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CmLqE~CY EQUIVAtE~TS

(As of April 1S t 1981)

Currency Unit
DH 1
DH 4.8

1 kilometer

1 cubic meter

1 barrel (bbl)

1 kilovolt (kv)

Mediu1:1 Voltage

Lo\Ol Voltage

1 Kilo\Ola.tt (KW)

1 kilo\Olatthour (kWh)

1 mega\Olatthour (MWh)

1 Giga\Olatthour (GWh)

1 kilovolt amperes(kVa)

1 Megavolt ampere (MVA)

1 kilocalories (kcal)

=
=
•

MEASURES

=

=

..
=

=

=
=

=

=

•

Dirhams (DH)
U.S. $ 0.208
U. s. $ 1. 00

0.62 mile (mi)

35.315 cubic feet (ft3)

42 gallons (USgal) 0.159 cubic
meter.
ltOOO Volts (V)

In Morocco: 22-~vt 8.5-KV & 5.5
K'l.

In Morocco: 380/220-V.

ltOOO Watts (103W)

ltOOO-KW (l06~ • 103 ~~)

ltOOO Watthours (103 w-n)
860.4 Kilocalories .(kca)

ltOOO Kilo\Olatthours

ltOOOtOOO Kilo\Olatthours

ltOOO Volt ~peres (103VA)

ltOOO kilovolt amperes
t -.

lt163 Watthours

1 kilogram coal equivalent
(Kgce)

1 hectare (ha)

1 cubic ceter (m3)

1 gallon

=

•

=

7.103 kcal

2.47 acres

264 gallons

.0038 cubic meters
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MORO~CO RE~E~ABLE E~ERGY DEVELOPXENT PROJECT PAPER ~~ND~NT

I. ..Sm~·1ARY AND RECOMHB:DATIONS

A. Costs

Phase II TOT A L
FY 81-84

$ 6,100,000 $ 6,700,000

5',130,000 5.550,000

$11,230.000 $ 12,250,000

$ 600,000

420,000

$1,020,000TOTAL

• AID Grant

• GOM Budget2

The project total costs are as follows

Phase II
FY-SO

1. Authorized February 20. 1980.

2. In U.S. $ equivalent at US $1 equals 4.80 Moroccan Dirhams.

Grantee

Princina1 A~ency

Phase I Grant Amount

Phase II Grant Amendment

Kingdom of Morocco

Ministry of Energy and Mines (~)

US $ 600.000

us $ 6,100.000 (of which US 51,500,000 in FY 81)

B. Project Purpose

Assist the Ministry of Energy and Mines to create a Center for
Renewable Energy Development with the professional staff and
facilities to carry out a wide range of ap~ied research and
pilot activities, studies and analyses to_identIfy the most
effective-'"Yays-to exploit Morocco's re'new?-ble energy potential
and"develop programs to encourage 'its efficient use throughout
t~-~·S.Q.untry•
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C. S~~ry Description

The Center for Renewable Energy Develop~ent will be built by the
Moroccan Government and equipped by A.I.D. Its staff will be train~.

and guided by resident and short-term AID-financed contract technic~

assistance advisors. Participant training will be provided in the
United States and third countries.

The construction of the Center building. itself a model of energy
efficient design. will begin in early 1982 and is scheduled for
completion in late 1983. Well before then. as its action program
gets underway. the Center will become a strong. flexible institution
designed to shape and be guided by Morocco's evolving energy needs.
An assessment of the country's current and future energy requirements
and resources now being financed by A.I.D. will yield results in 1982
which will assist the Center in defining targets for renewable energy
use and helping shape GOM renewable energy policy. The C~nter is
expected to play a catalytic. role in expanding the use of renewable
energy resources in the nation's economy as a substitute for imported
fossil fuels.

Initial Center activities include pilot projects demonstrating four
renewable energy technologies:

Small decentralized hydroelectric generation;

Direct use of solar energy.maitily photovoltaic cells and solar
thermal collectors for productive use in rural areas;

Use of wind for electricity generation and water pUI:lping;

Biomass conversion. beginning with improved charcoal production.

Initially. three 40-250 kilowatt small hydro units will be installed
at sites in the High Atlas Mountains starting in mid-1982. They will
be monitored for technical, social and economic rep1icabi1ity elsewhere.
Two 40 kilowatt windmill units will pump water for irrigation and
drinking on farms. Beginning in late 19~1, small-scale photovo1taic
units will pump water for drinking and irrigation and pro¥ide power
for refrigeration in remote health dispensaries.

Several pilot projects in biomass conversion - including improved
charcoal production, biogas generation and combustion of urban waste 
are planned for initiation in 1982.

The project is designed for institution building and effective transfer
of U.S. technology. Equipment for the Center and pilot projects 
totalling S2,455,OOO will consist mainly of off-the-shelf items.
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Peace Corps volunteers will assist'i~ the implementation of
'selected pilot projects, particularly small-scale farm and
village-sized activities financed through a Small Project Fund
(See page 26), guided by the long-term contract technical

.assistance coord ina tor.

Project preparation began with an initial AID survey team which
examin~d Morocco's energy development potential in the summer of
1978. A second A.l.D.-financed team carried out a feasibility study
during the summer of 1979, which resulted in approval of a Project
Paper for Phase I February 20, 1980. The present Project Paper
Amendment describes Phase II activities. It amplifies, modifies
and refines the material presented in Phase I Project Paper.

The Project reflects a COM initiative with USAlD. USAID provided
project development assistance through teams from Charles T. Main
International. Development Sciences Incorporated, GSA International
and locally-contracted surveys and social analysis. Much of the
substance of this amendment, including annexes. includes or
reflects material developed by these teams. Further specific
attribution is not hereafter made.

D. Project Implementation

'GOM responsib~l~ty for management of this project rests with the
Office of Energy Resources Development of the Directorate of Energy
of the Ministry of Energy and Mines. The Center for Renewable Energy
Development reports to this office. The research. development and
evaluation activities to be carried out under this project will be
managed by CDER.

The design and construction of COER buildings and facilities ~l be
carried out by private firms under contract to the MEM.·The
construction. installation and maintenance of the small hydro pilot
and the larger solar and wind pilot projects will be carried out by
the Office National de l'Electricite (ONE).

Coordination with other COM agencies. such as the Ministry of
Interior, the Ministry of Agriculture and Agrarian Reform and their
local subsidiary agencies will be the responsibility of COER with
MIM support when necessary.

E. Beneficiaries

As au institutiou-building project to help the Moroccan Government
develop the capability to exploit its renewable euergy resources
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more effectively, this project:s most important benefits are long-run
and indirect.

The CDER's most immediate beneficiaries are the 30 members of its
staff who will be trained to assume major responsibilities in
renewable energy development.

The pilot projects' most immediate beneficiaries are about 6,000
rural dwellers who will use energy produced by the small hydro, solar,
wind and biomass pilot projects to be set up during the project's
four year life.

The longer-term beneficiaries will be the 200,000 - 300,000/rural
population of the 200 sites where productive small hydro generation
units may be installed, the several hundred thousand people who may
benefit from similar replication of solar, wind and biomass pilot
activities, and, in the end, the entire population of Morocco who
will benefit from the economic advantages of the more efficient use
of the country's available energy.

F. Statutory Criteria

All" statutory criteria have been met. Congressional notification
has been made.

G. Country Team Views

USAID and the American Embassy in Morocco support this grant as
consistent with U.S. policy objectives in Morocco.

H. Fund Availability

Funds for Phase I of this Project were obligated in April 1980.
FY 1981 funds of $ 1.5 million for Phase II have been allotted to the
USAID.
I. Analysis

The analysis in this Amendment concludes that the entire project is
technically, financially and socially feasible and that planning is
sufficiently developed for implementation of Phase II to begin.
All significant issues have been identified and will be dealt with
as outlined in Section V (Issues).

J. Waiver

A waiver will be requested to permit
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inclusion of a price element in the proposals for executing the
. long-terc technical assistance financed under the Project. See
Section III.B.4. (Technical Assistance).

K. Recommendation

That thi~ Project Paper Amendment be approved and that the level of
~lp-appropriated funding approved for this project over its five year
life be increased from $ 600,000 to a new total of $ 6,700,000.
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II • BACKGROUND

A. General

Morocco is a middle income country with a $14 billion gross
domestic product in 1979-1980. Its present 21 million population
is increasing at an annual rate of over three percent. Over the
long term, Morocco has considerable resources on which to base
steady economic growth, including phosphates and other minerals,
potential for higher agricultural productivity, and substantial
existing infrastructure.

The high cost of energy is a major problem for the Moroccan economy
and a major reason for recently increased imports expenditures.
Morocco is heavily dependent upon imported fuels. It must include
constantly increasing petroleum prices in its economic calculations.
To confront the energy problem the Government plans a program of
energy conservation and domestic resource development: coal,
petroleum exploration, shale oil deposits, hydro-electric power and
renewable energy. The Government has recently intensified offshore
and onshore oil and gas exploration via joint ventures with foreign
firms. Morocco's increasingly serious search for new energy resources
offers potential investment opportunities in oil prospecting, shale
oil exploitation, uranium extraction, and solar energy.

The Ministry of Energy and Mines (HEM) is responsible for overall
development planning, pricing, and investments in the energy sector.
It has administrative control over a number of key public enter
prises in the energy sector including the Office of National de
l'Electricite (ONE), responsible for most electric power generation
and transmission; the Bureau de Recherche et Participation Miniere

(BRPM) , which manages oil, gas and uranium exploration; the newly
created Office National des Recherches et de 1 'Expoitation d.es
Hydrocarbures (ONAREXH), charged with the exploitation of Morocco's
extensive oil shale deposits; and - most important for the
proposed project - the Centre de Developpement des Energies
Renouvelables (CDER), whose legal esistence was formally approved
by the GOM Council of Ministers in May 1981.

During 1978, the Government of Morocco designated a research facility
site and set aside funds for a research program to increase ust;. of
renewable energy in Morocco. A consultant team sponsored by A.I.D.
visited Morocco and assisted the Government to plan the Center and
to identify pilot research activities. The resulting December 1978
report recommended an organization plan for the renewable energy
center and concluded that small hydro sites in the Atlas Mountains
should be investigated with a view to identifying suitable sites
for feasibility studies, final design, and construction. Further
preliminary survey and project identification work was carried
out in 1979 which led to identification of this proposed renewable
energy development project in Morocco (See DSI June 1979 report in
Bibliography, Annex 20).
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In the energy sector. the Government has itself concluded that the
rural electrification program'deserves major emphasis and that
development of renewable resources may offer the best hope for a
way to extend the benefits of" power to the rural population
and to agricultural production. This proposed renewable energy
project is in 'accord with USAID/Rabat's basic program strategy
on Morocco. It reinforces the policies and programs of the HEM
in the rural electrification subsector.

This project represents a unique and timely marriage of Morocco's
long-term development goals and A.I.D.'s program objectives in
Morocco, coupled with the universal need to address higher and
increasing energy costs. The proposed series of studies, training
and technical assistance should launch the GOM renewable energy
program on a sound economic and technical basis, utilizing U.S.
technology to the maximum, and adapting that which is found to
be practical to the e~vironment of Morocco.

B. GOM Energy S~cto~ Objectives

The energy demands of the monetized Moroccan economy are met
mainly by petroleum products (82 per cent), coal (8 per cent)
and hydro-electric power (9 per cent). The energy deficit, therefore,
is mainly an oil deficit. Virtually all oil is imported. The volume
of Moroccan oil imports has increased at 8-10 percent annually
during recent years, and are now running at an annual rate of over
$1 billion. Faced with this financial hemorrhage,'Morocco must
experiment with several other energy sources, looking toward the'
year 2000. It is thus important that Morocco not only assure
itself of a reliable source of oil but also explore every possible
domestic energy resource so as to reduce its dependence on ~~ternal
suppliers. '

The period i978-l979 was a turning point in energy policy. Increased
interest in energy, including renewable energy, was stimulated, in
part, by the realization that the cost of imported petroleum might
soon exceed revenues from phosphate exports and that known domestic
supplies of coal, gas, oil and wood, at present rates of utilization,
will disappear in less than a generation. There are, to be sure,
indications that Morocco probably has significantly larger" deposits
of coal and may even discover an oil field along with its other
presumed mineral wealth. But proving the point takes time, effort
and, above all, money.

The Ministry of Energy and Mines has begun to put in motion a
national energy policy which is likely to affect every aspects of
the Moroccan economy during the next few years. The 1978-1980 Thre~

Year Plan emphasized the need to reduce Morocco's dependence on
imported oil. This orientation will be pursued with greater vigor
and determination in the 1981-1985 Five Year Plan period. The Plan
involves programs which will (1) intensify oil and gas exploration,
(2) develop Morocco's very large oil shale deposits, (3) accelerate
rural electrification, particularly with small and,medium scale
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hydroelectric generation. (4) extract uranium from phosphates
and:introduce nuclear energy. (5) intensify exploration and
pro~uction of coal. lignite and uranium. (6) develop rene~able

ener~y. particularly solar energy and biomass. and (7) encourage
energy conservation. .

Morocco is counting heavily on exploiting its oil shale resources
and. at this point. may ~ell actually apply retorting technology
to commercial ends before the U.S. does. rfuether these resources
can be developed economically remains to be determined. The GaM
therefore ~ishes to explore and develop the full economic potential
of other energy resources. including rene~able energy.

The COM has already taken steps to explore the potential of rene~able

energies. including activities under Phase I of this Project. Small
hydro is particularly attractive to the COM (and to the USAID) because
of its potential for contributing to the development of remote. poor
areas in the context of the GaM's policy of reducing regional
disparities in services. We ~ould propose to playa role in directing
Moroccan energy sources into channels which ~ill be relatively more
decentralized and available to broad segments of the rural population.

C. Other Energy Assistance to Morocco

The World Bank ~s a major contributor to COM energy efforts. having
lent nearly $200 million betyeen 1974 and 1980 to Morocco for electric
power generation. transmission and rural electrification and a further
$6S million in 1981 for oil exploration and oil shale development. The
Bank is now cooperating ~th the GOM to carry out a IS-year rural
electrification program which wil~ ~nclude a major expansion of hydro
electric generation capacity. through large scale hydro po~er and
small dam development. At present. electricity provides a quarter of
total energy supply and generation is rising at 10 percent per year.
About 64 per cent of production is thermal. generated from coal and
oil. and 36 per cent is hydroelectric. With greater use of hydro and
development of oil shale potential. dependence on imported oil should
be reduced. The Bank has indicated interest in financing an expansion
of small hydro generation facilities if the AID-financed pilot
projects yield encouraging results.

Morocco is following with interest activities in Europe. especially
France. involving various forms of renewable energy. There is
increasing evidence of interest on the part of private sector firms
in France. Italy and Germany in equipment sales. local manufacture
and pilot projects in small hydro. wind. solar and biomass development
in Morocco. but lack of financing has inhibited significant action so
far. A major French agreement recently signed with Morocco for coope
ration over a broad range of industrial and mining activities envisions
cooperation in energy development - but so far no funds have been

:. committed.
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The UNnP has installed a few demonstration solar flat plate
collectors for water heating and-UNICEF in financing a small
program for the repair of windmills, of which there are many in
~orocco which were installed in 1950s for mechanical water pumping.

AID has financed a piiot installation at an agricultural school
near Rabat (through an OPG to the Catholic Relief Services) which
includes solar flat plate collectors ans a solar parabolic oven 
designed by a French technical assistance group (GEFOSAT). The
equipment is being installed by two young French volunteer engineers
as part of a training program for Moroccan farm boys at the CIDERA
school.

It is envisioned that the Peace Corps will play a role in the
proposed Renewable Energy Development Project by guiding and
encouraging small, grass-roots projects financed by the Small
Project Fund described in Section III.B.7. An AID-financed project
for Integrated Forestry Development proposed for FY 1982-1986
implementation will contribute to the expansion of biomass production,
complementing the biomass conversion element of this Project.

The GOM has asked for U.S. assistance in planning and management
of conventional as well as renewable energy. Beginning in 1981,
AID is assisting the MEM to develop a national energy planning
capacity, provide technical assistance for planning the development
of oil shale, and finance training in energy technology management
across the board. Together with the anticipated involvement of American
private firms, and coordinated with World Bank activities, these .
programs are likely to have a major infiuence on Morocco's energy
future and therefore on its economic development.

The GOM has budgeted a total of $31.8 million for renewable :nergy
activities in the 1981-1985 Five Year Plan. During that per~od
the GOM proposes the following program allocations •.

Center for Renewable Energy Development
Solar Energy Development.
Wind Energy Development
Small Hydro Development
Biomass Development

9,400
5,000

400
16,000

1,000
31,800

Of these funds, the GOM has so far allocated $5,550,000 to the
proposed Renewable Energy Development project. A summary financial
plan for the project by component and category is shown on the
follOWing page and in Annex 1, Table 9.



III. fROJECT DESCRIPTION AND IMPLEMENTATION

A~ Phase I and Phase II Activities

Tij~project consists of tve phases:

Phase I, financed with FY 1980 funds, began in June 1980 and includes:

1. A feasibility and preliminary design study for the Center for
Renewable Energy Development and related pilo~ projects for small
hydro, solar and wind powered pumping units (June-October 1980).

