurement

1. FAA Sec. 602. Are there arrange- Yes
ments to permit U.S. small business
to participate equitably in the furnishing
of goods and services financed.

2. FAA Sec. 604(a). Wwill all commodity Yes
procurement financed be fram the U.S
except as otherwise determined by the
President or under delegation from him?

3. FMA Sec. 604(d). If the cooperating country N/A
discriminates against U.S. marine insurance
companies, will agreement require that marine
insurance be placed in the U.S. on commodities
financed?

4. FAA Sec. 604(e). If offshore procurement N/A
of agricultural commodity or product is o be
financed, is there provision against such pro-
curement when the domestic price of such
commodity is less than parity?

5. FPA Sec. 608(a). Will U.S. Government excess Yes
personal property be utilized wherever practi-
cable in lieu of the procurement of new items?

6. FAA Sec. 603. (a) Compliance with requirement U.S. Flag Carriers
in section 901({b) of the Merchant Marine Act of not available to

1936, as amended, that at least 50 percentum St. Vincent and the
of the gross tonnage of commodities (computed Grenadines. A
separately for dry bulk carriers, dry cargo transportation
liners, and tankers) financed shall be tran- source waiver
ported on privately owned U.S.-flag commercial (No. 69H) has been
vessels to the extent that such vessels are granted.

available at fair and reasonable rates.

7. FPA Sec 621. If technical assistance is financed, Yes
will such assistance be furnished to the fullest
extent practicable as goods and professional and
other services ‘from private enterprise on a contract
basis? If the facilities of other Federal agencies
will be utilizedl, are they particularly suitable,



B.

c.
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not competitive with private enterprise, and made
available without undue interference with domestic
programs?
Intemational Air Transport Yes

Fair Competitive Practices Act, 1974.

If air transportation of persons or

property is financed on grant basis, will
provision be made that U.S.-flag carriers will
be utilized to the extent such service is
available?

FY 79 App. Act. Sec. 105. Does the contract for Yes

procurement contain a provision authorizing the Contracts will
termination of such contract for the convenience contain such clauses
of the United States?

Construction

1.

FAA Sec. 601(d). If a capital (e.g., construction) Yes
project, are engineering and professional services

of U.S. firms and their affiliates to be used to

the maximum extent consistent with the national

interest?

FAA Sec. 6l1(c). If contracts for construction Yes

are to be financed, will they be let on a compe-
titive basis to maximum extent practicable?

FAA Sec. 620(k). If for construction of produc- N/A

tive enterprise, will aggregate value of assistance
to be furnished by the U.S. not exceed $100 million?

Other Restrictions

l.

FAA Sec. 122(e). If development loan, is interest N/A

rate at least 2% per annum during grace period and
at least 3% per annum thereafter?

FAA Sec. 301(d). If fund is established solely N/A

by U.S. contributions and administered by an
international organization, does Comptroller
General have audit rights?

FAA Sec. 620(h). Do arrargements preclude Yes
promoting or assisting the foreign aid

projects or activities of Communist-bloc

countries, contrary to the best interests

of the U.S.?

FAA-Sec. 636(i). Is financing not permitted to be Yes

used, without waiver, for purchase, long-term lease,
or exchange of motor vehicle manufactured outside
the U.S., or guaranty of such transaction?



ANNEX D

CERTIFICATION PURSUANT TO SECTION 611 (e) OF THE
FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, William B. Wheeler, as Director of the Agency for International
Development, Regional Development Office/Caribbean having taken into
account, among other things, the maintenance and utilization of projects
in the Caribbean Region previously financed or assisted by the

United States, do hereby certify that in my judgement the Government of
St. Vincent and the Grenadines has both the financial capacity and the
human resources capability to effectively utilize and maintain goods and
services procured under the proposed capital assistance loan and grant
project entitled Cumberland Hydroelectric Project.

This judgement is based upon the implementation record of externally
financed projects, including AID-financed projects, in St. Vincent and
the Grenadines, the commitments from the Government of St. Vincent and
the Grenadines and the quality of the planning which has gone into this
new project. The new hydroelectric system is being designed and will be
constructed principally by expatriate firms. Operations and maintenance
of the completed facility will be similar in nature to hydroelectric
plants with which the responsible agency already has considerable
successful experience. The Project Agreement includes provisions
designed to insure the future financial viability of the electric
utility, and the Government of St. Vincent and the Grenadines appreciates
the economic and social importance of the project and is fully committed
to its proper implementation and utilization.

=
et N0 S U0

William B. Wheeler Q\\
Director

(Date): _AL OL_,;. 1789
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Will arrangements preclude use of financing? Yes
a. FAA Sec. 104(f). To pay for performance Yes
of abortians ar to motivate or coerce
persons to practice abortions, to pay for
performance of involuntary sterilization, or
to coerce or provide financial incentive to
any person to undergo sterilization?
b.  FAA Sec. 620(g). To compensate owners for Yes
expropriated nationalized property?
c. FPA Sec. 660. To finance police training Yes
or other law enforcement assistance, except
for narcotics programs?
d. FAA Sec. 662. For CIA activities? Yes
e. FMA Sec. 636(i). For purchase, sale, long- Yes
term lease, exchange or guaranty of the sale
of motor vehicles manufactured outside U.S.,
unless a waiver is obtained?
£ FY 1982 Appropriation Act, Sec. 503. To pay Yes
pensions, annuities, retirement pay, or adjust
service compensation for military personnel?
g. FY 1982 Appropriation Act, Sec. 505. To pay U.N. Yes
assessments, arrearages or dues?
h. FY 1982 Appropriation Act, Sec. 506. To carry out Yes

provisions of FAA section 209(d) (Transfer of FAA
funds to multilateral organizations for lending?

i” FY 1982 Appropriation Act, Sec. 510. To finance Yes
the export of nuclear equipment, fuel, or technology
or to train foreign nationals in nuclear fields?

j. FY 1982 Appropriation Act, Sec. 511. Will assis- No
tance be provided for the purpose of aiding
the efforts of the Government of such country
to repress the legitimate rights of the popula-
tion of such country contrary to the Universal
Declaration of Human Rights?

k. FY 1982 Appropriation Act, Sec. 515. To be used No
for publicity or propaganda purposes within U.S.
not authorized by Congress?
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OFFE AR THP PRIME MINISTER
SAINT  VINCENT  AND THE  GRENADINE~
WEST INDIES

Our Ref: PM/072 June 13, 1984,

The Ambassador

United States of America
American Embassy

P.0.Box 302

Bridgetown

BARBADOS.

The purpose of this letter is to request that the United
States Government assist the Government of St. Vincent and the
the Grenadines to resolve the critical shortage of electricity
by participating in the jointly financed Cumberland Hydro-
electric Project. The total project is estimated to cost
approximately $31.338 million of which we are requesting
that the United States provide $8.0 million.

|Ac_,rW C. ! During the past eighteen months, the Government of
7t 7 St. Vincent and the Grenadines has been working with various
IO donor organizations and the Shawinigan Engineering Company

— - ---—-%0 design an energy project which will provide a long term
T ~ «—— solution to St. Vincent's inadequate and costly supply of
—— electricity. In addivion, the project will assist VINLEC
—I .. ---—4p become a technically sound and financially viable public
... utility. The result of the design effort has been the

Cumberland Hydro-electric Project. This project consists
- of a hydro-electric facility, upgrading of the power supply
S system, implementation of a watershed management program
Dk and institutional improvements in the public utility.

e - e~ et +

[l alal ‘

SN ‘"__‘ The hydro-electric facility will be a small, run-of-
- the-river scheme consisting of three powerhouses, four
: " - diversion works, and pipeline connecting the two. It will

ot _._provide 3,370 KW of power. The upgrading component of the
HL™™ project will consist of a loss reduction program, repair

- of current diesel generators and a transmission and distribu-
e __ . ...-tilon expansion program. A watershed management plan and
Buz- /éiﬁvh drologic data collection program will be included in the
TAKEN'%KQ EWR /Project.
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Project. Improvements to the utility company will include
technical assistance, training, and institutional reform.

There will be four donors who will contribute to this
project: The International Development Association (IDA)
will contribute $4.977 million for use in the system upgrading
component of the project and to secure the services of the
project consultant; the Canadian International Development
Agency (CIDA) will contribute $7.77 million for pipeline and
equipment to be used in the hydro-electric facility; the
Caribbean Development Bank (CDB) will provide $4.5 million
for the loss reduction program, and the European Investment
Bank (EIB) will provide $2.79 million for the turbines and
generators. We are requesting that USAID as the fifth donor
provide $8.0 million for the civil works component of the
hydro-electric facility construction, the streamgauging
program, and the implementation of the watershed management
plan. The remainder of the funds, $3.301 will be provided
by the Government of St. Vincent and the Grenadines through
the electric utility for support to the various project com-

onents as follows: civil works $1.078; watershed management
0.05; and other $2.173.