2. Survey. socioeconomic study and preliminary engineering design
of the small hydro generation pilot projects (Dec.1980-May 1981).

3. Initiation of a work and training program in Morocco for the Center
for Renewable Energy Development (begun April 1981).

4. Design of a training program in the United States for staff of
the ,Center for Renewable Energy Development (January 1981).

5. Beginning of final design for the Center for Renewable Energy
Development (June-August 1981).

Phase II, to begin in July 1981 after approval of this Project Paper
Amendment and obligation of FY 1981 funds will include:

1. Additional training in Morocco and the United States for Moroccan
professionals assigned to the Center for Renewable Energy
Development •.

2. Completion of final design, detailed specifications and bidding
documents for the Center for Renewable Energy Development and
related pilot projects for small hydro, wind and solar power
geDeration.

3. Equipping the Center for Renewable Energy ~evelopment and related
pilot projects.

4. Provision of U.s. resident, long-term technical assistance and
short-te~ advisory services to support training, management and
research activities as part of the institutional development of
the Center and its program.

The Ministry of. Energy and Mines budgeted $420,000 in FY 1980 for
renewable energy development and acquired a site in Marrakech for
the Center for Renewable Energy Development. A director and a deputy
director were appointed to guide the project and legislation for the
legal establishment of the Center was approved by the Conseil du
Gouvernement. An initial staff of five engineers was recruited for
the Center in late 1980 and an additional $ 830,000 was budgeted
for renewable energy development in FY 1981.
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During June-October 1980. Charles T."Main International. Inc.
c~rried out feasibility and preliminary design studies for the
Cldte~ for Renewable Energy Development. 3 small hydro pilot projects
au4 5 solar or wind-powered water pumping pilot projects. After
th_se studies were reviewed by AID and the Moroccan Ministry of
Energy and Mines. certain changes and revisions were made which are
reflected in this Project Paper Amendment. Preliminary engineering
design and preparation of equipment and construction specifications
have been completed for the Center for Renewable Energy Development
and the 3 small hydro pilot projects. Revised recommendations for
solar and wind-powered pilot projects have been submitted and are
contained in this Amendment. 'An initial action program of training
and data-gathering has already begun at the Center. carried out by
a skeleton Moroccan staff with u.s. guidance.

The Ministry of Energy and Mines has invited proposals from Moroccan
architects to work with an American architectural firm on the final
design of the Center later this year. The MEM plans to let
contracts for construction of the small hydro units in late 1981. for
the Center in March 1982. and for the solar and wind-po~ered pilot
projects as soon thereafter as practicable.

, .
Phase II of this project can begin upon approval of this Amendment
and obligation of FY 1981 funds. Phase II will finance a 2-person
technical assistance team and short-term consultants to guide the
development o~ the Center for Renewable Energy Development; further
participan~training in the United States and third countries for
Center staffi and equipment for the Center and the related pilot
projects.

B. The Center for Renewable Energy Davelopment

1. Obj ectives"

The Center for Renewable Energy Development (CDER) represents
a significant step forward in Morocco's efforts to reduce its
dependence on imported fuels. and to make m~~ use of the
country's renewable resources for the .production of usable
energy. while at the same time preserving these resQurcesfrom
environmental degradation,

The objectives of the Center for Renewable Energy Development
are to :

~ Characterize the quantity and, quality of Morocco's renewable
energy resources;

~ Identify and develop renewable energy technolog1e~ best
sui~ed to MQrocco,
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Establish an objective perforoance measurement system
for renewable energy·techniques and equipment;

Train a cadre of engineers. scientists and managers in
the application and administration of renewable energy
technology;

Develop a Moroccan institutional capability to manage and:
coordinate renewable energy research activities that are
applicable and relevant to MOroccan economic and social
development;

Integrate renewable energy techniques into Moroccan national
sector policy and planning.

It has been sug8ested that at best renewable energy can substi
tute for only 8-15 percent of LeC energy needs to the year 2000
(See Palmedo. in bibliography). This estimate is in line with
the HEM's plans for Morocco which call for 5 percent utilization
of renewable energy excluding hydropower (HEM. Energies Renouve
lables. See bibliography). That percentage could be 'considerably
higher depending upon the relative speed of application of
renewable energy and Morocco's oil shale. phosphate/uranium
and limited petroleum alternatives.

!he objective of the CDER,~arthan to do pure research in the
renewable energy field (although that is not excluded) is to
provide technically competent monitoring of such research
elsewhere and accelerate the adoption of favorable technologies
by improving their performance. testing alternative designs and
making them socially acceptable through demonstration. Where
technical and economic analyses indicate that renewable energy
applications will be financially preferable in 10 years or less,
the time to begin the testing and demonstration of such techno
logies.is now. if premature inve$tments or inappropriate choice
or scale of technologies are to be avoided.

AID is finnncing a national asscssoent of Morocco's current and
future energy resources and requirements. which in 1982 ~~11

yield results Which will assist the Center in defining targets
for renewable energy usc. Under the guidance of a U.S. contractor.
a nucleus of Center staff is already taking part in the assess
ment and beginning to develop an ability to apply modern
analytical techniques to the energy sector. The Center prograa
will build upon the assesscent in providing a basis for setting
priorities and defining programs in renewable energy development
and. as a center for applied technology and research, to
explore ways to make optimum' use of available renewable energy
technologies.
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The Center will have several important responsibilities:

1. Develop knowledge about Moroccan uatural resources which can be used
to produce energy.

2. Assess the applicability of renewable energy technologies for Morocco,
and adapt these technologies so that they can serve Moroccan development.

3. Plan for the introduction of renewable energy into Moroccan development
through demonstration aud pilot projects, analyzing the social and
economic effects, and recommending adjustments in technology application
necessary to ensure success.

4. Disseminate information on rene~able energy technologies and their
applications to th~ Moroccan scientific, commercial, governmental and
public sectors.

5. Conduct testing of renewable energy devices, and notify the Moroccan
commercial and industrial sectors as to their performance; assist Moroccan
business to establish standards of performance.

6. Assist 30vernment ministries with the planning and implementation of
renewable energy projects on a large scale, providing data, and analyti
cal and managerial skills to such ministries.

2. Organization

To carry out these responsibilities, the CDER will have its own facility,
and a professional staff of some thirty professional and twenty support
staff.

The Center will direct its activities toward the application of renewable
energy technologies, rather than carrying out basic research in the
technologies themselves. Basic research will be the province of Moroccan
educational institutions, particularly Mohammed V University. The nation
wide implementation of renewable energy will be the responsibility of
governmental organizations where large-scale investments are required
(e.g., small hydro, biomass plantations) "and very possibly the industrial
and commercial sectors where investments may be smaller, or divisible into
manageable parts.

The CDER thus will occupy a middle position between basic research and
nationwide acceptance of renewable energy, and its functions have been
planned to enable it to meet the requirements that this implies. Its
professional staff will be trained in resource assessmenn and associated
technologies_and will be able to work effectively with university
personnel; they will also have a command of the planning and analytical
functions which will enable them to advise ministries on renewable
energy use on a regional or nationwide scale.
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It is important that the full range of expertise developed at the
Center be available to participate in interdisciplinary, task-oriented
approaches to energy problem-solving. Under the guidance of the U.S.
technical assistance contractor the staff of CDER will be structured
to facilitate the use of the Center's resources to expand the application
of renewable energy resources for rural/agricultural purposes, commercial
purposes and fossil fuel displacement. The organizational structure of
CDER will therefore retain a degree of flexibility and adaptability to be
de~ineated more precisely as the Center's functions evolve under the
gUidance of the U.S. technical assistance contractor.

The Center will be organized and staffed around five basic functions:

Administration and Support Services
Technology Development
Information
Planning and Analysis
Applications

In Ann~x 13 is a detailed functional description of the CDER staff positions.
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3. Training

A major purpose of the A.I.D. assistance program is the development
of an institutional capability to introduce renewable energy iritO
the_MOroccan economy. When the building for the Center is compl~~ed

in late 1983, a fully functioning institution should be in pla~

to take advantage of the facilities. The design of the facilit~es

implies a program of some breadth in the reneyable energy field,
covering a broad range of resources and technologies. Furthermore,
it is expected that an evolution of concerns and groyth of capa
city will take place as needs and events clarify the future
investments appropriate to Moroccan energy supply and demand
patterns. It is anticipated that the staff yill groy from an
initial few (7 in May 1981) to increasing numbers (30 in 5 years)
and from a narrow range of technical expertise to a broader set
of skills to accomodate expanding demands. Consequently the
recruitment, training, and evolution of personnel requirements
are designed to meet projected needs over the next few years.
A total of 12 academic trainees and 80 person-months of
short-term training will be financed during the life of the
proj cct.

a. ~~~:~~::£SE~~dT::!!n!::g-!!LM0::2~

It is important that both program and building construction
proceed in parallel so that the sequence of events does not
inhibi.t progress·. The short-term activities in Phase I are
therefore designed to interrelate and reinforce each other.

One must distinguish between the physical construction of the
Center, which will not be completed until late 1983 according
to present schedule, and the implementation of the Center's
'action plan Yhich has already begun. A detailed action plan for
initiating the Renewable Energy Development Center has been
developed. It has two ~jor components : On-the-job training
in Morocco as the Center's program activities are initiated;
and short-term training in the United States.

The first part of this program is now under yay in Morocco for
CDER's first five professional staff financed with Phase ~ funds
under the direction of short-term U.S. experts under an Indefinite
Quantity Contract.

The training program has been planned with four principal purposes
in mind:

1. Max~ze the exposure of COER staff to renewable energy .
concepts and renewable energy trade-offs in a Moroccan context
in order to give purpose and direction to their U.S. training;
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. 2. Provide exposure to the technical ~ocabulary they vill be using
in the U.S.;

3. !ntroducc the~ to the concepts and methods of national asses~

bent in the rencyable energy field and to make a start on their
~ontribution to the asse~sment yhich should continue and groy
dfter their return frae the U.S.;

4. Provide sufficient flexibility in scheduling that ~e can minimize
lost time due to normal delays, interruptions, non-deliveries,
or changed schedules encountered.

With these priorities in mind, training activities are being carried
out during the period April-August 1981.in the folloYing four areas:

1. Insolation and ~nd resource measurecent;

2. case studies of energy outpots in target industries Yith possible
solar potent:ial;

3. A survey of local availability of solar materials, conventional
solar materials substitutes, and Dolar manufacturing processes;

4. Repair and installation of solar equipment for COER in Marrakech.

b. Participant Training Outside Morocco

Training in the United States Yill begin vith observation tours to
rencYable energ~ inatallations for the Director and Deputy Director
of COER in the sum:cer and fall of 1981. The initial CDER staff of
five engineers ~ll attend a three month progr~ in reneyable energy
technology at the University of Flo~i9a in the fall of 1981 and return
to Morocco to vork vith U.S. contract technical assistance advisors
in early 1982.

.'Anotncr 6 COER staff members ~ll be recruited and ~ll begin training
in early 1982 to be available for work in 1983 Yhen the Center
laboratories are expected to be . operational.

During the l.:1.fe of the proj ect, 12 MorocclJro vill be given }'..aster' s
degree training in the United States in various aspects of reneyable
eIlcrgy develo~ent. They vill return to join the CDER staff. Designing
and pur~inB viable energy strategies requires a vide range of skills
at various levels, in such areas as energy planning, project manage
ment, engineering, environmental analysis, econocic and social
science disciplines, energy equipment: oper3tion and maintenance, and
other aspects of renevable energy development.

The project: Yill 41so finance 20 persou-months per year of short-term
• ::md in-service training for the staff of CDER and other groups vorking

with CDER on reneyable energy develop::1cnt.

I ,
I

I
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Training and observation tours will al~o be arranged in other Third
World countries where renewable energy progress is being made.
waiver to permit participant traiiling in Geographic Code 941 countries
is included in the Project Authorization Amendment (Annex 8). Waivers
will be sought on a case by case basis for observation training in
Europe when plans-are more precisely defined.

It is important that Moroccan staff be recruited and trained rapidly
~ough to effectively decrease the CDER's dependence on the U.S.
technical assistance contractor staff well before the end of the
project. To this end, a condition precedent to disburs~ent of funds
for the Center will specify that the HEM develop a plan for the
recruitment, training and assignment to the CDER of Moroccan staff.

Training in Morocco, the United States and elsewhere will be designed
and managed by the U.S. long-term technical assistance contractor.

4. Technical Assistance

The Center's action plan will be carried out with the help of a team
of American technicians under contract to the GOM.

The technical assistance to be financed by this project will consist
of the services of two long-term resident, French-speaking renewable
energy experts and 25 person-months per year of short-term consultants
who will assist the director of CDER to plan the structure, staffing,
research capability and administrative management for the CDER; formulate
a five-year renewable energy research and development program, including
sub-project activities, methodologies, tiQetables and budget estimates;
and formulate and carry out professional training program.

The two person team will consist of team leader with a background in
energy planning and manage:::l.ent, and an engineer with expertise in
renewable energy development. Additional special skills required for
carrying out the CDER program will be provided by consultants who will
serve for periods up to 6 months. The long tem technical assistance
contractor will also be responsible for (1) managing participant training
in the United States and elsewhere; and (2) arranging for the procurement
of most project commodities.

A Prequalification Notice was published in the Ccmoerce Business Daily
January 12, 1981 and the HEM prequalified 6 firms in early April.
Requests for Technical Proposals will be issued in July 1981 to qualified
firms upon approval of this PP and an host country contract will b.e signed
with the HEM in December 1981 (See Implementation ~lan, Annex 3).

A waiver will be sought to permit inclusion of a price element in .proposals
for the long-term technical assistance contract.

~~roccan lav reqUires that proposals for contracts with the Government
of Morocco contain a price element •. In addition to causing legal
problems, the absence of such an element would undermine AID's overall
host country contracting philosophy, as outlined in Policy Determination
68.
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AA/NE has recently approved the inclusion of price in technical
services proposals for the Range Management Improvement (608
0145) proj ect. among others. csscnti£l.lly for the reasons described
above.

Contract staff are scheduled to arrive for duty in Morocco in
February 1982. Construction of the Center's facilities will begin
in March 1982. and the Moroccan nucleus CDER staff of five will
return from the United States to work with the U.s. contract staff.
In early 1982. a second cycle of COER staff will depart for a 6
month training program in the United States. By then. selection
should be under way. with the participation of the contract staff.
for candidates for U.S. academic training to begin in September 1982.

"

The U.S. contract staff will be responsible for procurement of all equip
ment for the Center and related pilot projects except that which must
be ordered well in advance of the contractor team's arrival in Morocco
to avoid unacceptable and unnecessary project implementation delays.
(Equipment shown in Annex 5 as having procurement priority 1). To
this end USAID will order approximately $100.000 of equipment and
materials for the Center to enable the U.S. contract to function
effectively during the f1rst 6 months after their arri'."al. All
other equipment for the Center will be procured by the U.S. contractor
beginning in 1982.

The U.S. contract staff will have arrived by March 1982 and will
participate in the prdcure:nent and installation of the solar and wind
equipment and arrange for COER monitoring and evaluation of the pilot
activities. They will work closely with CDER and MEM to insure that
appropriate maintenance and surveillance provisions are made, and to
develop further cooperative working relationships with other arms of
the GOM which will have been established during the course of 1981
by HEM, COER, and operational agencies of the Ministries of Agricul
ture and Interior.

Within three months of their arrival in Morocco, the cont~act team will
have reviewed the project's progress and have developed, in close
coordination with the Director of CDER, a detailed action plan for the
remainder of 1982 and a preliminary action plan for the remainder of
their contract period (1982-1984). It is likely that, as the CDER
evolves and Moroccan staff play an increasing role in its operations,
the role of the U.S. contract staff will also change. For ~his reason.
long-term and short-term contractor staff needs will be reexamined after
t'lJO years as part of the proj ect evaluation. Revisions in the contract
requirements may be made at that time.

An important element of the contractor's initial activities will be to
develop a series of recommendations for action in the field of biomass.
The AID/USDA Bioenergy Team report (Biomass for Energy in Morocco, August
1980) made a number of recommendations for MEM action which are summarized
in Section III E-2. The MEM has, however, not yet decided on a program
to explore biomass possibilities for Morocco. nor has staff so far been
allocated to do so. Funding has been earmarked within this project for
a biomass program based on certain of the Bioenergy Team's preliminary
recolllI:lendations subj ec t to further detailed reviews by the technical
assistance contractor. This figure is. needless to say, illustrative,
but indicates that biomass exploitation is intended to be an important
part of the Center's activities. Action in this area will be coor
dinated with biomass production activities carried out under the proposed
Inte~rated Forestry Develooment Project (608-0165) scheduled to begin in
collaboration with the GeM Ministry of Agriculture's Forest Service.
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5. The Center's Physical Facilities "

The Renavable Energy Develop~ent Center is to be housed in facilities
~li~ch viII be built in Marrakech next to the School of Mines. The
situcture will be carefully denigned as a model of energy-sensitive
a~1nitecture, incorporating principles of solar design and energy
efficient use of local materials. It vill serve as an exacple for
emulation by Moroccan architects and builders in government and in
the private sector. At the same time, its laboratory facilities ~ill

provide Morocco vith an adaptable and flexible instrucent for pursuing
the development of the country's rene~able energy resources.

The form of the building has been designed follo~ing the functions
described above. It will include laboratory facilities which Yill
permit the Center staff to carry out a broad range of research and
development activities:

- For technology testing and development of solar thermal, photovoltaic
and uind·systc~, a fluid system laboratory, an air system laboratory,
an electrical"laboratory and a materials laboratory.

- For technology testing and development of bio~ss and ~aste utilization,
a biocombustion laboratory and a biochemical laboratory.

The laboratories ~ill be supported by.a machine shop and an instrument
shop.

The Center ~i~ provide facilities for publication, training and education
activities as well as a library for acquisition and maintenance of
current information On rene~able energy activities. The data processing
needs of the Center wi~ not require a computer. Its computation needs
vill be bandled by hand and desk-top calculators adequate to the task.

On-site housing for senior staff members Yill be deDigned by the same
Moroccan-American architectural team Yhich produces the Center's final
designed. They vill be financed and c~nstructed by the GOM.

Under Phase I of thi~ project, Charle~ T. Main produced a feasibility and
prel1:cinary dC!lign for the. Center during the sUc:ler of 1980. The COM
has made it clear that this Center is to be a tlodel of energy: efficient
design, to incorporate a variety of passive and active uses of solar
energy, energy conservation and use of local materials so as to inspire
Moroccan architects and planners both in the private sector and in the
Ministry of Housing and Regional Development to apply these tlethods and
practices nationYide. The main feasibility study and preliminary design
did, indeed, incorporate certain passive and active solar design features:
Passive Design ./
- Optimi:c natural lighting through layout,
- Optimize cooling through a ~ell insulated yall and roof system,
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- Natural air circulation,
- Building orientation.

"

Active Soiar Design

- Solar thermal hot water heating and cooling.
- Solar electric (photovolta~c) power for irrigation p~ping for the

Center grounds, energency lighting. battery charging and laboratory
experimentation.

- Automatic control of artificial lighting.

AID and GOM reviewed the Main design and concluded that a different
approach to design was required if the Center were truly to conserve
energy, use local materials and construction techniques. incorporate
traditional Moroccan design concepts and exemplify appropriate building
in Morocco's solar environment.

An American architectural firm vith considerable experience in energy
efficient d~sign in the Middle East has been asked to redesign the
Center vith these factors in mind. This firm lJill work closely with
the Moroccan architect selected by the HEM to produce the Center,s
final design and supervise its ,construction. The American tean will
work initially in Morocco for a month in 3une 1981. and then in
Houston vhere the Moroccan architect vill participate actively in the
preparation of design plans. Costs of the American firm's services are
financed centrally by. the AID Office of Energy. The Moroccan architect
lJi1l be contracted and financed by the MEM. Construction will be carried
out under HEM financing by a Moroccan contractor and supervised by the
Moroccan architect.

The Ministry of Energy and Mlnes will finance the costs of land'acquisi
tion; design, construction and facilities (summarized 'in Table I' B ,
csticated at $2.720.000; AID will ~inance solar collection devices
for the buildings, laboratory equipment and a research library at a
total estimated cost of $1,195,000 (Table 1 A). Laboratory equipment
is itemized in Annex S. It is likely that the redesign of the Center
may increase the cost of its construction somewhat. The cost of the
AID-financed items, however, vill not change.

6. The Site

The designated site adjacent to the School of Mines in Marrakech vas
evaluated by the Charles T. Main team as to adequacy for the various
activities of the Center: vind. solar. biomass; ovnership; availability
of utilities; accessibility; drainage; sociological and environmental
c'ompatibility.

Main concluded that the designated site is adequate for the construc
tion and operation of the proposed facility. This conclusion is
substantiated by the brief description of each of the above items'
evaluation in Annex 15.
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7. The Small Project Fund

An important part of the Center's action program will be to engage the
interest and energy of a broad range of individuals and organizations,
both private and public, in renewable energy development activities.
This leverage will be particularly essential in view of the modest
size of CDER staff. It will be particularly relevant in connection
with encouraging the widespread use of truly micro installations
equipment and practices which can be applied on individual farms,
in ind ividual households and in small industry. To suppor t ac tiv it ies
of this kind a Small Project Fund will be established. This fund will
be administered by CDER under USAID guidance and with USAID support
in its initial years. The Fund will provide S'Cl.llll grants and finance
50all contracts ranging from $500 to $20,000 which will support the
development of small pilot projects, innovative approaches, applied
research, production and market studies and diffusion of information
on renewable energy methods and practices. Grants will be made by a
CDER Project Selection Committee which ~ill include at least one
representative from the U.S. contractor staff. It is a~pected that as
the Center's capacity is strengthened over time the Moroccan staff·
will play an increasing role in the decision-making process. These
proposals will be judged on the basis of selection criteria developed
by the Center with assistance from the U.S. contractor and approved
by USAID. Selection criteria will be based on economic, financial
and technical feasibility and social and environmental impact. The
proj ec t should be likely to yield results which:

(1) can be replicated in MOrocco and are responsive to Moroccan
economic and social needs,

(2) can increase the utilization of a renewable energy resource, and
(3) hold the potential for being further developed and spread by

the private sector.

The project should have a potentially favorable cost-benefit ratio and
emp~oy a level of technology which is feasible in Morocco. These
guidelines are included in the Proj ect Agreement (See Section 4.4 in
Annex 7). Annex 14 provides further guidelines from which the selection
criteria are to be developed.

The Peace Corps is ready and willing to playa key role in helping
develop and carry out community level pilot proj ects of this type.
A few volunteers have already been trained in small scale renewable
energy technologies in the United States. Working with local groups,
they have built and experimented with a prototype solar flat plate
collector for hot water at a village s~hool, and a biogas digestor at
a government-run farm.

Lack of. resources however sharply limits the activities of this kind
which can be undertaken. The Peace Corps has an Associate Director
for Appropriate Technology who is prepared to work with CDER and USAID
to develop an expanded program of small-scale, low cost, village-level
pilot activities which could be carried out with help from Peace Corps
volunteers and modest AID financing. The Ministry of Energy and Mines
has encouraged such program and has expressed considerable interest in
the few initiatives which have so far been undertaken. There are one
or t'W"O others: USAID has financed a pilot project involVing a solar
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oven and solar hot water heaters at a small agricultural school near
Rabat - under the CIDERA Rural Development OPG (608-0158) administered
by Catholic Relief Services - where two young French engineers with a
background. in solar energy are giving hands-on training to rural youths
in the construction and use of these renewable energy devices. The
UNDP two years ago installed an array of solar flat place collectors
for hot· water heating at a Ministry of Health dispensary near Rabat.
To be maxil:lally useful, small pilot activities of this kind should
be planned, coordinated, monitored, evaluated and publicized by a
central responsible authority like CDER. The Small Project Fund is
designed to accomplish this end. See Annex 14 for a description of its
operation. A total of $320,000 will be reserved for the Small Project
Fund during the life of the project.
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USAID will provide initial funding for the Small Project Fund of
$20,000 so that certain selected activities can begin under CDER
auspices, in 1982. The CDER will submit quarterly reports to USAID
on the activities and awards of the Small Project Fund. Subsequent
replenishment of the Fund will be subject to annual evaluation of
its operations. .

8. The Pilot Project Fund

A. Purpose, Function and Procedure

Wind and solar pUot proj ect activities will be an important part
of the CDER program. Although initial pilot project activities
have been developed and are outlined in Section III D, it is clear
that more adaptive research needs to take place to discover cost
effective .~ys of exploiting Morocco's solar and wind energy poten
tial. Pilot and demonstration activities are an essential element
of this process. A needs assessment now being carried out under the
AID-financed Energy Policy and Planning project (see page 67) will
highligh~ potential areas for large impact.

The same is true for biomass activities. As stated in Section III
E-2, a AID/USDA biomass team recommended a variety of ways in which
¥~rocco can move to explore prospects for making more emergy
effective use of its biomass resources. The team recommended certain
pilot activities in these areas for immediate and medium-term
implementation. Sites will be chosen and detailed feasibility
studies carried out to permit beginning pilot activities in early
1982 under the CDER technical assistance contractor. The Pilot
Proj ect Fund will be used to finance pilot activities identified
by CDER during the life of the project. It is distinguished
from the Small Project Fund in that (1) it will finance activities
monitored or managed directly by CDER, and which have their origin
in feasibility studies carried out or commissioned by CDER, and
(2) it is not limited as to the size of cost of pilot activities
to be financed, as is the Small Project Fund. Initial projects to
be financed under the Pilot Project Fund are described below.
Center staff with assistance from U.S. contractors will prepare the
necessary feasibUity and design documentation for these and
subsequent pilot activities to be financed under the Pilot Project
Fund.

A joint CDER Moroccan-American committee will be established for
that review of proposed pilot proj ects in the various forms of
renewable energy which CDER will test. The committee, on which
USAID will be represented, will review proposals against USAID
approved criteria to ensure technical and economic feasibility,
proper design, repl~ability, and consistency with CDER objectives.
To the extent possible, pilot activities will be clustered and
developed as part of integrated prograI:1s which will be approved by
the CDER Director and, when AID funds are required, by the USAID
Director. The general guidelines from which selection criteria
for the Pilot Project Fund as well as the Small Project Fund are
to be developed are included in the Project Agreement (See
Section 4.4 in Annex 7). The committee will provide for appropriate
monitoring and evaluation of all pilot proj ects and the dissemi
nation of their results.
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As conditions precedent to the disbursC::1ent. of funds for each pilot
project for solar, wind, biomass or other forms of renewable energy
the Government of Morocco, acting through CDER, will be required to
prepare a plan of action acceptable to USAID which :

1. Assigns responsibility for construction of pilot facilities;
•

2. Provides for financing of this construction;

3. Assigns responsibility for maintenance of pilot facilities and
describes how it is to be done;

'. 4. Identifies who will benefit from the pilot project and what the
'costs will be for thC:ll;

5. Clearly describes the responsibilities of whatever governcental
or private entities are actively involved in implementing the
pilot proj ect. '

B. Initial Biomass Pilot Program

A total of $30,000 of FY 1981 funds 'Will be allocated to
the Pilot Project Fund. All of this amountvill be used for
a pilot program in improved charcoal production, considered
by the AID/USDA biomas~ team to have moderate to high near-term
potential. An initial feasibility study 'Will be carried out in June
19B1 by a U.S. biomass expert provided under an Indefinite Quantity
Contract (See Section III E.3).

Sites will'be selected and, a program developed based on design studies
to be undertaken by CDER· in·' collaboration 'With the Ministry of
Agriculture's Forest Service and financed under the Pilot Project
&'undo

Equipment will be procured in early 1982,
wen t.he charcoal production pilot program will be implemented as
part of the CDER program under the guidance of the long-tem
technical assistance team. The program will be expanded' in the
following year using FY 1982 funds as shown in Table 1.C.

C. Second Stage Solar Pilot Project

As noted in Section III.E.5 (Further Solar and Wind Pilot;Projects),
the possibilities of solar energy utilization in Morocco are clearly
not l~ted to the small photovoltaic puops and refrigerators to be
financed in FY 1981.

A team from the Solar Energy Research Institute (SERI) will make a
preliminary study later in 1981 and specific pilot technologies and
sites for pilot activities will be examined as an early activity of
the long-term technical assistance team. One project to be considered
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is described below. It was recomm~nded initially by the Charles T.
Main team but requires further examination of its economic aspects.
If it is determined to hold potential for replicability, this project,
or a variant thereof, will be financed under the Pilot Project Fund
from FY 1982 funds (See Table 1.C.).

The pilot project site is located at Rabt Tehtani, in Oujda Province,
near the Algerian border, about 80 kilometers south of the provincial
capital of Oujda. The site provides potable water for domestic and
livestock purposes to nomadic families in the area. The number of
people using the site varies from 500 to 1,000 and livestock varies
from 15,000 to 20,000 sheep and goats. About 75 per cent of the rural
population in Oujda Provinte are nomadic and Rabt Tehtani is typical
of the general conditions.

The proposed application is for potable water pumping. The renewable
energy pumping system has been designed to provide a pilot project
which is both reliable and modular. Conditions at Rabt Tehtani permit
the use of both solar and wind generation to generate electricity
directly to storage. The hybrid wind and photovoltaic system is placed
on a ridge near the wells. This type of siting allows maximum advantage
to be taken of the wind and solar conditions and provides flexibility
to tap a num~erof wells without requiring costly relocation.

The Rabt Tehtani site offers both excellent wind and solar potential,
characteristics which are common to much of Morocco. When wind speed
is insuffi~ient, batteries provide power to the water pump. rne
batteries are charged by the photovoltaic systec and by wind turbine
energy in excess of pumping requirements. Monitoring of (1) the hybrid
system's performance, (2) the coincidence of wind and solar energy
availability, and (3) the use for pumping of wind, solar and battery
stored energy will provide reliable field data upon which replication
of hybrid sys~~s at future sites can be based.

A 10 kilowatt wind turbine and a 1 kilowatt photovoltaic hybrid system
is proposed and will supply power for a 3.4 horsepower water pump motor.
Energy storage is provided by a 400 ampere hour battery bank and the
existing 40 cubic meter water tank. With proper management, the water
and electric energy stored are adequate to meet projected needs for ewo
days, under adverse conditions. Tables ID-IE describe equipment, load
forecast and operation of the proposed hybrid solar and wtnd pumping
system.

The project is not expected to place an inequitable financial burden on
users. Under the current proposed plan for development,. the provincial
government is expected to provide both technical support and meet any
operating costs. The proposed installation is not expected to take any
valuable agricultural or grazing land out of production nor it is expec-

-ted to interfere with present water use or grazing patterns. Full
community support of the project is anticipated.
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Table 1C

Pilot Froject Fund - Initial Funding (Dollars)

FY 1981 IT 1982
.

1• Initial Biomass Pilot Pro~r~~ 30,000

a. Pilot Project Design Studies 5,000

b. 5 portable metal kilns for charcoal
production (at S 2,000 each) 10,000

c. 1 Missouri kiln for charcoal
production (at S 15,000) 15,000

2. Biomass Program E~ansion 100,000

a. Pilot project feasibility and design
studies 5,000

b. 5 portable metal kilns for charcoal
production .(at $ 2,000 each) 10,000

c. 4 Missouri kilns for charcoal
production (at S 15,000 each) 60,000

d. 5 wood burning stoves
(at S .2,000 each) 10,000'

e. 10 biogas digesters to produce mcthane-
rich fuel gas from small family-run fat :ns
(at S 1,500 each') 15,000

3. Second Stage Solar Pilot Project Program 100.000
Rabt Tehtani project (OuJda Province)

a. Final design 5,000

b. Impor~ed Equipment 70,000

c. Imported monitoring instruments 15,000

d. Local costs 10,000..

4. Total Initial Biomass and Solar Costs 30,000 200,000

32.
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C. Small Decentralized Hydro Power.

1. ~!=~~!~~~~.
.

The quantity of energy generated b~ small hydroelectric installations
in Morocco is minimal. In 1977, of 1,374 billion kWh produced by
hydroelectric plants, only 45 million kWh, or 3 per cent, was produced
by sma.ll hydroelectric installations under 1 megawatt capacity.

While all significant large scale centralized hydro sites have been
or ar~ being developed, small hydro holds considerable potential in
Morocco.

In late 1978 following the visit of an AID financed team to inves
tigate renewable energy development prospects in Morocco, the HEM ins
tructed the Office National de l'Electricite (ONE) to examine the possi
bility of developing micro-hydro plants in areas of the country not
likely to be reached in the medium term by the national electrical
system. An AID small hydro specialist estimated in 1979 that nearly
200 sites existed at which decentralized hydro generators could produce
electricity at least 9 months of the year, (See DSI, Renewable Energy
and Morocco Development, 1979). During the summer of 1979 ONE conducted
a preliminary site survey to :identify 20 sites worthy of further inves
tigation as pilot project sites. The sites were located in the High
Atlas, the Middle Atlas and the Rif Mountains. ONE ranked the sites
considering the size of population to be served by the facility ; the
importance of the community : the relative magnitude of construction
costs, given the likely dimensions and magnitude of intake structures,
basins and distribution lines : water availability, head and power
potential ; difficulty of construction, and the feasibility of provi
ding electricity to the site from the existing grid as judged by
the site's distance from the existing grid and the characteristics of
the terrain to be crossed.

A Charles T Main small hydro team visited the 10 most promising
sites in July-August 1980 to examine their characteristics. Data
were collected through field visits, review of existing documents,
and meetings with various GaM agencies. Field investigations consi
dered the basic design and construction requirements, transmission
line requirements and water requirements. Socioeconomic and demand
forecast studies were carried out by means of field visits to
candidate sites, interviews with various officials and others familiar
with local conditions, the examination of existing documents in
Rabat and Casablanca (ONE Headquarters), and a brief review of relevant
published literature. I ~

2. Socioeconomic Site Selection Considerations.-------------------------------------------
A set of broad socioeconomic criteria were developed for ranking

sites according to their potential to make use of electricity to
stimulate local economic development, and according to their suitabi
lity for research and· ~mcnstration and future rep1icability.

i
I
i

I
! .
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The socioeconomic conditions judged to be important preconditions to
meeting the project goals were

1. Wealth and Interest :

There must be sufficient wealth and interest in the community·to
enable users to pay for electricity and to make the small capital
investments in electrical tools or machinery for use in agricultu~~

processing and/or small-scale commercial or industrial applicatiotUl,'

2. Accessibility

There must be evidence of access to modern as opposed to traditional
technology and a positive attitude towards technological innovation.
There should be sufficiently reliable year-round access to the site
to permit research and monitoring of community response to electrifica
tion and maintenance of the facility.