The selection of activities for which we wish USAID
assistance was based on our desire to utilize United States
and/or Vincentian construction contractors and to procure
hydrologic equipment which is manufactured in the United
States.

The Government of St. Vincent and the Grenadines assures
the United States Government of its full cooperation in
carrying out the Cumberland Hydro-electric Project and its
commitment to assure the autonomy and institutional viability
of VINLEC. The manpower, financial and other inputs required
of us will be provided in an expeditious manner.

We look forward to a continued, combined effort by both
governments to yield a productive and beneficial program
for the people of St. Vincent and the Grenadines.

R. Mi ,
PRIME MINISTER/MINISTER
FOR FINANCE.

(0
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTAIIT ASSUMPTIONS

Fro--am or Sectar Gosl: The broader objective 10
whi-n this srojed contributes:

To establish the physical productive
infrastructure essential to achieve a
self-sustaining level of economic
growth for St. Vincent.

Messures of Gosl Achleverment:

Increase in productivity of
population of St. Vincent.

Annual statistical GOSV data.

Assumgticns for achisving gosl targets:

. Government will remsin
stable and pursue
economic growth.

. No major natural
disasters.

Projaxx Puraoee: .

To meet current and future snergy
demands of the induatriasl, tourisam,

and domastic sectors in St. Vincent

and assure that these needs continue

to be met on a self-sustaining basis

by co-financing a program of activities
which will expand energy productibon and
which will contribute to the long-term
financial viability of the electric

utilicey.

Conditions that will indicats purpose hes been
oshioved: End of projest status.

. End of loadshedding.
. Increased use of electricity.
. Financial (income) targets met.

VINLEC reports.

‘Project evaluatioun

Asumptions for achisving purpnes

.GOSV comaitment to institu-
tional snd finsncial rafornms
in support of VINLEC.

are reasonably accurate.
. VINLEC retains its autonomy.

-Designed future load forecasts

Outpns

1. Increase supply of electricity.

2. Increase portion of electricity
output generated by hydroelectric.

3. Increase VINLEC capabilities.

4. Reduce line losses.

5. Decrease maintenance problems.

6. Increase infomation available
for future hydroelectric planning.

7. Increase awareness of watershed
management .

Magnitude of Outputs:

1. Electricity output capacity
reaches 35.4 Gwh.

2. Ratio of hydro/diesel generation

to 50:50.
3. VINLEC rates restructured.

4. Line losses reduced to 15%.
5. All diesel generators are in
working order or retired.

6. Streamflow and rainfall data

recorded.
7. 180 acres of trees planted.

VINLEC reports.
Quarterly reports of project unit
Project evaluation.

. Water is available.

. Materials and equipment
available within time and
cost limits.

. All other donors perform
on timely basis.

lnge s

Tecihnical hssistance

rraini

Comodities

OtEESil wWorks (L)
tatershed t (G)
Stresmgauging EL)

Diesel Rehabilitation

“Loss Reduction

“Transaission & Distribution
Studies

implsmentation Target (Type snd Quantity)
ATD GOSV OTHER DONORS TOTAL

‘0.3 2.6 2.9
0 0 -8 .8
o0 .3 10.0 10.3
7.2 1.1 0 8.3
S5 .1 0 .6
3 0 0 .3
0o .1 1.0 1.1
o .9 4.5 5.4
0 .4 .7 1.1
o .1 4 .5

et
.
w

8.0 3.3 20.0 3

USAID disbursement records
VINLEC records

GOSV and other donors
provide adequate financial

J XANNY
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AID 538-0091
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Regional Environmental Management
Specialist/Caribbean (REMS/C)

USAID/Port-au-Prince, Haiti

9 February 1983

Regional Development Office/Caribbean
Bridgetown, Barbados



TABLE OF CONTENTS

List of Tables and Figures
Glossary of Terms
Abbreviations
I. - SUMMARY AND RECOMMENDATIONS
11. - PURPOSE OF ENVIRONMENTAL ASSESSMENT
II1. - PROJECT DESCRIPTION
A. Project Objectives

1. Goal and Purpose
2. Expected Achievements

B. Project Activities

1. The Cumberland System
2. Transmission Lines
3. Roads
4. Civil Works
C. Project Alternatives

1. Factors Affecting Project Selection
2. No Project Altermatives

IV. -~ AFFECTED ENVIRONMENT
A. Biogeophysical Characteristics of St. Vincent

. Physiography and Geology
. Soils and Soil Erosion
« Vegetation and Land Use

. Climate

oW N

B. Cumberland Watershed Characteristics

l. General Description

2. Geology

3. Climate and Hydrology
4. Vegetation and Wildlife

ANNEX G
Page 2 of 3¢

 PAGE

i
ii

iii

oI T
S

OGO W;M

10
12
12

12
13
15
16

17

17
19
20
21



-2- ANNEX G

Page 3 of 3¢

PAGE

V. - ENVIRONMENTAL OONSEQUENCES 23

A. Direct (Primary) Impacts 23

1. Cause of Impacts 23

2. Unawoidable Major Effects 26

3. Unawidable Minor Effec:s 27

4. Mitigative Measures 28

B. Indirect (Secondary) Impacts 29

1. Major Effects 29

2. Mitigative Measures 31

C. Policies and Controls for Areas Concenred 33

D. Unresolved Issues 35

References 36
Apperdices 1
2
3



Fiqure

Table

3.1
3.2

4.1

4.2
4.3
4.4

4.5

ANNEX G
-j= Page 4 of 36

LIST OF FIGURES AND TABLES

Catchment boundary and location of major project structures
Demand powerhouse locaticns in Cumberland bas:

Location of St. Vincent and the Grenadines in the Windward
Island Group

Surficial geology of St. Vincent

Vegetation and land use on St. Vincent
Isohyets estimated by Shawinigan (1983)
Surficial geology at location of facilities.

Climatic and hydrologic characteristics of the Cumberland
Watershed



ANNEX G
I. SMARY AND RECOMMENDATIONS Page 5 of 36

St. Vincent has commissioned two small hydropower projects since 1952.
The present scheme for the Cumberland watershad is the third hydropower
project but addresses for the first time the envirommental impacts of
construction and operation of such facilities. The Cumberland scheme is a
run-of-river/diversion system consisting of a dam, diversion canal, settling
basin, storage tank for low flow conditions, pipeline, penstock, powerhouse
with turbine/generator, and outlet works. Direct impacts are associated with
construction, highly limited in area and usually temporary, and with
consumption of certain amounts of energy-and materials.

A. Direct Impacts

l. Major unavoidable direct effects include:
a. Stream sedimentation
b. Terrestrial habitat disturbance
c. Loss of lands and/or restriction of access
2. Minor unavoidable direct effects include:
a. Energy consumption
b. Air and noise pollution
c. Disruption of normal community activities
d. Increased dust levels in project activity areas

e. Short-term economic boom due to influx of laborers and
capital.

3. Miticative measures proposed to reduce/eliminate adverse direct
impacts include the following:

a. Use of sound construction standards to reduce noise, safety
hazards, traffic hazards

b. Scheduled maintenance of equipment and vehicles to reduce
energy consumption

c. Use of reparian barriers to prevent stream sedimenation
d. Compensation of farmers fo. lost lands

e. Improvements in access due to restrictions from pipeline,
etc.

(.(\
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B. Indirect Impacts

1. Indirect impacts result from cperation of the hydroelectric
generatmg facility and pertain to longer term effects on commnities or
policy matters, an biogeophysical attributes of the watershed, or fram the
location of the facility near areas subject to natural disturbances. Major
indirect effects include:

a.

River flow depletion, -as much as 70% of the time,
immediately downstream of the dam structure and subsequent
effect on aquatic biota and an people who wash clothes in
the river.

Damage to pipeline by natural landslides

Intensified land use and land clearing in upper watershed
areas due to greater access

2, Mitigative measures proposed to reduce indirect effects include

the following:

Extension of water supply fram upper watershed to those
peorle needing water for clothes washing

Further study to determine low flow stream conditions
before and after facility operation since no data base now
exists

Location of pipeline along best possible route in terms of
stability and use of leak detection devices and automatic
shut-off valves and regular inspection schedules to detect
ruptures.