3. Resource base :
A sufficient resource base should be available to provide opportu

nities to allow for processing of goods or for applications in other
productive areas (i.e. tourism) using electric power.

4. Marketing channels

Marketing channels through which new products could be sold should be
present.

5. Settlement pattern :

The settlement pattern should be sufficiently nucleated to make the
extension of electricity pract:1.cal.·

6. Regional importance :
The community should pe regionally important serving as a govern

ment and market center. The government infrastructure can help ini
tiate economic development applications of electricity and can help
provide the foundation for proje~t monitoring and research.

In the mountain valley areas considered for small hydro development,
a productive base already exists which the introduction of electricity
could stimulate. The configuration of these new uses cannot be preci
sely forecast, but the kinds of activities that may occur are generally
known. These include use of refrigeration to store meat, milk,
butter, potatoes, fresh fruits and vegetables, as well as soft drinks
prior to sale i electric saws, lathes, drills and sanders to fabri
cate wooden furniture and for other woodworking i arc welding and grin
ding wheels to repair agricultural implements and tools, and to fabri
cate simple ironwork i and a variety of electric motors to power flour
milling facilities, fan drying or ventilation of produce, butter chur
ning, milk pasteurizing, cheese making, nut cracking, wool spinning,
weaving and looming, potable water pumping, meat slicing and wheat
threshing.

BEST AVAILABLE COpy
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3. Economic and Financial Considerations.-------------------------------------
a - First Higher Cost Approach. From the 10 sites visited by the !

Main team, 4 were selected as the most p.omising : Tabant-Ait Imi an~
Tillouguit (Azilal P.ovince) on the north slope of the High Atlas ~un

tains and Msem.ir (Ouarzazate Province) and Arhbalou-n-Kerdouss
(Errachidia Province) on the south slope of the High Atlas, (See Figi 1):
The MEM wishes to locate each pilot site in s separate province, ~nd

Tillouguit was therefore dropped in favor of the more economically pro
mising Tabant-Ait Imi •

The economic and financial soundness of each of the microhydro p.ojects
were evaluated by the Charles T main team with respect to :

1. Least cost comparison : does the micro-hydro installation constitute
the least cost solution in terms of discounted, life-cycle invest
ment and operating costs ?

2. Financial soundness : are expected revenues from the sale of elec
tricity sufficient to amortize investment. including an adequate
return on investment, and to cover operation and maintenance
costs ?

3. Economic return: do the project's net economic benefits provide
an internal rate of return comparable to what might be expected
for other infrastructure investments in Morocco ?

To determine whether the micro-hydro plants should be compared to
the grid extension or diesel generation. the cost of these two latter
alternatives were compared. The grid is so distant for all three
sites selected (48-55 km as the crow flies) that the capital costs of
subtransmission line construction approached those for the micro hydro
plants. Implementation of Morocco's IB~financed rural electrification
program over the next L5 years will not bring the grid any closer to
these 3 sites. If the distance is factored upward by 25 % to reflect
variations in· terrain. the transmission line costs exceed those for the
hydro plants. Thus for these sites, diesel generation was selected
as the basis for comparison with hydro.
In this comparison, reliability is an important factor in which small
hydro enjoys a significant advantngo. In a ONE/World Bank Survey of
187 Villages served by free standing diesel generators. the quality
of electricity supply was found to be poor and unreliable with one
third of the units in poor condition and the rest overloaded and dete
.iorating rapidly. S~ll hydro units arc generally for freer of
repair and maintenance problems and the usable life commonly extends
to 20-30 years •
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I. Near Tabant Ait 1m!, a small hydro site in the fertile
Bou Guemez Valley of the IIigh Atlas Houtoins



,..

,.
,--

2. The Tabant Isouk, one of the larger markets in

i'

w
"



-~

.
J

.~

~

."

_ :38.

b - Revi5ed Lower Cost Approach. Upon review, Charles T Main
designs for the pilot hydro application were seen to be very conser
vative. The units were found to be large and contained components
which could be eliminated, downsized· or replaced with more economical
and readily available substitutes. It was therefore decided to en$age
another firm with substantial experience in the microhydro field
(less than 500 kilowatts) to reevaluate the applications and prep~~

designs and cost estimates for three selected sites. Site surveys
were carried out in December 1980 with the help of a Moroccan survey
team and the participation of the Moroccan Office National de l'Electri
cite. The U.S. engineering firm recommended smaller-scale off-the
shelf power generation units designed to require more modest civil
works than Charles T Main had proposed andcosting approximately one
fifth as much as the earlier estimates (See Table 2 and Annex 17).

Of the three recommended sites, Main calculations for Msemrir indicated
a negative rate of return for economic and financial calculations, with
diesel being the preferred rate of return, below the opportunity cost
of capital. Financially, it would not cover full cost using Main's
recommended installation. Arhbalou was also found to be sub-marginal
financially. Its economic IRR was positive but again less than the
opportunity cost of capital.

However, the U.S. AID recommended installations dramatically reduce
the costs and at a greater rate than the number of beneficiaries,
with the result that cost recovery is enhanced.

c - Beneficiary Demand Forecast. To develop a forecast of
electricity demand, the Main team estimated different types of
end-uses': (1) residences, (2) public lighting, (3) government ad::li
nistration, and (4) commerce and agro-industry. Projections of resi
dential demand were based upon estimates of population gro~h, the
proportion of total households to be connected over the 15 year
forecast period, and average projected electric energy usage per con- .
nected household over time. Street lighting requirements were
forecast on the basis of the length of village roads, rate of installa
tion and use. Government offices and households of government offi
cials were projected to make immediate use of electricity. From this
high initial level of consumption, government administration require
ments were assumed to increase at a cons~rvative rate of growth.
Government administration was deemed to comprise, on the average, a
dispensary, a primary school, housing for 2 government officials, a
mosque and koranic school, and 8 separate office units. " Commercial
and agro-industry loads were projected by examining availability,
usage patterns, and opportunities for use of refrigeration for small
scale commercial applications, electric hand tools for repair shop
and artisanal manufacturing operations, and electric motors for
various commercial, pumping, artisanal and agricultural processing
functions. A saturation level for each kind of appliance was pro
jected for five year intervals •



De::land forecasts are necessarily icprecisc. "'!he deoand for power
is not always immediately evident because micro hydroelectric systems
generally bring electrical P9\;er for the first'time" (1).
Thus other energy sources likely to be replaced by cheaper or core
convenient electricity cust be esticated first and then increased,
by estimates of ney usage. '!he latter is difficult to forecast,
especially in Morocco 'Where no studies exi3t of ~hat actually hap~s

'When a village is electrified (2). For this reaso~a hydroelectric
program is nor:nally introduced in t'Wo stages. "Pilot installations
are used to assess load patterns and gro'Wth, installed capital costs,
and running costs in addit~on to testing hard'Ware" (3).
'!he three proposed micro hydro installations follou this pattern•..
The ~~in repor~ based de:and forecas~s on existing village activities
and projected gro~h Yith standard and reasonable assumptions tied ~o

the three principal benefits of electrification -- cash savings
resulting from substitution from diverted or neu usage, and convenience,
the latter being the most difficult to forecast. By substitution less
costly installations than those originally sugges~ed, the cos~ side
of the Main calculations have been considerably reduced, resulting in
10'Wer cosr per KW and 10'Wer COGt per beneficiary 'While retaining the
demand estimations but for a reduced population of beneficiaries.
In the eYo Cases yhere U.S. AID final recommendations catch the ~~in

rec~endations the 10'Wer cost units utll produce less electricity
resulting in earlier demand saturation. The Main report found that
for these t~ sites, cicro hydro even Yith the higher cost installa
tions first envisioned, had loyer life of project discounted costs
than the alternatives of grid e~ension or diesel generation. Once
~he init~al investment is made, hydroelectric po'Wer is one of the
fey energy sources 'Whose future costs decrease in real terms (4)

In the case of Msemrir. the lower cost installations finally recom
mended resulted in a more favorable projected return for a pilot
site uhich met other demonstration and dispersion criteria. If a
scale of financial viability exists, the three sites selected would·
doubtless be among the best but not necessarily the three best.

(1) "Cot:cl1,mity Load Determination. Survey and System Planning", by
R. Holland, R. Armstrong. Evans. X. Marshall. P. 60 on Smal1'Hvdro
Elec~ric Powerplants (Proceedings of meetings in Ecuador, 1980)
NRECA and AID. '

(2) COER utll co~ssion studies of the villages ~lect=i£ied by the
s~all hydro pilot projects as part of its evaluation progr~.

(3) op • c:i t •

(4) "Economic and Financial Feasibility Study Methodologies". D.C.
Avslam and M. Hen'WOod. P. 101 in Small Hydroelectric Po'We~lants.
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This is app~op~iate for n pilot project ~herc experience, deconstra
tion and replicabi1ity are the issues.

Cost recovery projections for 50311 hydro are reassuring. Electricity
tariffs have been increased several times in recent years. The
increases reflect : 11 rising fuel costs, 21 an end to cross subsw"es
by s~aller users for industrial and municipal purcha~ers and 31 a gene
ral COM policy. backed by the ~or1d Bank and IMF. eo elicinata subsidies.
The ~or1d Bank Rural Electrification project forecasts cost recovery
for a program extending grid elect~1c1ty to 360,000 inhabitants of
220 Villages based on standard tariffs and profits from connection
chargeS.

The average cost per rural· connection in 1979 vas found to be 4.750
dirhacs (about $ 1000). excluding import duties and taxes yhich brought
~,e cost to DB 5600. Bouse Yiring cost about DB 900 but charges
averaged DB 1200. Average cost of delivery to a loy voltage customer
in 1977 vas DB .259/1cowb_~hi1e the tariff ....as DE .459. "Iariffs increased
DR .• 63/kYh in 19?9 an~ DE .6~3/kYh in 1980 ref1ect1Dg increased fuel.
costs, vh±ch cay be taken as a proxy for consucer Yillingness to pay.
Since the pro~osed hydro installations vere found to be cheaper than
grid or diesel alternatives, there is every reason to believe that a
tariff se~ a~ about DR .6S/kvh adjusted for inflation. vould be paid
and ~ou1d cover operating costs and ~os~ if not all ca~ital costs.

On the socioecono~ic side, thetime constraint of four months !:posed
by the te~s of Charles T ~Ain's Indefinite Quantity Contract did not
allow car~ful socioeconomic examination of the t~tative1y selected
sites. U.S. AID therefore contracted wich Dr. Abde11ah Ha~oudi,

a Moroccan sociologist on the faculty of the Institut National Agro
nomique et Veterinaire Hassan II, to investiga~e the social and
economic as~ects of the sites.

It is elearfrcc investigations so far that 11 conflicts over land
do not exisr because the pilo~ sites vill ba on govern~ent c~~ed land
2/ possible conflicts over ~ater bet~een ir=igation and electriCal .
generation needs can be avoided through proper design and location
of the hydro installations ; and 31 there is streng enthusiasm for the
small hydro units a::oug the populations of the villages yhich will
benefit. Plans for cons~ruetion of the facilities aud'distributiou
of the electrical poyer genera~ed will be carefully revieved Yith
local authorities and representa~ives of the beneficiary villages
to cake sure that the projects are yell understood and enjoy firm local
suppor~.

Annex 17 provides oore details on the three individual villages
where pilot installations are to be placed. '!he pilot units ~~
provide a total beneficiary ~opulation of about 3,300 people ~~tb an
average of JJO installed kilo~tts.
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The overall construction and installation cost of the units will be
about $240 per person.

The eventual beneficiaries of the'se pilot projects will be the esti
mated 200,000 population of 200 sites in Morocco where small hydro
units may later be installed.

4. Implementation.

In the light of the technical and socioeconomic reports and
recommendations of the Ministry of Energy and Mines, Ministry of
Interior and ONE will agree on specific operational responsibilities
for financing, installation, maintenance and management of the pilot
units. A plan of action satisfactory to U.S. AID will be a condition
precedent to procurement of any equipment for the pilot sites.

Construction of civil works will be carried out by Moroccan firms
under contract to ONE. Small provincial contractors and local labor
from the villages concerned will be used to the extent practical to
maximize local, enployment. Equipment installation will be supervised
by the U.S. design engineer. ONE will construct power distribution
lines and facilities. Start up for the first unit is scheduled for
August 1982, with the other to follow shortly thereafter.
Total cost for all 3 units is estimated at $790,000, $475,000 in
foreign exchange and $315,000 in local costs. (See Table 3 for cost
details) •

~petence and familiarity with small hydo installation design is a
highly specialized field. For the sake of efficiency, to avoid
expensive delays in appropriate design and execution, it is
anticipated that NRECA will provide final engineering design,
preparation of specifications, supervision of construction and
installation and start-up of equipment. The selected small sydro
sites are in remote High Atlas mountain valleys accessible with
difficulty if at all during the winter. To permit arrival and
installation of the small hydro equipment during the 1982 construction
season, it is essential that procurement be initiated no later than
October 1981, well before the arrival of the U.S. technical assistance
contractor assigned to COER. USAID will therefore procure the small
hydro equipment directly.

. .

5. Administrative Feasibility.

ONE is a semi-public organization under the direction of the ML~,

and is responsible for the installation and maintenance of all elec
trical generation equipment in the country. It is an organization
of excellent technical and administrative quality. ONE will be.
responsible for the management and execution of the small hydro pilot
projects. ONE engineers carried out the initial 1979 study T,Jhich

"
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recommended 20 potential sites for the pilot projects, and ONE
engineers participated in the survey and mapping of the 3 selected
sites. ONE Yill arrange for the construction and installation of the
genera~ion and distribution facilities. ONE is experienced at local
contracting and plans to contract for these activities. CNE ~ll

receive funds from the ~ for all local costs of construction, ins
tallation and maintenance of the small hydro installations, and ~il~

provide technical staff for maintenance and repair of the small hydro
installations •

..
Day to day operation of the units and collection of charges for the
electricity ~ll be the responsibility of local village governcent
authorities ~hich are under the authority of the ~~nistry of Interior,
among the most efficient ministries in the government. Local groups
in the3 areas concerned are experienced in the cooperative management
of irrigation facilities for the equitable allocation of ~ater.

The generation and distribution of, electricity ~ll be handled in the
same ~ay, with a local person being trained by ONE to assume the role
of guardian/technician for normal caintenance and minor repair.
Local village government has the authority to collect taxes, to admi
mister regional development funds allocated by the Ministry of Interior
and from the local sale of village - oYned forest products.

There is thus sufficient local practical and administrative capability
for the effective ~anage~ent of the soall hydro pilot facilities.

The CDER vill be actively involved in monitoring and evaluation of the
small hydro pilot projec:s~ It ~11 coordinate ~th ONE in gathering
and analyz~ng data on pilot project perf9rcance, demand and utiliza
tion of power generated and studies directed to the exPanded use of
~ hydro genera;ion 10 fol1ov on progr~~

Table 2

Small Hydro Pilot Projects Charac:eris~ics and Cost est~tes

Tabant Mse:::1rir Ar'hbalou TOT..\!.

Head (feet) 100 1.5-17 60-70

Flow (cubic feet/sec.) 8 3S lD-:18

Size (~) 1£0 40 120-250 ,- -:

(2..50 ~ units)
Turbine type Pelton Francis Pelton

Cost of equipment (Dollars) 67,000 22,000 386,000 475,000
(i~cluding.~hipp~g& insurance)

Cost of Civil Works(Dollars) 155,000 100,000 60,000 315,000

Total cost (Dollars) 222,000 122,000 446,000 790,000

Dollars/KW 2,220 3,Q50 1,784 -
.. 3,717

,0



Financial Plan ~ Small Hydro pilot Projects - AID Financing (~OrO)

FISCAL YEARS

TAllI.E 3 A

LOP

8 8 82 83 8 85 8 Obligations
Obi. Exp. Obi. Exp. Obi. Exp.( bi. Exp. bi. Exp. ObI Exp. ObI~

1. Total AID 20 560 55 525 500

2. Preparatory Studieo 20 35 55, 475 55

a. Feasibility and prelimi-
nary design (CTM - ".
campIe tp.d June-Nov. 80) 1/

b. Site survey and mapping .
(Boghdridi- completed
Dec. 80) 5 5 5

c. Socioeconomic study -
(Harmnoudi - completed
(}cc. 80 - May 81) 15 15 15

d. Final engineering deoign
and apecification 35 35 35

3. Equipment for 3 pilot
sites 475 475 475

4. Supervision of equipment
installation and start-
up 50 50 50

1/ Shown under CDER Financial Plan (Table 1)



Rinancinl Plan - Small Hydro Pilot Projects - GOM Financing (~OOO)

TABLE 3 B

".

80 81 82 83 84 85 86
LOP. . Total

I

I

1. Total GOH 815 11 12 13 14 865
..

2. Construction of 3 hydro
sites civil work 315 315

Electric Distribution
0.

3.
systems 378 378

4. Access Roads 112 112
~

5. ~mintenance and repair 10 11 12 13 14 60
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D. Solar and Wind Po~er Pilot Projects.

1. ~~£~E~~~~.

Morocco presents considerable potential for the widespread exploi
tation f'f solar and wind energy. The solar regime in Morocco is
excell~t, particularly inland. The average solar radiation in Morocco
is estimated to be above the minimum level used by the U.S. Department
of Energy (430 Langleys/day or 157,000 Langleys/year) as aLcriteria for
selecting sites for solar demonstration projects. In Marrakech where
solar radiation measurements have been made the annual average levels )
are 488 Langleys/day, 13 per cent above the DOE criteria. (see page 52 .

~ind in a number of areas in Morocco. particularly along the coasts,
is sufficiently high in velocity and duration to permit both-direct
mechanical pumping and electrification. ~ind data from long term
meteorological records for several sites show average velocities for
numerous sites in Morocco of speeds rated as excellent for wind powered
water pumping and. in several of these locations, wind powered electri
fication.

2. ~~_~~~~~~~S_~£~~~~~~~_~!_~~~_~~~_Wi~~.

The selection of water pumping as a pr~ary application for solar
and wind pilot projects is based on several factors. The most impor
tant are existing demand and directly productive use.

End uses of pumped water include
A. Potable.water
B. Livestock watering
C. Irrigation

U.s. AID is currently developing a rural po;(table water project l

Douar ~ater Systems (608-0167). An estimated 10% of installations are
suitable for wind powered pumping where water table depth is not too
great, wind speeds average 12 mph and villages are not on the electr~

grid. Under these circumstances wind power is an economically viable
alternative to diesel pumps at present(l). The principal problem to
be overcome is that of maintenance which bedeviled existing Aeromotor
windmills installed in Morocco during the 19605.

The economics of solar and wind energy must be approached with caution,
however. A recent analysis, DSI, the Economic Costs of Renewable
Energy, (See bibliography, Annex 20) found that photovoltaic (PV) pum
ping would be more economic than diesel/gasoline internal combustion
(IC) pumping for farmers or society in the late 19805. .In general

(1) DSI "The Economic Costs of Renewable Energy". The same report
indicates that PV pumping could be economic before the eud of the
19E0'sbut the planning cycle, based on experience. should begin nov.
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I,.
l

I
~

i I,

i
~

r
I

i
I

I
f
~



46

for pumping applications, the smaller the job the more suitable rene
wable energy became. The projection of future relative economic
advantage of PV over IC pumping was relatively independent of fuel
price projections since fuel is a. relatively small proportion of
system cost. Rather, the rate of technology development and appl.~ation
and assumptions about future PV modules and balance of system (BDS)
costs were critical to the analysis.

The same principal applies to livestock watering, a principal appli
cation of windmills in Morocco as on the Great Plains in the United
States. Large remote potential grazing areas, especially in the wind
swept northeast plateau, are reduced in productivity because of
insufficient stock watering possibilities.

Irrigation for crop production is a directly productive use where
demand is demonstrated and expanding. Morocco has about 500.000
hectares under irrigation by private farme~within large government
managed perimeters controlled by dams. An additional 150,000 hectares,
approximately, often within or adjacent to the perimeters, are irrigated
by private farmers. Such land may also be group managed but is priva
tely financed(l). The preferred mode of irrigation is by electric
pump where grid electricity is available~ However this method is
heavily constrained by limited extension of low voltage grids (2).
In some areas, traditional gravity flow and lifting devices are used
but this is rare. given their low output and the surface water or
water table characteristics reqUired. The most common pumping tech
nology is by free standing or tractor driven diesel pumps. This
technology spreads year by year. impelled by economic returns and
drought risk for dry farming, wherever farmers can amass sufficient
resources to pay for the equipment. It is estimated that there are
about 20.000 diesel pumps in operation and that pumps and acreage will
expand by about 10% per year during the 80's. Experience and demons
tration of wind and solar pumping projects needs to begin now if
substantial substitution for diesel power is to begin before the end
of the decade. In addition to lower financial costs to farmers.
such substitution offers economic, foreign exchange and employment
benefits in oil imports foregone and opportunities for local manufacture
of some components.

(1) Credit for pump irrigation is available from a government-backed
credit authority.

(2) Cost factors have inhibited provision of low voltage power for
the rural areas traversed by high voltage lines.
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3. Site Selection Considerations.

This project will test the use'of wind-powered electric water pumping
at two pilot sites ; photovoltaic-powered water pumping by five small.
10rtable units) and five photovoltaic-powered refrigeration units fDr
medical purposes. The two wind powered pumping units will be ins~1lled
at the sites described below. The portable photovoltaic pumping ~~its

will be installed as pilot demonstrations at 1/ the Center for Renewable
Energy Development in Marrakech ; 2/ an experimental and demonstration
farm in Agadir province and 3/ on other farms to be selected in consul
tation with the Ministry of Agriculture. The refrigeration units will
be installed in remote public health dispensaries to be selected in
consultation with the Ministry of Health.

Site selection criteria for Yind and solar powered pumping were based
largely on the availability of on-site technical assistance.
Site attributes were investigated both in the field and. when possible.
through examination of meteorological wind speed and direction data.
as well as agricultural. hydrological and electric grid data.

The following criteria were adopted :
1. Meteorological suitability - To ensure sufficient solar

radiation wind.
2. Typicality - To maximize possib~lities for replication to

a variety of other sites.
3. Socioeconomic conditions - No problems concerning ownership,

,rights and water use ; the proposed application should not be disruptive
nor resul~ in any dislocation of the users or surrounding population;
the local community should be able to participate in managing the new
technology; on site support should beade~ate to insure proper moni
toring and management ; and the local community should be willing to
participate in the project and recognize potential benefits.

4. Accessibility/Distribution - Sites should be sufficiently
accessible so that the CDER can monitor performance. acceptability
and impact ; and so that maintenance and repair can be carried out
effectively. Sites should also be distributed regionally to provide
a variety of conditions to test applicability.

5. Systems considered - Water pumping renewable energy systems
analyzed included d.c. and a.c. electrical energy production by solar
photovoltaic oodules, wind turbine generators and solar thermal Rankine
cycle power plants. Wind mechanical systems do not represent a new
technology - some 200 such systems are in operation in Morocco - and
their demonstration for water pumping was considered unnecessary.
Sites were selected and differing technologies, equipment and appli
cations were chosen so that the CDER would have monitoring records
from a range of pilot projects available for evaluation. Future
decisions 'as to replication can then be based on a review of the field
testing of a variety of renewable energy and pumping configurations.



48.

6. Economic and cost analysis - P~e1iminary 20-year life cycle
cost analyses were conducted for each of the ~ecommended sites except
the CDER site itself. All future costs were accounted for and the
present worth of ~enewab1e energy systems were compared to equivalent
diesel alternatives. The use of life cycle cost analysis permits ~n

equitable comparison of a low capital investment but fuel intensi~

diesel plant with that of a high capital but no fuel cost solar o~

wind power plant over the life of the systems.
. 7. Sociological Review - The soc~010gica1 review of the p~oposed

water pumping sites included field visits to sites, meetings with
"government officials and others familiar with local conditions, and
a review of relevant documents and literature. There was an opportu
nity to visit most of the sites considered as potential locations for
renewable energy water pumping technologies. In the course of these
visits, informal interviews were held with local officials and
residents.

Information was gathered about present water use, rights,
pumping practices and priorities ; beneficiaries and how they eight
benefit (irrigation of agricultural land, time saving in trans?orting
water for domestic and livestock purposes, etc ••. ) ; general economic
patterns and income (e.g., pastoralism, ag~icu1ture, s~ll co~ercia1

operations) : demographic characteristics of the local population
(e.g., total population/household size, age/sex, migration patterns)
receptivity towards the proposed project ; present or future areas
of conflict that might follow as·a result of the project; existing
infrastructure to manage the proposed technology ; and general expe
rience and predispositions of the population regarding technological
innovation.

8. Environmental reviey - Each site investigation considered
possible impacts on the environment and evaluated whether the proposed
action would result in any significant environmental·ha~•

.7+. ~::d Pow.:E_f~~Lf!~~_~'

Using the above criteria, the Charles T.Main study suggested the
installation of wind powered water pumping systems at two sites

SIn:

1. Oujda (Oujda Province)

2. Sidi Bounouar
(Essaouira Province)

APPLICATION

~ater pumping for
human and animal
water supply

Irrigation or po
table water supply

TECHNOLOGICAL SYSTEX

46 Kw wind electric pump

40 Kw wind elect=ic pump

BEST AVAILABLE COpy
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The economic viability of the third site - a hybrid of wind and
photo-voltaics - requires further analysis before a decision to
proceed. However it is proposed, based on Main's findings, to
install the first two wind electric pumping units described below.

A. PK 8 Route d' Ahfir 7' Quj da Province

A 40 kw wind electric generator is to be installed for potable
water pumping at a site 8 km north of Qujda, a prOVincial capital
in the north-eastern part of the country. The well at the site
now provides water for human and animal consumption, serving 1,400
people who live on 4 livestock farms in the vicinity and 500-600
nomads who move through the area regularly. The total animal pop
ulation (sheep, goats, cattle and mules) relying on the well is
20,000-25,000. There is no electricity. The present system for
obtaining and distributing water includes two diesel engine driven
pumps, four concrete storage tanks and an underground pipe distri
bution network. Families collect water from the four storage tanks
and cart it for domestic use. The pumps are operated and maintained
by the provincial office of the Ministry of Agriculture and a resi
dent technician is in charge of their operation. The water distri
butions network is maintained by the provincial government. The
well is 62 meters deep.

The proposed project for establishing a wind pumping facility for
potable water is sociologically sound. The project will not place
a financial burden on the users. All costs will be met by the pro
vincial government. The institutional infrastructure necessary to
operate, maintain and administer the proposed facility is already in
place. The present resident technician will be trained to perform
basic operations and to recognize and report any abnormalities to the
CDER. .'

Applications such as the one proposed for water pumping can be
expected to be widely disseminated throughout the area in the future.
Potable water is generally obtained from hand-drawn wells which often
are several kilometers from home. In addition to representing a
substantial expenditure of human time, a substantial amount of human
energy is spent in securing water. The local population and the
provincial authorities, including the Governor, have expressed a
keen desire for the installation of the pilot project, which is
perceived to be more reliable and less costly than the diesel in
stallation.
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B. Sidi Bounouar. Essaouira Province

The proposed site is on a cooperative farm 30 miles northeast
o~Essaouira, a provincial capital on the Atlantic coast. A wind
~ectric generator is to be installed for pumping water. There is
escellent wind potential at this site and sufficient power can be
produced to meet potable water pumping needs and much of the exist
ing need for electrification of cooperative members' homes. If
well tests demonstrate adequate capacity to meet planned irrigation
needs, a 40 kw wind generator will be installed to produce potable
water, electricity and irrigation water pumping.

The farming cooperative of Sidi Bounouar has 450 hectares of
land and 20 families for a total of I56 people. The general economic
picture of Sidi Bounouar compares favorable with other small farmers
in the area. The existing institutional infrastructure of the
cooperative includes a cooperative administrative committee and a
resident technical advisor to supervise crop planning and manage
mentand general assistance. The committee and technician also
supervise water use.

The project is not expected to place an inequitable financial
burden on users. Interest in the project ·is high among all cooper
ative members and governmental officials. The proposed installation
will not take any agricultural land and no problems are anticipated
in local acceptance of the project.

The Sidi Bounouar site is fully supported by the Governor of
Essaouira Province and is now under the supervision of the provincial
office of the Ministry of Agriculture.

The cooperative has already petitioned the Provincial Agricult
ural Development 'Service of Essaouira for a diesel irrigation water
pucping installation. Under the planned arrangement, the government
would assume all administrative and technical costs and would assign
a government mechanic to'operate the facility. The cooperative
would assume all costs for equipment, parts and maintenance, and
fuel. Installing a wind electric generator instead of a diesel unit
will provide an excellent opportunity to demonstrate the appropriate
ness of renewable energy systems for agriculture and potable water and,
at the same time, eliminate the need for additional government ex
pense of assigning a full-time resident technician to operate the
diesel engine •
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Sidi Bounouar should be an excellent test cas~ for replicability.
The local setting is representattive of much of the rural 'coastal plan
where water pumping is required for potable and agricultural applica
tions.

Cost estimates and technical information for both of these wind
powered pumping units are given in Table 4 and Annex 16.

C. Ac tion Plan

The Center for Renewable Energy Development, with assistance as
may be requ'ired from U.S. contractors, will develop final design
and specifications for equipment and civil works for the tw sites
described above, based on Main's feasibility studies and preliminary
designs. In cooperation with other appropriate GOM agencies, CDER
will develop detailed plans for implemention, management and
monitoring of the two pilot projects. The U.S. technical assistance

contractor assigned to CDER will procure equipment for delivery by
September 1982. Moroccan technicians responsible for installation
and maintenance of equipment will undergo training in Morocco and will
participate in the construction and installation of equipment in early
'. ,.

1982, gUided by U.S. supp11er representatives and U~S. contract technical
assistanc e staff who will arrive at CDER in early 1982. Peace Corps
volunteers will assist in training, installation and subsequent
monitoring of pilot projects.

5. PHOTOVOLTAIC-POWERED PILOT PROJECTS

The use of photovoltaic power in agriculture at this time can
include the following applications:

1. Pumping

a. Low lift pumps for irrigation expansion
b. Cattle watering
c. Household uses

2. Centralized battery charging (for small power needs)

3. Refrigeration

a. Individual health facilities, small stores, restaurants
and household use

b. Centralized crop storage, fish preservation

4. Standalone power systems

There are many other potential uses of electricity for motors
grain milling, etc.; however adequately demonstrated technology ,
systems are not available nor are widespread needs for these demon
strated in Morocco.
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Appropriate applications in economic terms are defined by the
specifics of the application; size, site, use, performance
expectations, etc., must all be considered before an application
is "appropriate. It

If water demand is large at certain times and minimal at other
times as is the case with certain crops; if water demand is
constant irrespective of the weather or season; or if water demand
extends beyond daylight hours, photovoltaic pumping is ~ither

inappropriate or storage (of electricity or,~ter) is necessary.
To find the set of conditions in which photovoltaic pumping is
appropriate, 'both agricultural and technological specialists must
work together. At this time in the development of photovoltaic
powered irrigation systems, there is no a priori appropriate
system; rather there are only appropriate combinations of
circumstances and systen components. In selecting and designing
applications, it is necessary to be sure that the co~bination of
use and technology will be appropriate.

Photovoltaic-powered pumping units will be installed at the
following sites:

Center for Renewable Energy Development, Marr.akech

Excellent solar radition in Marrakech make this an ideal
site for a photovoltaic-power system. A 5 kw photovoltaic
module mounted on the Center's roof will permit pumping of either
of the Center's two wells or charging of the Center's batteries.
The water pumped will meet: someof the needs for potable, landscape



,

garden amd construction uses. This system can also be used for
many research and teaching applications.

Crafa (Agadir Province) and other sites

The Crafa site is located on an experimental and demonstration
farm near Taroundant in Agadir Province. about 80 km in from the
Atlantic coast in a rich agricultural area. The farm area is 68
hectares. However, within the area served by the demonstration
farm, there are about 800. farm families (about 8.000 people)
working 7.300 hectares of irrigated land. A planned extension of
the irrigation system will bring an additional 20,000 hectares of
land under irrigation and involve an additional I5,OOOfamilies.
The Crafa program brings /iroups of farmers to t'he facility for
instruction in new technologies for crop production and farm man
agement.

)
Farmers receive water from the government system of canals and

either use gravity or diesel pumps to deliver water to their fields.
Occasionally, some electric pumping is .done. Farmers are increas
ingly concerned with rising costs of pumping. According to Crafa
.officials. the diesel costs are becoming increasingly prohibitive
and there will be a growing demand for alternative energy sources.

Main's study recommended irrigation water pumping using a IS
kw solar photovoltaic system to irrigate 5 hectares of land together
with a system to provide heat for an on site greenhouse. However,
they pointed out that small, independent farmers cannot realistically
be expected to set aside a portion of their land experimenting
with a solar application given that the value of irrigated land
is DR 50,000.. ($I2,500) per hec~are locally. It is also unlikely
that a farmer could be persuaded or should be persuaded to make
the $200.000 investment required by Main's recommended array.