Preparation and implementation of a watershed management
plan along with changes in forest policy and legislation
and training of personnel to ensure appropriate land use,
especially in the upper watershed area.

b
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IT. PURPOSE OF THE ENVIRONMENTAL ASSESSMENT

The purpose of the EA is to examine the foreseeable impacts of the
Cumberland Hydroelectric Project on the human/natural environment in
accordance with AID's Environmental Procedures (22 CFR Part 216).
Envirormental assessment deals with the identification, measurement ,
interpretation and/or communication of impacts to information users, A
scoping of issues" was accomplished in early December 1983 by REMS/C and a

Project problematic areas of an environmental nature, in particular, the
preparation of a Watershed Management Plan (WSMP) will be addressed during the
Project Paper phase. The Regional Forestry Advisor from ROCAP will prepare
the WSMP concurrently with the EA, hence details on that subject will be
relegated to the WSMP and not included in the EA.

o\
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IV. AFFECTED ENVIRONMENT

Saint Vincent and its dependencies, the Grenadines, form part of those
islands in the Caribbean Basin usually referred to as the Windwards. The .
mainland of St. Vincent is 133 sq. mi. (340 sg. km.). The Grenadines are
relatively small islets comprising some 20 sq. mi. (51 sq. km.). Figure 4.1
shows the location of these islands.

The State of St. Vincent and the Grenadines attained indeperdence from
Britain on 27 October 1979. According to the 1980 census the population is
about 115,000. St. Vincent is densely populated, the majority of the
inhabitants live around the coast and in compact village commmities. A
similar situation exists on most of the Grenadines islets.

A. Biogeophysical Characteristics of St. Vincent

1. Physiography and Geology

, The island of St. Vincent is about 30 km long ard 18 km wide and
lies to the west of Barbados, between the islards of St. Lucia on the north
and Grenada on the south. It is mountainous and deeply eroded, with a central
main axial ridge running from north to south, the highest peaks being in the
range of elevation 950m to 1220 m. The highest peak , La Soufriere, reaches
1245 m (4084 ft.). Knife-edged and elongated ridges radiate from these
highlands, with the leeward (western) coast being much more rugged than the
windward (eastern) coast. Deep cut valleys and high vertical coastal cliffs
characterize the leeward side of the island, whereas eroded marine terraces
and ash deposits are common on the windward side.

The island is wholly wolanic in origin and one of the youngest
in the Antillean arch. The structure is a succession of extinct wvolcanoes,
except for the northern third of the island which is dominated by the recently
active volcano, Soufriere.

No comprehensive work has been dane on the geology of St.
Vincent. Preliminary island-wide studies have been carried out, producing a
reconnaissance surficial geology map (Figure 4.2). Many publications dealing
with the volcanic activity of Soufriere have been written.

St. Vincent is entirely composed of volcanic ejections which
range from Pleistocene to Recent in age. There are no large sedimentary
deposits. The main rock types are lava and pyroclastics. The lava occurs as
individual flows having a limited exposure and is usually fresh, but well
fractured and jointed. Pyroclastics are the most abundant products on the
island. They include particles ranging in size from clay to boulders.
According to grain size, pyroclastics can be divided into volcanic ash (clay
to sand size particles), tuff (coarse sand to coarse gravel size particles)
and agglamerate (hecterogeneous mixture of clay to boulder size particles).
Major characteristics of the pyroclastics are the lack of fracture system;
poor cementation and the fairly high degree of weathering of the clay to sand
fraction, whereas the cobble and boulder fractions are usually made up of
fresh volcanic rock.
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Because of its steep topography and the high degree of
weathering of the pyroclastics, slope instability in the form of landslides
and slumps is a major problem in St. Vincent. In fact, unstable slopes tend
to be the rule rather than the exception. These mass movements occur mainly
during the wet season when surficial materials become saturated. The main
areas of concern are the problems of silt load in rivers, as a result of
erosion, and damage to engineering works from landslides.

No major faults or folds have been mentioned by previous
investigators suggesting that no major tectonic disturbances, other than the
volcanic ones, occurred on the island.

2. Soils and Soil Erosion

All the soils are relatively young. The layers of ash thrown
out during volcanic activities of La Soufriere are still weathering - more of
these have been added during the past three years. The whole of the northem
end, extending to about one~third of the island, is reported to be covered
with volcanic ash.

The soils in St. Vincent have been classified as follows:
- coastai plain and valley alluvial soils which are the most

fertile lands of the island ard are the most resistant to
erosion:

- yellow earth soils which cover most of the country and
which show a well differentiated soil profile of varying
physical characteristics. These variations are deperdent
on the maturity of the soil which, in turn, is related to
the age of the parent material ejected fram at least five
volcances. The relative hardness of these soils increases
with depth, but because of the intermittent activities of
the volcanoes the depths of these harder layers vary.
Evidence of this hardness is noticeable, throughout the
island, in the benches which have been cut along the
hillsides to form the main highways. Same of the harder
material are also used for road building purposes;

- recent volcanic ash soil which is unconsolidated and which
is the most erodible.

The variable camposition of the yellow earth soils is shown by
the following percentages.

Coarse Sand Fine Sanrd Silt and Clay

(2 mm to 0.2 mm) (0.2 mm to 0.06 mm) (below 0.06 mm)
Union Point 30% 60% 10%
Barrouallie 26% 70% 43
Dorestshire Hills 45% 25% 30%

i’}
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The pHl of soils in the Dorestshire Hills was fourd to vary from

6.0 in the upper layers to 6.6 in the lower layers. No pH values were quoted
for the two other sites (Hay, 1959; Hardy, 1939). '

The soils in St. Vincent have been derived fram the weathering
of volcanic material. It would be expected that these soils would not erode
rapidly because of their high permeability. Nevertheless, erosion of the
surface layers has been observed and has been caused by a number of factors.

Four types of soil erosion have been observed in St. Vincent:
- sheet erosion:

- rill or finger washing, as the runoff migrates to
depressions;

- gully erosion, which is a development of rill washing ard
which is limited by the presence of harder soils or terras:

- landslips, where waterlogging of the upper soil layers
resting on terras or bedrock results in a mass movement of
the upper soils. The mass which is moved can be ejither
small or large, Figure 4.1.

Degrees of soil erosion depemd on the intensity, duration and
amount of rainfall, slope of the land surface, extent and nature of the
vegetative cover, type and properties of the soil, and agricultural and
silvicultural practices.

With respect to the first factor, the tendency is for greater
amounts of rainfall to occur on the leeward coast: e.g., the variation of
rainfall intensity shows that the intensity can be as much as 51 mn/h and that
82.5 mm (3.5 inches) of rain can fall in 6 hours. This high rainfall
intensity coupled with a land slope of 45 degrees (not uncammon in the leeward
region) are conducive to high rates of soil erosion. On the windward side of
the island land slopes tend to be about 20 degrees.

Generally, the soils of St. Vincent are friable and readily
eroded, but cementation of the subsoil, where it occurs, is only incipient and
the cemented layers readily decompose on being brought near to the surface.
Erosion does mot lead, therefore, to exposure of sheets of indurated shoalrock

or to other disastrous effects as are visible in same other countries in the
Caribbean.

Prior to the arrival of the First French colonists in 1719,
cultivation was not extensive and was limited to the meagre demards of the
indigenous Carib Indians. With the removal of forest, the enlargement of the
cultivated areas and the introduction of crops such as coconuts, cotton, sugar
cane, cassava, pigeon peas, groundnuts, maize and other annual crops,
protection of the soil decreased. The cultivation of arrowroot is somewhat
different in that although the plant covers the grourd rapidly, the removal of
the rhizomes in the rainy season, or late dry season, leaves the land bare and
hence subject to erosion.
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Cultivation on the steep slopes, a practice that has been
carried out for many decades on much of St. Vincent presents a potentially
serious problem with erosion and landslides. However, the accepted planting
method in the island helps to reduce the hazard potential. Many fammers
seldom plant crops on sloping land without using the "ridge and furrow" method
that follows the contour, a well know soil conservation practice.
Nevertheless, soil erosion is a serious problem in some areas, and the
potential for increased erosion is high. Sound soil conservation is essential
to the future of the islamd's agricultureé.

In areas of high rainfall, say over 2000 mm per annum , exposure
of soils to high intensity and trequent downpours, especially under the regime
of reduced vegetative cover, can lead to increased erosion. For example, soil

loss under different forms of perennial cropping has been measured in Dominica
(Walsh, 1979):

Land Use Soil Loss

Rain Forest 46 mn/year
Citrus 55 mm/year
Bananas 80 mn/year

Although Daminica's mean annual rainfall regime is higher that
St. Vincent's, erosion rates could still be expected to be a serious threats
to sustainable agriculture in many places.

3. Vegetation and Land Use

Vegetation and land use is depicted in Figure 4.3. Much of the
island has been cleared of its native vegetation and planted in agricultural
Crops, primarily perennial crops such as bananas, coconuts, cocoa, sugar cane
and tubers. These crops are not tall but provide a relatively low canopy
~over which has the effect of reducing rainfall intensity. In addition, the
litter on the ground beneath the trees reduces the severity of overhead flow
ard its erosional property.