If a 13 kw solar photovoltaic pumping system is beyond the
reach of small and medium scale producers and uneconomic even for.
large scale producers, it would seem to be an inappropriate app
lication of photovoltaic technology, and should not be considered
even for a pilot project. Smaller scale applications of photovoltaic
modules have a much greater potential for economic use, and the
powering of low-lift portable pumps is one of these. Although the
cost per installed watt is the same as for larger installations.
portable 250-500 watt pumping units costing $6,000 have real
application for extending irrigated areas by raising water from
canal to field and from lower fields to higher fields rather than
for raising water from the- depths of a well. Pumping units of
this type have been developed as off the shelf items and are in use
in a number of irrigated areas in the Middle East and Asia (~ee

Annex IS). It 1s proposed to install 5 of these units at the
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Crafa demonstration site and other locations to be selected in
areas already under irrigation. The Crafa 5 hectare parcel is
typical of farm sizes in the irrigated southern plains of Morocco
where many small farmers obtain irrigation water from government
operated canals. The Sid1 Bounouar wind generation site on the
other hand is typical of irrigation systems managed jointly by
independent farmers. Thus, the two sites provide an opportunity

'. to test renewable energy technologies for two different irrigation
systems (individual and group).

Photovoltaic-powered refrigeration units are another viable
rural use of solar energy. Small volume units requiring little
electric power have been designed for use in remote health stations
without access to an electrical grid. One type which will be
considered for use is illustrated qn the following page. Capacity
is about 100 liters. Cost, about half for the refrigerator unit
and half for pqotovoltaic modules, is about $6,000. The ~inistry

of Health will monitor the use of five pilot units in remote
medical facilities. NASA-Lewis Research Center and the U.S.
Communicable Disease Center (CDC) have an on-going A.I.D.-financed
program to locate PV powered refrigeration units in health facilities
around the world. This program is meant to introduce this technology
in developing co~ntries where it can be useful and to begin to encourage
its application. Morocco meets the criteria used by NASA and CDC
to site units. The five PV pilot refrigeration units will be
procured by the U.S. technical assistance contractor in early 1982
based on NASA specifications so that they will arrive in Morocco and
be ready for installation later that year.

6. Further Solar and Wind Pilot Proj ects

The possibilities of solar energy utilization in Morocco are
clearly not limited to small photovoltaic pumps and refrigerators.
Other possibilities for technically and economically viable uses
of photovoltaics and other forms of solar energy will be explored
by the Center for Renewable Energy Development with the assistance
of U.S. specialists. A team provided by the Solar Energy Research
Institute (SERI) has been asked to make a preliminary study later
in 1981 and design a national solar and wind measurement program, a
prerequisite for further action in this area. Specific technologies
and sites for pilot activities will be examined as an early activity
of the long-term technical assistance team scheduled to begin work
at CDER in early 1982.

"
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Wind and Solar Projects - Characteristics and Cost Estimates

A. Wind-- .

I. Location: PK 8. Route d'Ahfir, Oujda Province
Type: 40 Kilowatt wind powered pumping unit for Portable

Water .
Cost: Equipment: $72,600 (AID)

Civil Works: . $12,225 (GOM)

57.

Total $84,825

..

2. Location: Sidi Bounouar, Essaouira Province
Type: 40 Kilowatt wind powered electric pumping unit for

Potable and Irrigation Water
Cost: Equipment: $98,370 (AID)

Civil Works: $ 58.650 (GOM)
Total $I57.020
Total Wind Pilot Projects

$24I.845

. B. Solar

I. Location: Crafa Experimental Farm, Agadir Province
and other photovoltaic demonstration sites
to be selected

. Type:, Pumping of irrigation and potable water 5 portable
photo~oltaic-poweredpumps x $6,000 each $30,000
(see annex I8) 5 photovoltaic-powered refrigertors
for medical purposes x $6,000 each $30,000

..
Total ~60jOOOSolar Pilot

Pro ects (AID)

Total costs of wind and solar pilot projects listed above $30I,845
of which A.I.D.-financed equipment $230,970



TABU 5 A
Financial Plan - Wind and Solar Pilot Projects - (~ 000) - AID Financing ($000)

80 81 82 83 85 86 LOP

n:. lObI. Exp ObI IExp lObI Exp ObI Exp ObI ~xp ObI Exp ObI IEXP Obligatio

1. Total AID 20 260 190 90 280
I ." ., I' .J.

2. Preparation Studies 20 30 50 50

-
a. Feasibility and prelimina

ry design (CTM - JlDle -
Nov. 80) 1/

b. Final design and 2/
specifications 20 30 50

J. Equipment 230 140 90 230

II. 2 wind pumping uni ts 170 LOO 70

b. 5 PV portable pumps 30 20 10

c. 5 PV refrigeration units 30 20 10

4. Wind and solar pilot projects

>C'1'
(300) 1/to the identified and finane d (100 (70) (100) ( ioc (lor fAn

under pilot- projects Fund· . . . . . .. . ..
(non-add)

a. FeaSlbihty studies /5 1U 10 is H 10 35

b. Equipment 85 60 90 85 9{ 80 M 265
J I

1-1 Shown under CDER Financial Plan - Table 1

21 For preparation of cen[er equipment specifica~1ons.

I I I .;. I
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Financial Plan - Wind and Solar Pilot Projects - COH Finuncing (~OOO)

TABLE 5 D

FISCAL YEARS
..

60 81 62 83 84 85 86 LOP

l. Total COM 72 3 3 3 4 85

2. Construction of 2 wind"
power sites-civilworks 70 70

3. Operation and Haintenance 2 3 ·3 3 4 15

4. Wind and solar pilot pro~ects
to be identified and
financed under the Pilot

,

Project Fund (non-add) (25) (50) (75) (lOe) (IOO) (350) 1/
(See Section III B.6.) .

i

1/ Sho\olli1 under CDER Financial Plan - Table 1
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E. Biomass Conversion Pilot Projects

I. Background

~ Today more than 50% of the total energy consumed by many of
the developing nations is supplied by their bio-resources. In
Morocco a very large measure of energy is thought to come from
biomass and animal waste.

This supply of energy principally goes to Morocco's rural and
poor urban population and is used primarily for domestic purposes.
i.e cooking and hot water. In addition, some of this energy is
used for small-scale industries such as tanning, soap making and
food processing.

As in most developing countries, Morocco has not yet measured
the availability of biomass nor studied·l seriously its potential
uses as an energy source. Wood and other vegetation is currently
used as a biomass energy source. However, it is consumed at a
rate that far exceeds its normal replacement capacity.

Despite reforestation efforts, Morocco is losing at.least
30,000 hectares of already scarce forest resources per year. Its
forests are insufficient to meet the country's needs for wood
fiber and household energy. Annual recorded production of fire
wood averages about a million cubic meters per year. About 60 per
cent of this ~s converted into charcoal. Prices for charcoal have
increased almost twice as rapidly as the average cost of living.

An AID/USDA biomass study team visited Morocco in July-August
1980 to advise the GOM and USAID on biomass needs in facility
design of the proposed Renewable Energy Development Center, to
recommend the range of biomass conversion technologies feasible in
Morocco and to indicate biomass pilot projects which might be
carried out by the GOM. .

The team found that, while animal waste and municipal solid
waste offered certain opportunities for biomass exploration, the
greatest opportunity for energy from biomass lay in the use of woody
material from plantation growth and residue. The team proposed a
technical assistance project to increase the present area of
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plantations by 300,00 hectares in ·IO years. The biomass froQ
300,000 hectares would fuel, for example, at least 6 power
plants of 25 megawatts capacity and cake a significant contribution "
to t;,he energy balance in Morocco by reducing the import of . , '
pet~leum by nearly IO per cent. USAID has .proposed an 1ntejSrated" ,.
For~~ry Development project (608-0165) for FY 1982-I986 funding
based on these recommendations.

The forestry project will closely complement the Renewable
Energy Development project's biomass conversion activities by
expanding wood production for energy uses.

Growing evidence worldwide indicates a strong positive
correlation between household energy prices and deforestation in·',
developing countries. The proposed forestry project will help
offset rising charcoal prices and wi1ldirectly affect the success
of the biomass components of the Renewable Energy Developcien~ proj~ct.

The biomass component of this p~oject will seek to apply new 'techrlique~

of converting woody biomass to energy in the Moroccan',context•. Of.,
particular interest to the GOM is new and currently available
village:level charcoal conversion technology. Present Moroccan \,
conversion techniques are primitive,and result in wasted wood fiber;
(wood is burned in mud retorts). The new technology to beapp),ied
will preserve small scale village characteristics but greatly reduce
these losses. The net result is greater charcoal production fr:oD:i" , ' .
the same amount of wood, and should ease pressure on forest' re'sources.·

With respect to the conversion of biomass for energy, the team'"
identified a number of tested conversion technologies which ,showed :
promise for implementation or adaptation in the next IO years under_
Moroccan conditions, and produced a list of potential biomass
conversion projects. Possible applications range widely in scale
and cost from woodburning stoves for household use $2000 to anaerob,ic
digestion facilities for the city of Marrakech. ($I,500,OOO)

2. Feasible Development Projects

.~ .. ;

The following list indicates feasible development projects for
biomass conversion in Morocco, covering a range of scale; complexity
and cost. Local conditions will have to govern the choice of projects
to implement.

POTENTIAL BIOMASS CONVERSION PROJECTS

Combustion:

Woodburning stoves
Moderate/high near-term potential
Cost of $2000
Requires 3 dry metr.ic tons/year (dmt/yr) wood

I hectare tree plantation.
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With respect to the.conversion of biomass for energy. the team iden
ti£ied a number of tes~ed conversion technologies which showed pro
mise for implementation or adaptation in the next 10 years under
Mo;~ccan conditions.

.:~

High Potential

- Stationary internal combustion engines retrofitted with air
blown gasifiers (irrigation pumping. electric power production)

- Portable.metal kilns for charcoal making.

Moderate to High Potential

- Stoves for heating and cooking.

- Retrofitting existing oil-fired industrial boilers with air-
blown gasifiers.

- Retrofitting vehicles with gasifiers.

- Densification of agricultural residues, sawdust, charcoal dust,
etc •••

Missouri kilns for charcoal making.

Moderate Potential

- Methane ·fermentation of animal wastes and low lignin content
vegetable or plant wastes.

- Mass burning of biomass and wastes to produce steam ; in shop
fabricated boilers with grates or ~hop fabricated furnace with
waste heat boiler.

Moderate near-term potential
Cost $300,000
Requires 2800 dmt/yr wood

875 hectares tree plantation

- Field erected fluidized bed burners with waste heat boilers,
producing steam, using olive pits, nut shells, waste wood.

Moderate near-term potential
Cost $1,000.000
Requires about 9100 dmt/yr biomass from processing plant waste

with high moisture content.

- Biomass derived char/fuel oil slurry in an oil fired boiler
Moderate near-term potential
Cost $1,000.000 to 2.000.000
Requires about 16,000 dmt/yr wood

. 5,000 hectares tree plantation

-I
I

~
~ .

f
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Gasification

- Air-blown gasifiers to produce fuel gas for diesel electric
generators in rural areas.

High near-term potential
Cost $600.000 to $900,000 (250 Kw engine)
Requires 875 hectares tree plantation

- Air-blown gasifiers on vehicles or trailers
Moderate/high near-term potential
Cost $5.000 - $10.000 (300 hp engine)
Requires 164 dmt/yr wood

51 hectares tree plantation.

Air-blown gasifiers to fuel eXisting oil fired industrial boilers
Moderate/high near-term potential
Cost $250.000
Requires 4030 dmt/yr wood

125 hectares tree plantation

Anaerobic Digestion

- Digester to produce methane rich fuel gas from shredded munici-
pal solid waste

Moderate/high near-term potential
Cost about $1.500.000
Requires 9000 dmt/yr solid waste from Marrakech or same size city

- Digester to produce methane rich fuel gas from large farm or
feedlot

Moderate near-term potential
Cost varies from $25.000 to $100,000
Requires 80 dmt/yr manure from 100 cattle

- Digester to produce methane rich fuel gas from small family run
farms

Moderate near-term potential
Cost highly variable, up to $2000
Requires 8 dmt/yr manurefrom 10 cattle

Pyrolysis

Portable metal kilns for charcoal production
High near-term potential
Cost less than $2000
Requires 288 dmt/yr wood

90 hectares tree plantation

- Missouri kiln for charcoal production
Moderate/high near-term potential
Cost $10,000 to $15,000
Requires 1248 dmt/yr wood

390 hectares tree plantation



FINANCIAL PUN - BlOt-lASS CONVERSION PILOT PROJECTS
A.I.D. FINANCINGA (~ 000)

nSGAL YEARS
..

TABl.E 6

1.

80 81 82 03 64 85 86 LOP.
,

lObI. Exp. Ohl. Exp. ObI. Exp. ObI. Exp. ObI. Exp. ObI. Exp. ObI. Exp. Obligation

TOTAL A. I .0. 20 20 20

a. Feasibility &
Design Studies 20 20 20

b. Biomass pilot (30) (100) (80) (106) (120) (100) (100) (50) (330)

projects to be

Iidentified &
financed under

,the pilot Project
Fund (non-add)

Ll. Feasibility 5 15 10 10 20 10 20 40

Studies

b. Equipil\cnt 25 85 10 90 100 90 80 50 290

A GOB financing for biomass conversion activities will be Ilrovided through the pilot Project Fund (See Section 111.8.8)
for uhich a life of project GOt-( contdbution of ~700.000 is shown in Table 1 n (Financial Plan - CDER-GOM Financing).
About half of this amount wil~ be tentatively reserved for biomass activities.
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Dens i fica tion

Densification equipment to produce fuel pellets or briquettes
from agricultural residues, sawdust, charcoal dust, or crops like
alfa

Moderate near-term potential
Cost up to $2,000,000
Requires $12,500 dmt/yr residue

Clearly further study will be required to help the HEM establish
an order of priorities for pilot activities in biomass conversion.
The Center for Renewable Energy Development will take a leading long
run role in moving ahead on the biomass front, using the expertise
of ~he ~echnical assistance contract team to be assigned there.
In 1982 the contract team will develop a plan of action for biomass
activities to be carried out under the aegis of the Center in coope
ration with the Ministries of Agriculture and Interior. Plans are
likely to include small-scale, village level applications of biomass
technology, better charcoal-making methods efficient Lorena-type stoves,
biogas digesters, some of which may be carried out with the par~ici

pation of Peace Corps volunteers with support from the Small Projects
Fund.

3. Next Steps and Funding

The USDA team underlined the urgency of beginning activities on
the biomass front and recommended pilot projects which could be under
taken without delay, par~icularly in small-scale charcoal production.
A biomass. exper~ provided under an Indefini~e Quantity Contract in
June 1981 will develop specific proposals for pilo~ activities in
charcoal production based on the USDA report and fur~her investiga
tions in MOrocco in June 1981. These recommenda~ions will provide
a basis for early action by CDER and the long-term technical assistance
contract team beginning in early 1982.

To finance equipment and related costs required for early pilot
and other biomass activities ~o be developed subsequently, $30,000
will be reserved under the Pilot Project Fund in Fy 1981 and a total
of $330,000 during the life of the project. See Section III B.8. for
a description of initial pilot projects to be financed

t •

IV. ADMINISTRATIVE FEASIBILITY

A. ~~!!!..Q£~~~~!!E_f~E!~ilitz
The Minis~ry of Energy and Mines is responsible for the overall

coordination of this projec~.

'. COM responsability for development and managemen~ of this project
res~s with the Office of Energy Resources Development of the.



Directorate of Energy of the Ministry of Energy and Mines.
The Center for Renewable Energy Development reports to this office.

As project implementation gets underw~y, operational authority
will be increasingly delegated to CDER as the operating capacity~f
CDER is strengthened by increased staff. ~.

Coordinating and action authority will be delegated increasingly ~..
CDER for all aspects of the project. Contracting authority will
remain with the . Ministry of Energy and Mines. Thus the
~will contract for the architectural design and the construction

.. . ofthe CDER buildings, but the research and development activities of
the CDER ~ll be carried out by CDER staff directly.

. The individual nominated to direct the Center for Renewable Energy
Development has successfully managed sugar refinery construction pro
jects and will receive training in renewable energy technologies by
attending schools and visiting renewable energy facilities in the
United States and elsewhere. Based on the foregoing. we have
concluded that the HEM has the experience and requisite administrative
capability to execute this project.

The construction, installation and maintenance of' the small hydro
pilot projects, and the larger solar and wind pilot projects will
be the respons~bility of the Office National de l'Electricite (ONE) 
a semi public agency which reports to the Ministry of Energy and Mines.

Implementation of the small hydro, solar, wind and biomass pilot
activities will be coordinated by CDER with the Ministry of Interior,
as may be required.

Provincial governors and Village authorities are under the direc
tion of the Ministry of Interior. The Water and Forest Service is
under the direction of the Ministry of Agriculture and Agrarian
Reform. Clear delineation of responsubilities is a condition prece
dent for implementation of all pilot proj ects (See Annex 7).

U.S. AID is in direct contact with CDER and HEM on all matters
relating to ;his project. On matters relating to the pilot projects,
CDER and U.S.AID are in direct touch with provincial governors, their
staffs, local authorities and the target population. In the case
of small hydro sites, for example, public meetings were held during
the visit to the 3 selected sites of the survey mapping team and of
the u.s. AID contract sociologist, at which the details of the pro
posed pilot projects were thoroughly discussed. The same approach
will be used when additional sites are selected for solar and bio
mass pilot activities. Thus, participation on all levels is achie
ved in a way which will insure effective and responsive project exe
cution.

Like ONE, the Center for Renewable Energy Development is a
subsidiary of the MEM. Until it is legally established, its staff
are employees of the MEM. Legal establishment requires a texte
d'Institution and a decret 10i to be approverl by 11 the Conseil du
Gouvernement, chaired by the Prime Minister . -- ~. done September
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24, 1980; 2/ the Conseil des Ministres, chaired by His Majesty
Hassan II - done May 20, 1981; and 3/ the Parliament - pxpected
by late 1981. With formal legal establishment, CDER will acquire
its own budget and the capacity to offer substantial recruitment
incentives to attract top quality Moroccan staff, thus adding
substantially to its institutional capacity.

B. AID Capability

Given the uncertainties and evolving nature of renewable energy
activities, this proj ect must by its very nature be designed to per
mit flexibility and adaptation. Given the high priority which both
AID and the GOM accord to rapid, effective action to exploit renewable
energy resources, we have deliberately tried to design this project
with a view to reduce delays, telescope actions and yield useful
results at the earliest possible dates. Phase I has therefore been
carried out by means of a combination of IQCs, centrally funded
assistance from AID/W staff and local contracts, all coordinated by
the U.S. AID Program. Office. Our experience to date has shown that
this approach is indeed effective - the diversity of specialities
and talents required for the various aspects of project d~elopment

and the first stages of implementation can best be orcheshated by
U.S. AID with timely, competent backstopping from the appropriate
AID/W offices. The IQC's available through DS/F:Y and NE/TECH will
further be used to provide a range of services following the schedule
outlined in the Implementation Plan (Annex 3) before the arrival of
the long-term technical assistance contract staff. Beginning in
Spring 1982, the contract staff ~ll reside in Marrakech, and will
arrange for specialized consultant services for further project
elaboration. USAID will assume a largely expediting and monitoring
role. In the meantime, however, U.S. AID will describe scopes of
work, request IQC services, procure essential equipment and arrange
training so as to maintain proj ect momentum.

AID's energy portfolio in Morocco has expanded during 1981 so that
'it now includes three major elements:

1. Renewable Energy Development (608-0159)

2. Energy Policy and" Planning (936-5703)

Under this centrally-funded project a U.S. contractor is carrying out
a national energy assessment which will yield, by early 1982,data and
analysis on which CDER will draw in shaping its program. Beginning
in FY 1982, the Energy Planning Assistance II project (936-5728 will
provide continuing U.S. participation with the MEM in energy planning
and~policy formation and will ensure effective coordination and inter
linkage with CDER activities.

3. Conventional Energy Technical Assistance (936-5724)

Under a Memorandum of Understanding with the GOM to be signed in
July 1981, this centrally-funded project will provide technical
assistance to the HEM in conventional energy, primarily oil shale
development. It will be complemented by centrally-funded Training in
Conventional Energy (936-9997) to strenghten Moroccan staff and
institutional capability in the MEM and its dependent public enter
prises concerned with oil shale and fossil fuels.
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Certain of the activities carried out under each of the projects
will have implications for the others. Energy planning, conventional
energy development and renewable energy development are all inter
related, and continuing coordina~ion will be essential. To ensure
effective interlinkage, the resident coordinators for these projects
will participate on a steering committee, chaired by the u.s. AID
energy project manager, who loI'ill oversee and coordinate all AID energy
activities in Morocco •

u.s. AID project management has so far been carried out by the
Program Officer with the assistance of one local Foreign Service
National, the Program Specialist/Chief Procurement Officer. The Program
Officer will depart from Post la~e June 1981, and be succeeded
immedia~ely by a General Development Off icer who will assume certain
multi-sector project management responsibilities, including the energy
portfolio. The Program Specialist/Chief Procurement Officer will
continue to be actively involved in this project and loI'ill monitor
all AID-financed equipment procuremen~.

The Regional Legal Advisor and the Regional Engineer will participate
in various aspects of project implementation such as contract
negotiation and review later in 1981.

"
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v. ISSUES

; ~A. GOM Funding for CDER & the Pilot Projects :t .
...-
-:The GOM has budgetad $1,250,000 (DH 6,000,000) for renevab1e energy

activities in 1981.*Most of this vi11 be carried over for expenditure
in 1982, as shown in Table 10 B, Annex 1. In FY 1981, however, the
CDER staff have had initial difficulties in securing the release of
funds required for initial activities and ·staff training. Clearly,
arrangements must be made for the timely release of funds as the
project moves into the implementation stage and contracting begins
for the design and construction of the Center, the construction and
installation of pilot projects, etc. The MEM has assured USAID that
they are most desirous of disbursing funds as rapidly as possible for
the development of the COER.

To make sure that GOM funds are made available as needed for effective
execution of the project, conditions precedent to disbursement of U.S.
funds have been included on this point in the Grant Agreement (Annex 7
Sections A.3, B.2 and C.2)

B. GOM Staffing for COER

The MEMhas found it difficult so far to recruit staff for the CDER,
partly because the COER has not yet been formally constituted as a
legal entity and cannot therefore offer its staff the salary levels
and. incentives necessary to attract sufficient high quality candidates
for staff positions. The Center cannot function effectively unless this
problem is dealt with. The legislative process is undervay, the Director
and Deputy Director of the CDER have been formally appointed to their
positions by King Hassan II. The HEM has assured USAID that formal
establishment of the CDER is expected before the end of 1981, and that
a vigorous recruiting campaign vill begin immediately thereafter.

A condition precedent to disbursement of funds requires action on the
legislative process to establish the CDER and the Grant Agreement
commits the COM to provide sufficient staff for. the Center, following
a phased recruitment and training plan.

C. Local Participation in Decisions on Small Hydro and Other Pilot Projects

The Hammoudi report states that, although a high degree of enthusiasm
for the small hydro pilot projects exists among the local population
Vhere they are to be installed, there is concern at one site (Arhbalou
n-Kerdouss) that vater needs for generation might conflict with water
needs for irrigation. Clearly. no pilot project should be installed

- unless it if fully accepted by the indigenous population. The small
hydro installation is being designed so that it will not conflict Yith
irrigation needs. Before construction begins at the site, the proposed
pi~ot installation design will be thoroughly reviewed with the local

*Ihis includes a carryover of 5420.000 (DH 2.000.000)
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- authorities and with the beneficiary population so that the advantages,
~ disadvantages, water and land requirements, and the extent of local.,
~_~esponsibilities for the installation can be fully aired. The pilot~ t
-~unit will not be installed without full local accep~ance.

Conditions precedent to disbursement of funds are included in the
Grant Agreement requiring a plan of action for all pilot projects
setting forth local responsibilities, who will benefit from the
installations, and the projects' acceptability to the local population.
(Annex 7, Sections B.l and C.l).

D. Responsibilities for Construction, Repair and Maintenance of
Small Hydro and Other Pilot Projects

For pilot projects to function effectively and fulfill their objectives,
clear arrangements must be made for assigning responsibilities for the
planning, financing and execution of construction, repair and maintenance
of the facilities to be tested. In the case of small hydro, an Inter
ministerial Committee for Rural Electrification met in early 1981 to
review these mat~ers, but, as with manyinterministerial enterprises,
no tangible results were for~hcoming. The HEM has indicated that their
intention is to provide the Office National de l'Electricite with
budgeted funds for the capital costs of the small hydro installations,
that ONE would be responsible for major repairs, and ,the local comcuni
ties for normal maintenance. Formal assignment of authority and
responsibilities in these matters has not yet been made. Further
discussion among the HEM, ONE, local authorities and USAID will be
required to work out detailed operational arrangements. Similar
arrangements ~l be required for the effective functioning of each
pilot project, no matter how small. Conditions precedent for
disbursement of funds addressing these points have been included in
the Grant Agreement (Annex 7, Sections B.l, B.2, C.l and C.2).
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VI. EVALUATION PLAN

The growth of the Center for Renewable Energy Development ·will be an
evolutionary process which should be the subject of frequent
reexamination and correction. During implementation. adjustments
and refinements at the input/output level will be achieved through
routine project monitoring (on a frequent and regular basis) of
contractor performance. expenditures, and CDER activities and
developments as a viable, on-going institution. This monitoring of
project progress throughout the implementation stage wUI be carried
out in conjunction and consultation with the CDER staff and the
Ministry of Energy and Mines.

As the project progresses, a more purpose level evaluation of CDER
institutionalization and performance will be undertaken. Such an
evaluation would assess the CDER's ability to initiate, implement and
analyze studies of Moroccan renewable energy resources and needs and
to translate the results of those studies into workable pilot projects
capable of eventual expansion to the broader national scene.

The first evaluation should take place two years after the U.S. technical
assistance team begins working at the Center. Subjects for .evaluation
include

1. The extent to which the objectives of the project are being
accomplished •
2. The progress toward the institutionalization of CDER (its staff,
program and facilities).
3. The evolving role of the contractor, so as to determine possible
changes in the requirements for long-term resident advisors as well as
short-term consultants.

4. The functioning and achievements of the Pilot Project Fund and the
Small Proj ec t Fund.

s. The effectiveness of the pUot projects. their monitoring by CDER
and the results and impact achieved, particularly with regard to
prospects for replication.

6. Identification of necessary corrections or changes in the project's
implementation or objectives.

This first objective evaluation will take place a few months after the
Center's new physical facilities are completed. Its results will be
used to reorder priorities of activities carried out so far by the
Center's staff and develop a new program for the Center and related
activities, adjusting their evolving role for maximum contribution to
MOrocco's exploitation of its renewable energy resources.
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The evalua~ion ~eam should include both Moroccan and American members •
.Among them there should be:

1. A person with a background in energy technology;

2. An energy economist;

3. A sociologist

4. An energy policy expert

". 5. An individual with past experience in the evaluation of comparable
proj ec ts.

A total of $50,000 is provided for project evaluation in FY 1983 (See
Table lA, Section 6c). .

A further evaluation of purpose-to-goal level achievements will take
place toward the end of the life of project. This ev~uation will focus
on the institutionalization of the CDER - on how productively the
returning trainees are employed at the Center, on how well the various
outputs wrk together to create an on-going Center, on how successful
the Center is in establishing replicable, cost-effective pilot
projects. The scope and method of this evaluation will be developed
and refined by USAID in collaboration with CDER.

'.
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Table 8

COST SUMMARY, PHASE I

, of. Feasibili ty and Preliminary Design Studies

Center for Renewable Energy Development
Small hydro pilot projects
Solar ~nd wind pilot projects

Charles T. Main International
June - October 1980 (completp.d)

2. Center for Renewable Energy Development

a. Design of Center's initial training
and work plan
Development Sciences Inc.
November 1980 - January 1981 (cotllpIe ted)

b. Training program in Morocco for Center staff
Development S~iences Inc.
April-July 19~1

c. Equipment for training program in Morocco
2 portable, self-powered meteorological
stations, USAID procurement

d. Participant training in the United States

3. Small Hydro Pilot Projects

a. Site survey and mapping
Boghdadi Surveyors - December 1980 (completed)

b. Socio-economic survey - Hammoudi 
December 1980 - May 1981 (completed)

4. Solar and Wind Pilot Projects

Final design and specifications

5. Biomass Conversion pilot Projects

Feasibility and design studies

TOTAL PHASE I

1 - 1

Annex I - Table 8

Costs (SOOO)

435

lOS

30

45



ANNEX 1

TABLE 9
FINANCIAL PLAN - OBLIGATION BY PROJECT COMPONENT AND CATEGORY OF ASSISTANCE

.-
(in thousands of Dollars)

A.I.D.-Financed Total Total Totol

Preparatory Technical Training Equipment Other Life of
Studies Assistance A.LD. GOM Project

~·I

Center for Renewable
37o!I 3,9~/Energy Development 465 1,875 1,285 1,195 5,190 9,090

Small Hydro pilot Projects 55 50 475 580 865 1,445

Solar & Wind pilot Projects 50 35 495 580 435 1,015

Biomass pilot Projects 20 40 290 350 350 700

Total 590 2.000 1,285 370 6,700 5,550 l? >.250
;==;:;.;::::;:

11 Includes ~50,OOO for Project Evaluation and ~320,000 for the Small Project Fund.

Excludes '630,000 (A.I.D. contribution) for Pilot Project Funl! (shown on Table IA) which is shown here under
preparatory studies and equipment for ~olar and Wind (glOO,ODO)- anll ~iomass Pilot Projects U330,OOO).

21 Excludes ~700,OOO (GOO contribution) for pilot Project Fund (shoun on Table 1 D) which is shown here unller
Solar and Wind U350,OOO) and Biomass pilot Projects U350,OOO).

-;
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FINANCIAL PI.AN - TOTAL PROJECT BY COMPONENT AND FISCAL YEAR

AID FINANCING ($000)

FISCAL YEARS

ANNEX I - TABLE 10 A

• I 'I'

.. ~ "~"'".- .
. ~ ~ I'w:oi ' ..

, .
80 81 82 83 84 85 86 LOP

OBL. EXP. OBL. EXP. OBL. EXP. OBL. EXP. OBL. EXP. ~BL. EXP. OBL. EXP. OBLIGATION
l. Total AID 600 1500 825 1500 1465 1700 2010 1400 1450 850 100 6700

2. Center for Renewable
Energy Development 540 660 560 1500 850 17'00 2010 1400 1450 850 100 5820

"

3. Small Hydro Pilot
Projects 20 560 55 525 580

4. Solar and Wind Pilot
Projects 20 260 190 90 280

Solar/Wind Pilot ..
Projects Fund Al1oca- .
tion (non-add) (l00 (90) (l0C) (130) 0.00) (100) (3() (300)

5. Biomass Pilot Projects 20 20 20

Biomass Pilot Projects
Fund Allocation (non-add) (30 (l00) (8~ (lOOr (120) (100) (l00) CiO) (330)

I

I • I

.....
1

1:.1)



{O' {NANCTA]. PLAN - TOTAL PROJECT BY COHPONENl' AND FISCAL YEAR

COM FINANCING ($000)

FISCAL YEARS

ANNEX 1. - TADI.E 10 n

..

80 81 82 83 84 85 86 J. 0 P
• • I

1. Total GOM - t.t20 8~O . lfJ47 1109 480 476 488 5550
I

2. Center for Renewable Energy
Deveiopullmt ~ao 8!l0 :.860 1095 465 460 470 4600

J. Small Hydro Pilot Projects 815. 11 12 13 14 865

4. Solar & Wind Pilot Projects 72 3 3 3 4 85
(350)H

5. Biomass Pilot Projects (350)H

-Additional pilot projects in solar. wind and biomass will be identified and financed under the Pilot
Project Fund for which $700.000 of GOM funds are shown in COER Financial Plan - Table l.B.

I • I

,....
I
~



Annex 2

Action Schedule, a graph of
Implementation Plan (Annex 3)
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PROJECT (608-0159)
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- RENEIJAlJLf.·fl'- ~:.•: ""j> :.:;11I..IIT
1981

H A H J J AFI Jo"Preparation ofu~~~~;~:--~~"f'r~t' ., llnase 11

Preparation of PP
AIO/W review and approval
ProAg negotiation with COM. Signing

11 •. Long-Term Technical Assistance for COER·

Prequalification of U.S. firma
Preparation of RfP. Review by AIO/W
Preparation and submittal of reBponses
COM and AID review of propoBals. Selection
Negotiation and signlng of contract
Mobilization of contractor's staff

IV.

"_ .. ----- .. _- ... _- -_ ..----
~ - -_ .. -- - ... - .... - ..--------------------

Construction completed Sept 19B1
I

A..

..,

I
I----f,.. ------I n

..... i

..·'t .L. .. __

1:----------,,1;1-' _
jAil training completed 1986.

-------1---"11.....Jlr----------...

V. Solar and Wind Applications

Review of CT Hain Report
Selection of pilot projects
Preparation of final design I specifications
Preparation & issuance of procurement docs.
Delivery of equipment
Training of Moroccan technicians In U.S.
Construction I installation of equipment

VI. Small Hydro pilot Installations

Ill. Training Activities

MEM selects initial nucleus of 5 COER engineers
Preparation of action plan and training prng.
Procurement and delivery of training equipment
Training in Morocco of 5 COER engineera
Training in U.S. of 5 COER ergineers
COER staff member work on Nat. En. Ping.
HEJI recruits second group COER staff
Training in Ilorocco second group COER staff
TRaining in U.S. second group COER ataff
Ubservation tour in U.S. of 'COER Director
Observation tour in U.S. of COER O~puty Director
HEM recruits COER staff for academic training
English language training for above
Academic training in U.S. for above

Center for Renewable Energy Development

Contract for U.S. artchitectural firm
Contract for Horoccan a~chitect

Preliminary and final design. Specifications
IFB for construction of Center. C"ntract
Construction of Center
Preparation of Center equipment specifications
Preparation and Issuance of procurement docs.
Delivery of equipment

,
of UBa forcoh~ruct.

cons truc ti.,na

Preliminary design ~ socioeconomic studies
Implementation arran~ements

Preparation of final design I specifications
Issuance of procurement documents
Delivery of equipment
Preparation & issuance
Award of contracts and
Erection of equipment
Supervision of construct. & erection by us firms
Installation of power distribution linea I facil.
Start-up of inBtallationa

!. - -- -.••-----,r----<
~

L -. -. _. - - -. - - - - -. - - - - .-- - •• ->-

~._.-- ....,-------------1
-l

.....-----------:
!.-......,

~

I

BEST AVAILABLE COpy
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ANNEX 3

RENEWABLE ENERGY DEVELOPMENT (0159)

IMPLEMENTATION PLAN'

3-)

I. Preoaration of Project Paper Amendment (Phase II). .

Sept. 3 (80) USDA biomass report completed in draft.