Dense stands of native vegetation remain only in the central
highlands. The crests of the steeply sloping ridges near the coast are often
covered with a dry-scrub woodland. The central mountain vegetation is of a
secondary nature with areas of rain forest at the heads of some of the larger
valleys, such as the Cumberland. Native vegetation has stabilized steep
slopes in uncleared areas and allowed soils to Jevelop. In the arable land
areas, remnants of forests exist only in the central mountains. The forests

serve an important role in absorbing the heavy rain and gently directing the
moisture to the outlying drainage basins.

Forest management in St. Vincent is limited to protecting the
existing forests. Reforestation has been practiced in some catchment areas
and along banks of streams and rivers. Five of the main watersheds of the
island are under very rudimentary forest management with the aim of increasing
stream flow for domestic use, hydroelectricity, and agriculture. The
reforestation efforts need to be maintained and expanded. Several proposals
were submitted to RDO/C by the Forestry Division. However, there is still no

g
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approved forest policy. Although the existing Ordinance and Requlations have
been enforced since 1945, these are inadequate to meet present day needs (C.
Nichols, Forestry Div., GOSV, 1983 personal cammunication).

In April 1979, Mt. Soufriere volcano erupted, forcing the
evacuation of the northerr. * rt of St. Vincent for several months and
seriously disrupting agricu.cure and the natural environment. The volcano's
effects - disturbance of soil and destruction of trees - are still apparent.

The total area of mainland St. Vincent (85,120 acres or 34,448
ha) is divided as follows:

Private lands - cultivable 31,721 acres (12,837 ha)
- not cultivable 11,899 acres ( 4,816 ha)
Crown lards - natural vegetation 39,800 acres (16,107 ha)
- rented for cultivation 1,700 acres ( 688 ha)

Since the 1979 Soufriere eruption, these figures, which were
provided by C. Nichols, Forestry Division, GOSV, are questionable. No accurate
figures are available for the Grenadines.

Further sub—division of these estimates produce a breakdown of
land use/tenure as follows: (P. Henry, 1980):

Category Area (ha)
Crown lands 16475
Newland settlement 2448
0ld land settlement 2335
Peasant holdings 4698
Large estates 8223
Towns/villages 465

TOTAL 34179

Discrepancies that exist between these and the previous
estimates are not significant enough to cause great concern.

4, Climate

The climate of St. Vincent is daminated throughout the year by
the trade winds, which are generally easterly. The movements of the
subtropical anticyclone belt and the intertropical convergence zone (ITCZ)
lying to the north and south, respectively, of the region also play a part in
defining the climatic conditions. From mid-December to mid-February, the ITCZ
lies in the region of the Amazon and subtropical high lies close to the
Caribbean. Between July and September this migration is reversed and the ITCZ
is nearer the region. These rhythmic movements give rise to a marked seasonal
characteristic of the area, particularly with respect to the rainfall pattern.

The mean monthly wind speed is generally below 25 km/h and
higher wind speeds preceed heavy showers arnd hurricanes. Hurricanes, when
winds are in excess of 120 km/h, tend to be confined to the months of August
and September.
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Temperatures vary diurnally, seasonally and with altitude in any
given location. In the Caribbean islamds temperatures at low elevations are
known particularly at or near sea level. The range is about 259C to 270
C. Since temperature is or.2 of the variables atfecting evaporation, it is
important that the variation of temperature with altitude should be known.
Shawinigan (1983) estimated a lapse rate of 0.89C per 100 m rise in
elevation (regression line with r = 0.95), which compares favorably with the
normal theoretical rate of 1°C per 100 m rise in elevation, using
temperature data from selected stations throughout the Caribbean.

Rainfall variation on the island is due to orographic effects.
The following variation due to altitudinal change has (i.e., going from sea
level upwards) been estimated as follows (Underwood et al 1971):

Windward (leeward, southern) - 5 mm/m/year
Leeward (western) - 7 mm/m/year

Long term (less than 59 years) rainfall records indicate an
annual variation of 1658 mm at Villa Point on the south coast to 3680 mm at
the headworks of the Richmond hydroelectric plant on the west coast.

There is one dry season from January to June and a wet season
extending over the latter half of the year. During the first half of the year
the average monthly rainfall is below the average yearly rainfall especially
the months of February, March and April. This characteristic therefore
strongly suggests that all river diversion works and construction of dams
should be done during the first half of the year. The possibility of having
severe floods is small, and the cost of diversion works would be smaller than
those constructed for conditions occuring in the latter half of the year.

A tentative isohyet map (Figure 4.4.) estimated that rainfall at
the highest elevations was about 7000 mm per annum (Shawinigan 1983),

B. Cumberland Watershed Characteristics

1. General Description

The Cumberland river valley is located on the leeward (western)
coast of St. Vincent, approximately midway between the northern and southern
tips of the island. The valley lies between steep mountain rarges of volcanic
origin. The only flat land is found in the very narrow flood plain on the
valley floor. In many places, the Cumberland river meanders between vertical
rock cliffs and alluvial flats. Despite the steemess of the mountain ridges,
most of them are used for agricultural purposes by the valley's inhabitants.
Basically, it appears that wherever there is weathered overburden (loose
material overlying another more solid/uniform deposit), it is farmed,
regardless of slope.

The upper portions of the basin, roughly, upstream of the
Hermitage and Convent dams are covered by virgin jungle, more correctly
called primary and secondary rain forest and are said to contain a limited
variety of wildlife such as labba, apossum, pigeons, parrots and hawks. There
are no timber extraction operations of any scale although there is evidently
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manual harvesting for planks by some residents of the valley. The Forestry
Division maintains some test plots in the upper watershed, managing blue
mahoo, mahogany and Leucaena.

According to the 1980 census, the population of the Cumberland
valley is about 1000. Main settlements are at Cumberland Village, Spring
Vilage and Gordon Village. The average family size in such rural areas is
assumed to be five or six persons. The settlements in the Cumberland Valley
are not financially well off. There appéars to be abundant food but there is
very little economic activity other than agriculture. Schooling is available
for early grades only.

Whereas many inhabitants of the Cumberlard valley have their
homes in the lower reaches (Gordon Village and downstream), they do own
agricultural land all the way up the valley to the vicinities of the proposed
Convent and Hermitage dams.

Crops grown in the Cumberland valley include bananas (the most
prevalent and principal cash crop), coconuts, various tuberous vegetables
(yams, eddoes) citrus fruits (oranges, lemans), cocoa and nutmeg. The bananas
are collected by truck and shipped to Kingstown. Other vegetable crops, in
excess of local needs, are taken to Kingstown by the farmer and sold there.
There is also scattered grazing in the valley by cattle, goats, sheep and
donkeys. Some fertilizer is used by the farmers and insecticides are used on
the banana plants.

The major public infrastructure provided to the valley consists
of roads, electricity, telephone to Spring Village, and water supply. A paved
road runs fram the bottam of the valley to the site off the Convent dam.

While paved the grade, width, curvatures and condition are such as to restrict
its use to jeeps and trucks. The road functions mainly as an access for
villagers going to their famms, for trucks used to collect bananas, and for
partical access to the intake of a major water supply system which is
described below. Electricity supply is available in the villages but not all
houses are connected.

A major water supply system taps the headwaters of the
Cumberland river about a mile above the proposed Convent dam. Fram the intake
a twelve-inch pipe runs down the valley to Grove where it splits into an eight
inch and a six inch line. The eight inch line runs northward over the
mountains to serve the Rose Hall/Belmont areas, while the six inch line
continues down the Cumberland valley to a point above Gordon Village then
turns southward and goes over the mountains to serve the town of Barrouallie.
At present, the villages in the Cumberland Valley (Gordon, Spring and
Cumberland) are supplied by a local independent line which taps a spring in
the mountains high above Gordon Village. There is a long term plan to replace
this local supply system with a connection from the main pipeline fram the
upper Cumberland. It is worth nothing here that the water supply systems in
St. Vincent are drawn fram the highest possible elevations in order to provide
adequate pressure and to ensure water quality. Water quality is a problem
downstream of any agricultural activity, largely because of the use of
insecticides on banana plants.
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The piped water supply system in the valley is used for
drinking, cooking, same bathing and, in a few cases, the flushing of sanitary
wastes. About half the population is served by standpipes. The washing of
clothes and same bathing are done in the river adjacent to the villages.
Those houses without water connections (and some of those with them) use pit
latrines for the disposal of human wastes. It appears that the river is not
used to serve this functian.

There are no signs in the valley that the river water is used
for the irrigation of agricultural lands. As indicategd previously, the land
under agriculture is generally quite steep and is not suited to irrigation.
Crops grown in the flood plain are not irrigated nor are they in need of
irrigation. .

2.  Geology

Agglomerate and tuff are the most common rock types mapped in
the Cumberland valley in the vicinity of the lower and middle stages of the
development area, whereas wolcanic ash is predaminant in the upper stage of
the development area. Massive volcanic rock outcrops orly at a few locations.

Except for the massive wolcanic rock which is fresh, the degree
of weathering is generally high. The volcanic ash is weathered to a residual
soil with no traces left of rock structures. The agglamerate contains
subrounded boulders and cobbles of fresh volcanic rock in a poorly cemented
and highly weathered residual matrix of volcanic ash. The percentage of
boulders and cobbles in the agglomerate is usually very high. The tuff is
usually in an intermediate state of cementation and weathering, where same of
the particles are slightly weathered and others, still recognizable as rock
particles, are weathered to guite soft material. The depth of weathering is
in the order of several tens of meters.

Landslide scars, shallow sheet erosion and qully erosion are
camon features of the valley. Because of the presence of large volumes of
weathered volcanic ash, mass movements are much more cbvious and spectacnular
in theupper stage development area. Slope stability assessment has been the
major criterion for locating the pipeline routes and locating the storage
(balancing) tanks (Shawinigan, 1983).

The Cumberland river generally flows over a boulder pavement,
some of the boulders being 4 m to 5 m in diameter. The volcanic agglomerate
is the source of the boulder pavements since the weathered ash matrix is
easily eroded and washed away while the more resistant boulders and cobbles
accumulate. These materials, especially the bigger sizes, are believed to have
accumulated almost in place. Once a pavement is formed, it acts as an erosion
stabilizer. Therefore, the pavements are believed to represent the reworked
surface of bedrock. Alluvial sand and gravel are trapped between boulders,
but in some locations such as Hermitage, it has been possible to abserve the
original ash matrix between the boulders. Figure 4.5 shows the surface
geologic conditions at the proposed facility sites.
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3. Climate and Hydrology

In the absence of reliable and functioning meteorologic and
stream gauging stations in the Cumberland basin, Shawinigan (1983) estimated
basic characteristics for project design purposes fram camparable sites in
other river basins on the island. These are summrized in Table 4.1. An
elaborate description of how these variables were calculated is found in that
report. Included in Table 4.1 are estimates of flood peaks. The main natural
factors which significantly affect the magnitude of flood peaks are rainfall
intensity, area of the catchment, shape of the drainage basin, stream pattern,
vegetative cover and surficial geology. The interaction of these factors
produce flood flows which are typical of the basin or the region.

An examination of the river structure, drainage density and the
shape of the sub-basins of the Cumberland river show that the flood
hydrographs cannot be of the type which exhibit a low, flat peak extending
over a considerable number of hours. In fact, the expected hydrographs should
show a fairly quick rise to a peak followed by an extended period of subsiding
flows.

It has been previously mentioned that the presence of
vegetation, especially low canopy cover, has the effect of reducing the
intensity of rainfall reaching the ground. Similarly, the absence of
vegetation can only lead to high flood peaks and increased soil erosion. The
semi-pervious nature of the surface deposits has been mentioned, but the full
advantage of this soil characteristic in reducing flood peaks only results
when there is ample vegetative cover. This further necessitates strict land
use controls in the watershed.

Although the prediction of floods by statistical methods is best
obtained by using previously recorded flood flows, there are no recorded flood
peaks for any river in St. Vincent. Hence, an elaborate estimation technique
was applied to obtain the stated figures at 95% confidence limits (Shawinigan
1983). Two methods were used to obtain the 1 in 100 year flood as well as the
construction flood at the four dam sites. These were the rational method and
the triangular hydrograph method. The rainfall intensities and the shape of
the flood peaks for the Richmond river provided the basis for these
calculations.

Using rainfall intensities recorded fram the dry season (Jan. -
April), allows the determination of smaller flood peaks, called dry season
floods. The cost of constructian of the cofferdams can be reduced if these
dams are built during the dry season.

With respect to sediment load, the abundance of vegetation in
the entire Cumberland valley and the existence of virgin forest in the
Hermitage catchment have resulted in a small sediment concentration in the
upper area. The analysis of water samples taken at Grove after a rainstorm
gave sediment concentrations of four parts per million and a pH of 6.15. PH
values are probable due to the addition of organic acids fram decayed
vegetation (Shawinigan, 1983). The estimated sediment loads appearing in
Table 4.1 were calculated from data on rivers outside St. Vincent since no
thorough data base on these factors exist.
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4. Vegetation and Wildlife

In general, no adequate baseline data are available on most
kinds of plants and animals found in the Cumberland watershed. Filling this
gap should be a first priority of the implementation phase of the Watershed
Management Plan being prepared for the Project Paper. A forest inventory
presently being conducted by the Forestry Division, in cooperation with the
Institute of Tropical Forestry, Puerto Rico, will have delineated most tree
species in the upper watershed.

The following list represents those freshwater prawns likely to
be found in the Cumberland's freshwater streams and tributaries all the way up
to highest elevations of the watershed (Holthuis, 1980). Species of
Macrobrachium, and perhaps some Atya, breed in brackish/salt water of the
river mouth ard surrounding marshy areas. Thus, they migrate up and down the
reach-of-river throughout their life cycle.

Species Name Cammon name

Atya Innocuous (basket shrimp)

A. Lanipei

A. Scabra (cama cuto shrimp)
Macrobrachium acar.thurus (cinnamon river prawn)
M. carcinus (painted river prawn)
M. crenulatum

M. jelskii (Agar river prawn)

M. macrobrachium (brackist river lrawn)
M. hecterochirus (cascade river prawn)
M. faustinums

Micratya poeyi

Palaemon pandaliformis (potitinga prawn)

Although local people occasionly catch and eat some of those
species, Dr Earl Kirby, Museum of National History, Kingstown, believes the
large species of Macrobrachium have been all but fished out of the lower
Cumberland.



Design Floods

Evapo—- Mean Flow Sediment

Rain- trans- Mean Inception 1:100 yr. 1:25 yr Load in
Area fall piration Runoff Flow Report Annual Dry Sea- Tonnes/

Catchment (kam fnm p.a.) (mm p.a.) (m3/s) (m3/s) ‘(m3/8) (m3/s) (m>/s) day Km2
avent 4.3 5698 1155 4543 0.61 0.98 42 20 0.24
rmitage 2.1 5665 1155 4510 0.31 - 30 14 0.11
ove 12.9 52439 1145 4124 1.70 1.72 73 35 0.57
ring Village 11.1 5136 1135 4001 2.05 2.10 8l 39 0.66

9¢ 3O ZZ abeq

O XANNY



ANNEX G
Page 23 of 3¢

V. ENVIRONMENTAL QONSBQUENCES

This section describes environmental consequences or impacts in terms of
causes , i.e. the event that drives the eventual impact, and in terms of
effect, i.e. the consequence of the change:, even perhaps the recipient of the
action. Mitigative measures are then proposed which would reduce or eliminate
the disturbance to the target group by the project activity.

A. Direct (Primary) Impacts

The Cumberland system is a run-of-river/diversion system consisting
of a dam, diversion canal, settling basin, storage tank for low flow
situation, pipeline, penstock, powerhouse with turbine/generator, and outlet
works (tailrace). Direct project impacts will be typically associated with
construction, highly limited in area and usually temporary and reversible and
with consumption of small amounts of energy and materials.

l. Cause of Impacts

a. Dams, Settling and Storage Tanks. Four small! dams are
proposed for the overall development. Each dam will have a number of impacts
which are common, as described below. Each dam represents a physical barrier
across an existing river. As such, those aquatic species, if any, which
depend upon migratian will suffer. There is no evidence at any migrating fish
species in the Cumberland. According to Dr Earl Kirby, Director of the
Natural History Museum, Kingstown, and Mr. Guy Walter, Marine Biologist with
the Fisheries Unit, large freshwater shrimp of the genus Macrobrachium may be
affected by such barriers since they migrate to salt water to reproduce.

Each of the dams is relatively low (about two and a half
meters high). This, combined with the steep langitudinal slopes of the rivers
and narrow valleys will result in the creation of very small pords. In no
cases would these ponds flood houses or huts used for tools or overnight stays
by the farmers.

Because of the negligible storage capacity of the ponds, it
will be impossible to trap a major portion of the river's sediment load.
Thus, there would be a minimum change in sediment patterns downstream of the
dams. This conclusion is also supported by the fact that most
erosion/deposition takes place at the time of floods, which, as noted
previously, will not be attenuated by the project.

Settling and storage tanks may require machine levelling of
land; same grazing land may be lost. A storage tank will be constructed for
the Grove Dam site.

In terms of specific location, the following impacts would
be expected.

\y
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i. Convent dam:
- headpond floods a few banana plants on right bank:

- headworks require the relocation of a small portion of
the access road to the intake for water supply
systems. (Note: this road has not been maintained for
vehicular use upstream of this point, but could be
required for such access at some time in the future).

ii. Hermitage dam:

- located in primary forest, therefore headpond floods
no agricultural land;

- construction will require new access road through rain
forest (the same road will serve the pipeline).

iii. Grove dam and settling tark:

- loss of agricultural and grazing land;

- may interfere with 8-inch water supply line to
Barrouallie.

iv. Spring Village dam and settling tank:

- located in hanana plants, grazing lands;

- headpond floods agricultural land, but no houses or
other structures:

- floods section of river frequently used for washing of
clothes:
- removes water from reach downstream of dam used for

clothes washing.

b. Pipelines: The project's second major type of structure is
the woodstave pipeline, of which there is a total of about 6.5 kilometers.
These structures are about one meter in diameter resting on wooden or concrete
supports such that the top of the pipe will be slightly less than two meters
(eye level) above existing ground level.

The land required to lay pipeline is a bank about four
meters wide. The required width will be greater in those places which require
building up or cutting into existing ground levels. More land will also be
required where trestles or similar support structures are required to carry
the pipeline over streambeds. The major impact of the pipelines, other than
lost land, will be the physical barrier they represent to the farmers and
grazing animals. The physical barrier is a potential problem to the existing
road and water supply lines.
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In terms of impacts of location, the following pertain:

i. Pipeline - Convent to junction:

- cuts across grazing and agricultural lands:

- crosses the access road;

- access to some grazing land may be eliminated thus
removing a larger area from effective use than that

required by the pipeline right-of-way only.

ii. Pipeline - Hermitage to junction:

- cuts through grazing land and agricultural land:
- crosses access road and water supply line;
- crosses river twice on bridge and trestles.

iii. Pipeline - Junction to Cumberland powerhouse:

- crosses access roads;

- passes through agricultural land and banana plants;
- possible interference with 12-inch water supply line:
- crosses river on trestles or bridge.

iv. Pipeline - Grove to Cumberland-2 powerhouse:

- crosses river on bridges:
- may interfere with water supply line to Barrouallie;
- cuts across grazing land, banana plants.

v. Pipeline - Spring Valley dam to Cumberland Powerhouse

- cuts through agricultural and grazing lands, banana
plants;

- passes between river and Spring Village, creating
physical barrier to river access;

- river training work and bridge for river crossing
adjacent to village will be further physical barrier;
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- two houses in Coco areas may have to be relocated:
- crosses main west coast road:

- runs through coconut grove;

- may interfere with access to coconut grove.

c. Powerhouse. The third component of the
hydroelectric developments are the powerhouses. Three powerhouses will be
required for complete development of the Cumberland. Each will be a simple
rectangle structure of relatively small dimensions. Each will require land
for the building, a switchyard and an access road. A tailrace fram each
powerhouse will carry water back to the riverbed.

Downstream of the Cumberland-3 powerhouse, flows will be
variable and will be generally unpredictable to the local population. The
velocities and water levels will be subject to sudden change as a function of
the peak demand on the island's electrical system. This peaking effect will
not be felt at Grove Dam since under normal operating corditions the tailrace
discharge is led directly to the storage tarnks.

In terms of impacts of location, the following should occur:

i. Cumberland-1 powerhouse:

- loss of agricultural lands.

ii. Qumberland-2 powerhouse:

- loss of land now unused.

iii. Cumberland 3- powerhouse:

- loss of part of coconut grove;

- requires upgrading of access rcad through coconut
grove;

- unpredictable flows from powerhouse at this site are
not attenuated by a downstream pond.

2. Unawoidable Major Effects

Unavoidable major effects include stream sedimentation from
construction, terrestrial habitat disturbance and/or loss of lands from
clearing for major structures and access roads.

a. Stream Sedimentation. Construction activity will remove
land cover and will result in increased erosion amd sedimentation in the shor
term. Sedimentation problems in the river will also be caused by all
activities in the riverbed including diversion, and the construction of river
training works and bridges at those points where the pipelines cross the
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rivers. Since most such work will, by necessity, be done during periads of
low flow (when sedimentation is at its lowest under existing conditions), this
may create a short term problem for downstream water users.

b. Terrestrial Habitat Disturbance. Extensive use of large,
heavy equipment to cut benches and widen access roads will have a much greater
impact than the use of smaller equipment and labor-intensive techniques.
Since the tradeoff between the implications of each approach will probably not
be made until the bid stage, it can anly be noted that the extensive use of
heavy equipment will be detrimental to the hasic agricultural use of the lards
in the vicinity of the project camponerts.

A particular problem associated with construction is the
opening of borrow areas in rrder to cbtain impervious materials and boulders
required for the constructicn of various Structures. While such requirements
will be small, they may nevertheless result in the loss of further
agricultural land and increased sedimentation in the river (e.g., from boulder
mining operations in the riverbed).

C. Loss of Lands. Rainforest habijtat may be lost to facility
siting in the upper watersheq (Hermitage, Convent) but in terms of real extent
would be less than 1 ha.

In quantifiable terms, the land required by the project is
about 5 hectares, but this does not represent the possible loss of
agricultural land attributable to the project, e.g. through lack of access.

3. Unavoidable Minor Effects

Unavoidable minor effects include selected action associated
with construction. Most of these effects are reversible.

- Construction activities will disrupt traffic, but will
be highly localized and of a temporary nature.

- Energy will be consumed in these activities; e.g.
construction equipments and vehicles wijll consume
energy as fuel. Impacts will be minor, temporary, and
irreversible.

- Air and noise pollution will be emitted by
construction equipment and vehicle: impacts will not
be significant and of a temporary, highly localized
nature.

- Construction activity will also have some impact on
the daily life of the valley's inhabitants. Whatever
construction techniques are employed, it is inevitable
that it will require a large number of workers,
skilled and unskilled, and some may came fram outside
the valley. This will provide a short-term surge of
econamic activity in the villages. However, the
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"boom"” will end with the completion of construction
and econamic activity will return to a level not very
different fram that which prevails at present.

- A short term nuisance to local farmers due to
construction may also occur from increased dust levels
in the agricultural areas. However, the reqular
rainfall which is the norml climatic pattern, should
eliminate such nuisance.

- The inhabitants of Spring Village will be those most
affected by the project. The pipeline will pass
between their houses and the riverbed but no house has
to be relocated. River training

- works and a trestle to carry the pipeline across the
river will also be built in their "backyards". Being
a major settlement of the valley, Spring Village will
also receive a major portion of the short term "boom"
during the construction period.

4. Mitigative Measures - Direct Impacts. Standard Agency—quided
construction practices will mitigate many construction impacts. Noise can be
reduced, but not eliminated by proper vehicle and equipment maintenance and by
limiting construction to normal working hours and weekdays. Safety hazards
can be reduced by covering all trenches at night and careful location of spoil
files. Traffic hazards can be reduced in the rugged and winding mountainous
terrain by traffic control using two flagmen. Energy consumption can be
reduced by proper equipment and vehicle maintenance. Interference with
agricultural activities during the construction phase can be reduced through
use of small construction equipment and labor intensive techniques.

a. Stream Sedimentation

Sedimentation can be partially controlled through erection
of riparian barriers in areas where heavy disturbances occur, as well as by
careful construction practices.

b. Loss of Agricultural Lands and Rainforest

The loss of agricultural land to the project is
inevitable. The minimm amount of land which is lost is fixed by that
required for campleting the project. The maximum amount will be determined by
the construction techniques adopted and the extent to which an effort is made
to minimize the activities required for the efficient construction of all
structures.

Campensation is nomally made to those individuals whose
privately-owned land is lost. The intensity of existing land use in the
valley suggests that campensation cannot be made in terms of providing new
lands. Cash compensation appears to be the only alternative and this is
governed by rules presently used by the Goverrment. In this regard, all lards
required by the project, including lands used in the construction phase,
should be delineated and their ownership established.
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As noted previously, same agricultural lands which will not
be lost directly to the project may lose some value because of access
restriction. In the case of cropped fields, access can be assured by the
construction of stiles or walkways over the pipeline: this practice appears to
be camon along existing pipelines. It is suggested that the construction and
maintenance of access facilities for inhabitants should be recognized as
project costs.

The restriction of actess to grazing lands is not as easily
mitigated. In those cases where a section of grazing land is cut off by, say,
a pipeline, consideration will have to be given to either campensation to the
owner or provisian of access. Such access could be provided by either a large

ramp and bridge over the pipeline, or by bridges at sections where the lire
runs in a cut or trench.

Construction of the project will cause same interference to

agricultural activities in the valley. Activities should be planned in such a
way as to minimize such interference and the use of the access road by the

inhabitants should not be impeded at any time. Their livelihoods are
dependent upon access to their farms. Because the loss of prime rainforest is
small in terms of area, impacts to plant and animal population would be
minimal.

B. Indirect (Secondary) Impacts

Indirect impacts are those resulting from the operation of the
hydroelectric generating system. Such impacts touch on lornger-term effects on
communities, either locally or outside the project area, on biogeophysical
attributes of the watershed, or may result from location of the facility in an
area subject to nmatural disturbances.

1. Major Effects

Cause-effect relationships sometimes are more difficult to
ascertain in the case >f indirect effects. Hence, the discussion here will
not be as rigid as that of the previous section. From review of the
Shawinigan (1983) report and site visits to both an existing hydro facility
(Richmond) and the proposed site (Cumberland), it is apparent that che
following indirect immacts could be idenzified.

a. River flow reduction. Immediately downstream of each of
the dams, there will be no water in the riverbed for about 70 percent of the
time, according to the design criteria established for the project. However,
based on the surface and groundwater flow conditions found in the Cumberland,
the riverbed should quickly re-establish a new minimum flow from lncaming
tributaries and groundwater re-charge. It is not possible to make a
scientific estimate of the distance downstream of each dam where the new
minimun flow will be re~established.

Downstream reaches fram each dam will be subject to high
flows whenever the natural flow exceeds the requirements of the power project,
l.e., for about 30% if the time. At those times the dams will be overtopped.

WV
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At times of major floods, the flow in all reaches of the river, including
those irmediately downstream of the four dams, will be similar to the flow
under natural corditions (i.e., without the project).

Two immeditate effects are evidently caused by this flow
reduction:

(1) Habitat for aguatic biota immediately below the dam
and for some poimt downstream will be eliminated at
least part of the time, causing either their eventual
demise or need to emigrate to other suitable habitat
downstream or in nearby tributaries. Because of the
small size of the area affected, flow variations and
consequent ecological impact should be smaller than
for larger facilities. Fish and crustaceans upstream
of the dam will also be trapped in diversion canals
and may end up in turbines. Animals that are small
(the case probably for the Cumberland) in relation to
the turbine blades, should suffer low mortality.
Avoidance of diversion structures by many species is
common and is a possibility at Cumberland.

(2) The supply of water currently used for clothes
washing at traditional points in the reach of river
will be eliminated.

b.  Pipeline Damage/Destruction by Landslides

Although the pipeline has been located, as best as could be
ascertained, to avoid known unstable areas, it unavoidably still passes
through same potentially unstable zones.

c. Greater Access, More Intensive Land use, More Soil Erosion

Food improvements and improved access to the upper
watershed area would tempt farmers and loggers to use previously unused
portions of these areas. Ahsence of land use controls, or even the GOSV's
inability to enforce existing laws, is problematic. For example, existing
Forestry Ordinance and Regulations (enforced since 1945) are claimed to be
inadequate and outdated to meet present needs of conservation of flora and
fauna, of control of use of fire and of appropriate use of Crown lands
(logging, famming, etc.). Famming activities, especially land clearing and
the growing of bananas in the immediate stream area, aggravate soil erosion
during periods of rainfall.

The effects of allowing both the depletion of vegetative
cover and the acceleration of soil erosion are:

- loss of top soil and agricultural land;
- increased rate of runoff and flooding:

- reduced minimum flows in the rivers.
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According to Shawinigan (1983), the combination of the
last two factors tends to alter the shape of the daily flow duration curves.
The effect of this is to decrease the energy which can be generated from a
hydroelectric plant for a fixed installed capacity. The flow duration
coefficients fram which the Cumberland plant were designed reflect a specific
hydrologic equilibrium and any change in the factors affecting runoff will
alter these coefficients.

2. Mitigative Measures

a. Reduced River Flow/Human User. A minimum release from the
dam into the riverbed would be a severe economic cost to the functioning of
the system. Also, such a release would not supply enough water for clothes
washing for all local users. The most reasonable solution is that VINLEC
extend an existing water supply pipeline to the affected points (sites used
traditionally by inhabitants) in order to supply water to the users. The
effects of this arrangement would be neglible on power output.

Specific clauses should be drawn up prior to finalizing
this project which spell out clearly the obligation of VINLEC to compensate
property owners in accordance with law, to provide access through
walkways/rumps over penstocks and stavepipes where necessary, armd to exterd
water supply to those people needing it for clothes washing (wash basins too
may need to be constructed).

b.  Reduced River Flow/Aguatic Biota. The problem with
attempting to mitigate impacts to the aquat.c biota is that low stream flow
before and after facility construction and operation will not be determined
until the CIDA stream gauging system is in place and collecting data on a
reqular basis. Fauna could be protected by allowing some minimum water flow
immediately below the dam. But, the Shawinigan report stated that surface
(feeder tributaries not darmed) and ground water flow should reestablish a new
minimum flow scmewhere downstream of the diversion structure. Impacts will be
reduced simply by the presence of the large number of feeder streams and the
suitable habitats they contain. Most prawn species can negotiate river
barriers where even trickles of water are to be fourd (W. Hunt, Belairs
Institute, Barbados, and G. Walker, Fisheries Unit, St. Vincent). River
floods would provide high flows, even for periods of days or hours, which
would enable many of these species to migrate.

In a largely unresolved sense, criteria for river quality
in St. Vincent are associated in a qualitative sense with immediate use for
potable water, clothes washing, and electric power generation, amd not for
fisheries or other uses.

c. Pipeline Damage by Landslides. The possibility of
lamdslides occuring in St. Vincent is a feature of the island. In fact,
problems of slope instability significantly affect the pipeline of the
existing South Rivers hydroelectric development. Construction of
hydroelectric pipelines in unstable ground is not uncommon and movement can be
accamodated mostly by the natural tenden:y of woodstave to endure slight
movement .
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A part of the pipeline will be located along the road which
was built at least 25 years ago and has not suffered fram any major
landslide. However, it has to be recognized there is a risk that a short
section of the pipeline could be lost due to a landslide sometime in the
future, or that slow creep along sections of the pipeline could induce
stresses which with time could cause a rupture.

While slow creep can ko handled to a large extent by the
provision of expansion joints and tight inspection schedules of the
st ructures, the main concern is a sudden landslide that breaks the pipeline.
Consideration will be given in the design phase for the automatic closure of
the intakes at Convent and Hermitage in the event of such a rupture. This
will minimize the amount of water which would spill from the pipe and which
would tend to enlarge the original slide and cause more damage.

d. Land Use Controls. Famming activities, especially the
growing of bananas should be restricted in the immediate stream area since
soil erosion is greatly aggravated by such activities during periods of
rainfall. Sediment load into the reservoir tanks will be increased and if
sediment load becomes high, eventual performance of the powerhouse could be
affected. Farmers tend to concentrate as close as possible to the access
road, which at times runs adjacent to the stream. A modified "greenbelt"
approach would suffice wherein all land 50-100 meters of each side of the
stream would be of f limits to agricultural activities. Farmers now renting
Crown lards or owning lands in these areas could be provided alternate sites
since population density is very low in this area (less than 1000 in the

Cumberland Basin).

The basic strategies, which can be utilized to counter the
ever present problems of soil erosion. however, are a retention of
vegetative cover, prampt removal of rainfall to prevent waterlogging,
reforestation, deliberate channeling of stormwater fram drains, cultivation of
grasses along contours to bind the soil, terrace or contour farmming and, most

importantly, improved agricultural practices.

Soil conservation techniques in addition to the ridge and
furrow method following the contour should be explored and encouraged in the
Project. These may include:

- Intercropping and crop rotation schemes that reduce
soil erosion:

- Minimum tillage systems that result in minimal
disturbance of the soil and organic matter:

- Planting of ground cover crops of no cammercial value;

- Identifying soils that are especially susceptible to
erosion and taking steps to ensure against planting
them in crops that require intensive cultivation

Same interaction of the Cumberland Watershed Management
camponent with the St. Vincent Agricultural Development Project (AID 538-0101)
would facilitate use of appropriate soil conservation measures.
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C. Policies and Controls for Areas Concerned

Uncontrolled clearing, especially in the upper Cumberland watershed,
could reduce the interruption potential of vegetation causing more runoff to
enter the stream system. The problems germane to this issue have been
described in a previous section. The GOSV has a weak institutional base to
control land use in these areas. In an historical context, the following
summary should be noted (C. Nichols, Forestry Division, pers. Comm.).

In 1912, a proclamation reserved all Crown lands situated above 1,000
ft (300 m) elevation but this is not operative. Lands above this elevation
have been unofficially removed from reserve status owing to the pressure on
land for agriculture and for a fast expanding population. The banana industry
in particular has made the proclamation of little or no effect. In practice,
all cultivatable land (and some that is not), has been sold or leased.
Squatting and encroachment on Crown Land-~, though not quite as serious as in
past years, continue to present some problems.

During the era between 1935-1950, when the island was administered by
a Governor for the Windwards, there was a Conservator of Forests. Forestry
development at that time was limited almost entirely to policing and
conservation on areas of Crown Lands. It was also limited in ‘organization, as
at that time the staff consisted of two Crown Rangers (as they were then
called). The Superintendent of Agriculture and his senior staff supervised
the work of the Rangers. ‘e Conservator, stationed on another island visited
periocdically.

During the period 1950-1965, with the advent of Constitutional
development in St. Vincent, the Department of Agriculture underwent certain
changes; a Forestry section was established under the direct control of the
Superintendent of Agriculture. Its activities were not very different from
what they were during the previous period. Funds for forestry work and for
trained staff to carry out that work were among the major constraints.

The period 1965-1975 saw same minor improvements both in organization
and in scope. A Division of Forestry was established within the Ministry of
Agriculture. A Supervisor of Forests was appointed and made responsible to
the Chief Agricultural Officer who is designated Chief Forest Officer. A
Forest Ranger and ten Forest Guards were also appointed. Increase patrol and
Responsibility for renting and patrolling Crown Lands up to that time were the
major functions of the Division.

The Forestry Division sees the following needs as pertinent to
effective protection of upper watersheds and appropriate land use in the
mountainous (steep slopes) areas of the island:

- a sound forest policy;

- effective legislation to protect critical habitats as well as
key flora and fauna:;

- better salaries and more formal training for forestry personnel.
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The Watershed Management Plan being prepared for the Cumberland
Project could go a long way to focus the GOSV and the various donors on
addressing these needs. The problem, however, is island-wide and not unique
to the Cumberland. Thus, an island-wide watershed management program would be
an effective way to enhance hydroelectricity potential, promote appropriate
land use, and protect unique habitats, flora and fauna.
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D. Unresolved Issues

The issues of scale of hydropower development and cumulative impacts
on an island-wide basis are not addressed in this EA.

Quantatively, the problem is site specific. On St. Vincent there are
many sites potentially suitable for small scale hydro developrent: most are
unique in one way or another. The experience to date of St. Vincent with
small scale hydropower is attached as Appendix 3. The issue is twofold: (1)
although the site is small and facility will be small, the enviranmental
impact of the development may be significant because of the special ecological
relationship affected in the family of streams and drainage basins on the
island: (2) on an individual basis small scale projects may be relatively
harmless, as in project for the Cumberland, compared with a large scale
project. However, with a program to develop several sites on such a small
island, the impacts tend to accumulate. These cumulative impacts are also
known as incremental impacts or loss by attrition (Zoellner, 1980).

No solution is presented in the case of Cumberland since the
acceptable limits of cumulative impacts is a policy matter. REMS/C suggests
that in the long-term development plans of St. Vincent these issues be
considered.
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CUMBERLAND 1 - COSTS (USS x 103)
(with 15% Inflation)
Total Cost Local Cost Foreign Cost

Description vss x 103 tss x 103 Uss x 103
Terporary Site 489

Facilities*® 80 409
Intake 138 51 87
Settlinc Tank 299 100 199
Stcrage Tank 1,279 464 815
Road, Bridges & 144

Minor Works 40 104
Powerhouse Civil 94 25 69
Sub-Total Civil 2,777 B56 1,921

works
fontingency (17%) 472 145 327
TOTAL PROJECT COST 3,249 1,001 2,248




CUMBERLAND 2 - COSTS (USS x 103)

(Incl. 15% Inflation)

Annex I, 3
Page 2 of 3

Total Cost

Local Cost

Fcreizn Cost

Description Uss x 103 uss x 103 ves x 103
Temporary Site 491 157 314
Facilities*®
Dar.s 393 155 218
Intake 60 20 40
Settling Tank 266 80 186
Streamcuacing 155 35 120
Road, Bridges & 193 30 163
Minor Works
Powerhouse Civil 243 53 190
Sub-Total Civil 1,8C1 - —--—_;;;—————_——_~—_lj;;1 ______
works
_Centingency T ol 308 A
TOTAL PROJECT COST 2,:07 620 1,487
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CUMBERLAND 3 = COSTS (US$ x 103)
(Incl. 15% Inflation)
Total Cecst Local Cecst Foreign Cest

Description USS x 103 rss x 103 rss x 103
Tempcrary Site 489 80 409

Facilities*
Darms 296 85 211
Intake 27 10 17
Settlinc Tark 245 94 151
Streamcuaczinc 120 34 8¢
Road, Bridges & 150 50 100

Minor Wworks
Powerhouse Civil 244 54 19¢
Sub-Total Civil 1,571 407 1,164

Works
fontingency (17%) 267 69 1a¢g
TOTAL PROJECT COST 1,838 476 1,362
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MEMIFANDCN

ZRTI: Mew 15, 1284

PR ¥Kim rxnan, CPO

TRIM: {f[h,PAF‘;;Ve Mzxev, AGR/IDI

SUBJECT: Techrical Recommencdations on Propcsed Cumberland
Valiey Watershed Management Procram

AID Cumberlanc Hydroelectric Project (536-0091) wiil
support the development of a hydroelectric power generation
system 1in the Cumberland Valley. Roads in the area will be
upgraced to allow movement of constructior equipment and building

mzterials. This irproved access may promnue acricultural
activity con land ursulited for farming, and causs depletion of
nETUrs. vecssiative CIver ani acceleration of scil erogicn. The
Shawlirningarn fezsitility Study noteé thas the effercss of a:.owing
pcth the 1035 oI vecetative cover ani increzcsel soil erosion are:

- loss of top scil and agriculsurzl langd;

- increased rate oif runcff and Ilooding;

- reduced wminimum flows in the rivers.

The corilnation of the last tws factors =z2nds o alter
the dally fiow durasticn curves. The effect cf this is to decreass
the energy which can e cenereted from a hydroelectric pilan=.
Problem:

In crcer for the power facility to rsmain economical and
self-sustaining over the long run, the waterflow rates of the
watershed must be maintained at the present estimated levels.

Background:

The Cumberland Valley Hydrcoelectric Fac111ty will consist
of three powerhouses, Cumberland 1, 2, and 3, which will generate
electricity by water powered turbines. Four dams will be
constructed to catch and channel water into a hydro-power
pipeline (locations of tha2 dam sites are shown on the attached
mao), this pioed water will. power a dgenera‘or located 2 - 3 miles

\
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- Training of 1
2 forest gua
- In-country sho
Mgt . Practice

c. Evaluation
Stub~total

Qontingency 15%
Inflation  10%

TOTAL

34,00

166,406

7,500
15,000

25,600

404,450

57,605

37,945
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HYDROMETRIC NETWORK EXPANSION

The following notes summarize the costs of expanding the exis-
ting hydrometric neiwork, as proposed in the feasibility study report.

Streamgauging Stations

Figure 5.16 of the Feasibility Study gives details of the design
of a measuring weir. An important characteristic of the weir is that it
is largely self cleaning, but since sediment will collect 1n the areas
of the abutments, the removal of this sediment from time to time will be
necessary. The amount of sediment which will have t5 be removed will

not be large.

In August 1983, at the request of the Worla Bank, a recommenda-
tion of the mcre important gauging sites was made. These, with their
drainage areas, are:

- Wallibou dam site 13,1 kmd
- Richmond dam, 13,0 xml
- Fitz Hughes dam site, 2,3 km2
- South rivers dam, Vi, kmé
- Buccament river at Table Rock, E,5 xm2
- Jambou-1 dam site, 1,4 xml
- Rabacca-1 aam site, 1¢,3 xnd

For these sites, it 1is expected thet tne flows which are
exceeded 5% of the time will be contained within the notch. The river
level for flows higher than these will be abaove tne :<c; of the rectangu-
far notch. An indication of tne discharge coefficients, C, wnich should
ce expected is given in Fig, 5.16, referred to accve, butl the weir
snould be calibrated since the actual values of """ wi1ll be determined
by the characteristics of the finished weir.

An estimate has been prepared for a site which has a drainage
area of 13,0 km2. The breakdown of the cost, based on Figure 5.16, is
as follows:
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Civil works

tC S EC S
Excavation and backfill 2 864
Cofferdams and pumping 2 304
Weir 24 032
D/S protection 5 040
Recorger well and pipe 2 231
36 567
Contingency 3733 40 300
water level recorder
C.l1.F. estimate 5 300
TOTAL 45 600

The cost of each of the weirs at Fitz Hughes, Table Rock anc
Rabacca will be less than $45 6U0. An estimate of the cost of instal-
ling the seven stations is EC $280 700.

Recording Raingauges

In August 1983, it was also recommengec that recorcing rainfail
gauges shoulc de installed at:

- Montreal reservoir

- Dalaway reservoir
- Central Water Authority intake at Convent

- Retreat Police Station or Table RoOCK
- Rabacca aam site.

The cost for installing each station is EC $5 30C mage up of
EC $400 for civil works and ECS4 900 for the rain gauge, which 1s of the
tipping bucxet type.

/
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...for a variety of meteorological activities.
O Long term rainfall recording

O Simultaneous rainfall and
water level recording

O Telemetering of precipitation data

O Manual rain and snow
measurement

O Snow sampling
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