Oct. 6 DS/EY submits final report to ·USAID

Oct. 10 Draft report translated and transm1c~ed to MEM.

Oct. 31 Cn-fain final report submitted to USAID.

Dec. 20 DSI draft report of Center action plan submitted (TI) •

Jan. 26 (81) DSI report on Center training and US training submitted (Tl & T2)

Feb-Apr. USAID prepares PP, and Project Agreemen~, revie~s ~ith MEM.
and 'approves.

Apr •. 30 GSA International hydro redesign repor~ and cos~ estimates
submitted.

May 1 PP submitted to AID/Wfor review.

June 4 NEAC review and approval of PP.

June 15-30 Congressional Notification and ~ait1ng period (15 days).,.

"July 15-30 USAID nego~atesProAg ~ith GOM. : '-

·~ ...-.;..:~ .... ',

Aug. 1 ProAg signed.

. -.
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It.-Contracting fo~ Long-Term Technical Assistance for Center (Host COUtltry
Contract)

1. Oct. 1 (BO) Prequalification Notice and Questionnaire drafted by
USAlD and submitted to AID/W.

2. Nov. 24 AID/W revised Prequalification Statement; USAID and MEM
approved statement.

3. Dec. 15-22 AID/W processed notice.

4. Jan. 12 (Bl) Notice published in Commerce Business Daily.

5. Feb. 15

6. Apr. 4

7. June 15

Deadline fo~ submission of statements.

MEM selects short list of contractors (7 veeks).

MEM advises contractors of their retention or exclusion.

RFP Notification Process

8. June (81)

9. Ju1 y

10. Aug.

11. Sept. 25

12. Oct. 15

13. Oct. 15
Nov. 15

.
14. Nov. 20

Contract Approval

15. . Nov. 30

16. Dec. 15
17. Dec. 20

lB. Jan. 10 (82)

19. Feb . 1

..

USAID drafts REP;

RFP revieved in AID/W; -UP translated into French and
reviewed with MEM.
RFP sent to preselected contractors.

Contractor proposals mailed to MEM. copies to AID/W
for transmittal to USAID.

Bid deadline (70-day period).

GOM reviews proposals, rates and selects contractor.
USAID reviews proposals separately (4 veeks).

\

AID/Wand USArD approve selected firm.

Process

Selected contractor sends representative to Rabat to
negociate contract with. GOM.

GOM approves contract •. '.-.

Contract signed. USAID approves contract.

Letter of Commitment issued.

Contractor staff arrives in Morocco.
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IIi. Training Activities

1. Oct. 31 (80) CTMain final report submitted to USAlD. Report
transmitted to HEM Nov. 4.

3-3

2.

3.

Nov-Dec.

Nov. 17-25

MEM selects initial nucleus of 5 staff members for
Center and they begin English language training.

DSI develops initial action plan for Center under IQC.

4. Dec. 20 Draf~ repor~ of initial action plan (dated Nov. 28)
submitted to USAlD. Transmitted to HEM for revieY and
approval Dec. 31.

5. Jan. 26 (81) DS! final report on action plan and training in U.S.
submitted to USAlD.

6. Feb. 17 USAlD begins equipment procurement - 2 small. self
powered meteorological stations for use initial CDER
action plan. (3 mos. delivery time). Equipment to be
delivered May 10. .

7. Feb. 20-28

8. Mar. 15

9. Apr. 1 -
Sept. 1

10. Apr-May (81).

DS! works out final details of training program vith
CDER and MEM.

MEM concurs in action program for training at Center.

Assignment of the 5 CDER employees to begin 5 month
training program in Rabat and Marrakech under DSl
supervision.

CDER staff nucleus to begin solar and wind resources
··evaluation. One U.s. expert for 1 yeek (Apr. 1-8) to
help select sites for meteo stations. (May 10)2 meteo
stations equipment delivered. One u.s. expert (May 10
30) 3/4 time to help assemble and install stations.
(1 at CDER. j at MEM/Rabat) and initiate monitoring
program.

11.

12.

Apr-Nov.

June

1 CDER staff member to work with E3l/DS! energy
assessment team - 8 mos - on National Energy Planning
Program.

Recruit and begin English training for a second cycle
of CDER staff to be sent for 6 mos. of U.S. training
beginning Feb.-Mar. 82.
~ : U.S. academic training program for additional
CDER staff to be developed by long-term technical
assistance contractor. Hoyever, if training is to begin
Jan. 82 (staff to arrive in Morocco Jan. 82), then
.candidates should be recruited and begin English
training by June 1981.
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.' ..

13. Sept-Oct.

14. Sept-Dec •

15. Oct-Nov.

.
Observation tour in U.S. for CDER Director (Ms. FakihSni)
(1 month).

Training program in U.S. for 5 CDER staff (4 mos.)

Observation tour in U.S. for CDER Deputy Director,
Mr. Mzabi (1 month).
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IV. Final Design and Construction of Center for Renewable Energ'J Development

.. •.

1. Oct. 31 (80)

2. Dec (80) 
Feb. (81)

3. Mar-May

4. June 1

5. June 15

6. June 15-
Oct. 15

7. July 1-
Sept. 1

8. Sept. 1 (81)
Nov. ·1 •

9. Oct. 15-
Nov. 15

10. Dec. 1

11. Mar. 1 (82)

12. Mar. 1 (82)
Sept. (83)

CTMain final report submitted to USAlD. Report transmitted.
to ME.\f Nov. 4.

Critical review of CTMainreport by MEM and AID.

DS/EY arrange for U.S. architectural firm to assist with
energy efficient redesign of Center. MEM prequalifies and
selects Moroccan design architect •

. ~~ negotiates contract with Moroccan architect for final.
design, preparation of construction specs and construction
supervision of Center.

HEM signs contract with Moroccan architect.

Final design and cost estimates for Center by Moroccan
architect in cooperation with U.S. architectural firm
provided under DOE/SERI RSSA (Central Funding).

Priority equipment procurement preparation. Under PASA
services. DOE/SERI will prepare detailed specs and list
of equipment for priority procurement(Priority 1 on CTMain
list). For all other equipment. SERlwill tolt"ite detailed
specs. including any installation. servicing and training
to be required from suppliers. All other equipment forCDER
to be pr6cured by U.S. technical assistance contractor.

USAID to prepare procurement documents and place orders for
critical items only.

MEM receive final design for Center.

MEM issues IFB for Moroccan construction contractor based
on final design.

MEM signs construction contract. Supervision by Moroccan
architect and U.S. architectural firm with oversight by
AID Regional Engineer.

Construction (18 mos.).
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v. Solar and Wind Applications

1. Oct. 31 (80) CTM solar and wind report submitted to USAID. Reviewed
by USAID.

2. Feb. 6 (81) CTMain solar and wind report (revised version) in English
received by USAID Feb. 1. French version mailed Feb. 5.
Transmitted both to MEM Feb. 26.

3. March

4. April

5. Sept.

6. Oct.-Nov.

AID and HEM review CTMain report.

Ds/EY reviews CTMain report with assistance of SERI.

SERI to send team to Morocco to design National Solar and Wind
Measurement program and recommend plan of action for pilot
activities.

AID and MEM to agree on plan of action. ML~ and other GaM
authorities and USAID to agree on responsibilities for initial
construction. installation. operation, maintenance and monitoring.

7. Mar.-Apr. (82)Final design, specs and cost estimates preparation by U.S.
contractor at CDER.·

8. April

9. Sept.

10. Oct.-Nov.

11. Dec. (82)

TA contractor to procure equipment for additional solar" and wind
pilot projects. Issue IFBs - assume 6 mos. delivery time.

Equipmenc arrives. Moroccan technicians from responsible GaM
'implementing agencies (CDER and others) receive on-the-job
training for installation and ,maintenance.

U.S. technical assistance contractor supervises construction
and installation with possible support from U.S. suppliers.

Pilot units installed. CDER begins monitoring and evaluation
of pilot units.
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VI. Small Hydro Pilot Installations

1. Oct. 31 (80)

2. NovE!!llber

3. Nov. 25
Dec. 13

'.

4. Nov. (80)
May (81)

5. May 20

6. June

7. June-July

'8. July

9. July
Oct.

10. Oct, 1
June (82)

11. Dct. 1 (81)

CTMain final report in English submitted to AID. Report
translated and transmitted to MEM Jan. 8 (81).

Reviewed by USAlD.

NRECA small hydro expert and Moroccan surveyor team
(Boghdadi - USAID contract) survey 3 pilot sites,
produce maps. photos and stake out location of critical
elements. '
Sites: Tabant

Msemrir
Arhbalou-n-Kerdouss

A. Hammoudi. Moroccan sociologist, .(USAID contract)
studies social and economic feasibility of sites.

NRECA expert completes preliminary engineering design
and cost estimates.

Preliminary engineering design and social/economic
feasibility studies reViewed by AID and MEM.

MEM/ONE/Min. Interior/local authorities and USAID agree
on fmplementation arrangements including; land acquisi
tion (where required), resolution of possible conflicts
between use of wa~er for irrigation and generation.
responsibilities for financing and initial installation
of generating units, distribution facilities and access
roads. maintenance of units, power rates. collection,
related develo~ent activities and uses of electricity.

AID contracts with NRECA for final engineering design,
specifications, supervision of construction, equipment
installation and start-up.

NRECA completes engineering design and prepares construction
and equipment specs for 3 sites. Sends specs and engineering
design drawings for 1st site to MEM and USAID as soon as
completed. . '

USAID procures equipment - turbines, generators, controls.
etc. for 3 sites. Eight-month delivery time - equipment
arrives June.

ONE invite bids for civil construction contracts (1 for
each site), including erection of equipment and access
roads. ONE installs power distribution system.



iz. Nov. 15 (81)

13. Dec. 1
June 1 (82)

14. June 1
Aug. 1

1.5. Dec. 1 (81).
Aug. 1 (82)

16. Mar. 1
Aug. 1

17. Aug. 1
Sept. 2 (82)

3-8

GOM awards contract for 1st site construction.

Cons truction (6 mos.)

Completion of construction 'and erection of equipment
(2 mos.)

Supervisiqn by ,U,.S. firm. of construction and equipment
erection (periodic site visits during 8 mo. period).

ONE installs power distribution lines and facilities
(5 mos.).

Start up supervised by U.S. small hydro engineer and ONE.

/ ,
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CONTRACTORS ~~D SOURCES OF SERVICES
, '

Services

General

..~. FeasibiHty studies preliminary designs for
Center for Renewable Energy Development.
Small Hydro Pilot sub-projects and Solar
and Wind Pumping sub-pilot projects •

Period

June-October
1980

(completed)

Cost ($)

435.000

• Indefinite Quantity Contract with Charles T. ~~in

International.

Center for Renewable Energy Development

1. Preparation of initial work plan for
Center and participant training program
for: Center .staff •

November 1980
January 1981
(completed)

30,000

• Indefinite "Quantity Contract with Development
Sciences Incorporated.

2. Implementation of initial in-country
training program for Center staff.

April-August
1981 (underway)

45;000

Indefinite Quantity Contract with Development
Sciences Incorporated.

3. Architectural team to assist with
• final d"esign.

• RSSA with DOE/SERI •.-

June lS-Oct.lS
1981

(lSO,OOO)
{Central funding)

4. Preparation of detailed specifications'
for Center laboratory equipment.

· PASA with DOE/SERI.

. July-Sepc. 1981 •. _ 30,000

5. Long-term technical assistance for
Ceriter.

January 1982 
December 1985

1,875,000

• Host-Country Contract with a u.s. Firm.

Small Hydro Pilot Sub-Projects

1. Small hydro site survey and mapping

• Direct AID contract ,with A. Boghdadi.
Moroccan Surveyor~

Dec. 1980
(completed)

5,000
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Annex 4

Ser¥ices Period

2. Small hydro socio-economic study December 1980
April 1981
(undentay)

• Direct AID contract with A. Hammoudi, Moroccan
sociologist.

3. Small hydro preliminary engineering design Feb-Apr •. 1981
(completed)

NRECA.

4-2

Cost ($")

15,000

(15,000)
(Central Funding)

4. Preparation of final engineering design,
detailed equipment and construction and
supervision of equipment erection and

. start-up.

July-Sept. 1981
Feb.-June 1982

35,000
50,000

• Host Country Contract with a u.s. firm.

Solar and Wind Powered Pilot Sub-Projects

Preparation of final design and detailed
specifications.

• PASA with DOE/SERIo

Biomass Conversion Pilot Projects

July-Sept. 1981 20,000

AID/USDA Bioenergy Team

.RSSA with USDA.

Feasibility and design studies.

• Indefinite Quantity Contract.

August 1980

May-June 1981;

(Central Funding)

20,000

TOTAL CON1'RACT SERVIC!S $ 2,560,000---_._---
. (Excluding Central Funding)

,.."
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Equipment Procurement Plan

Equipment will be procured for the project components shown below. AID procurement
will be carried out directly by USAID only for (1) the small hydro pilot projects
in order to permit arrival and installation of equipment in the summer of 1982,
thus avoiding the loss of one construction season; and (2) equipment and materials
determined by USAID to be critical for timely and efficient project implementation
through June 1982.

After arrival of the long term technical assistance contract team at the Center for
Renewable Energy Development in early 1982, the contractor will handle all procurement
for the Center and related pilot projects directly-- approximately $1,900,000 of
laboratory equipment and other commodities -- using standard U.S. government
procurement procedures.

The Ministry of Energy and Mines will arrange for Moroccan customs clearance,
pay custom duties and arrange for inland transport to the sites where it will
be used.

Equipment and Mode of Procurement

1. Center for Renewable Energy Development

a. Equipment for initial in-country work
plan (2 portable. self-powered meteoro
logical measuring stateions) (Completed)

Procurement
Period

Feb. -May 1981

Cost
(in Dollars)

15,000

• Direct AID procurement based on specifications prepared by DSI.

b. Laboratory equipment, library
acquisition and solar collection
devices

July 1981
Sept. 1983 1,180,000

Procurement to be phased over construction
period to insure arrival when required. For
details see Charles T. Main equipment list pages
5-3f£ ,of this annex. The CDER technical assistance
contractor will manage all ~rocurement except as
noted above.

2. Small Hydro Pilot Projects

Turbines, generators and related
equipment •

Oct. 1981
June 1982

475,000

• Direct AID procurement based on detailed specifications prepared by NRECA.



Eguioment and Mode of Procurement

3. Solar and Wind Po~ered Pilot Projects

a. Photovoltaic-po~eredportable pumps
and refrigerators.

Procurement by TA contractor based
on detailed specifications provided
by DS!EY.

b. Equipment for ~ind powered units

• Procurement by TA contractor based
on detailed specifications prepared
by DOE/SERI.

c. Equipment for ~ind·and solar pilot
projects to be identified and
financed under Pi~ot Projects Fund.

• Procurement by TA Contractor.

4. Biomass Conversion Pilot Projects

a. Equipment for initial pilot projects
identified by "IQC Contract consultant

• Procurement by TA contractor.

b. Equipment for subsequertt pilot
projects to be identified by long
term technical assistance Contractor
and financed under Pilot Projects
Fund.

• Procurement by TA Contractor.

Procurement
Period

Mar. June 1982

Mar.-Aug. 1982

April 1982-.
April 1985.

Mar.-Aug. 1982

April 1982
April 1985.

5-2

Cost
(in Dollars)

60,000

170,000

265,000

25,000

265,000

TOTAL EQUIPMENT COST: $2,455,000 -
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7.4 Preliminary Equipment List

In the interval before purchasing actually begins, this list should be
considered flexible enough to allow both additions and deletions: additions
as thought goes into the initial form of the program; deletions as new '
instruments which combine functions become available.

This preliminary list contains those equipments which are essential for the
'1aboratory regardless of any particular program, but when specific programs
are planned, they will probably require additional equipment.

This preliminary list does not Jlgive the Center full capacity to carry out
adaptive, applied research rn-every type of renewable energy equipment and
technology. II Some, such as photovoltaic synchronous satellites, the power
tower or ocean thermal energy conversion are excluded for obvious reasons.
Some, perhaps not so obvious, are excluded in the interests of fiscal
responsibility and the desire to avoid a IIwish list." They involve personal
judgments and are obviously subject to review.

Brand names or model numbers, when given do not necessarily imply the'
acquisition of that particular model or brand. Rather, they provide a
convenient way of indicating a size, a level of quality. or a range of
specifications for the preparation of bids prior to procurement. At the
time of bidding all electrical equipment shall be specified in terms of the
Moroccan power grid (50 cycle, 220 volt, single phase or three phase as
requ ired).

.
Prices listed are for the summer of 1980 and are given in U.S. dollars. We
recommend that for budgetary planning purposes an annual inflation rate of
15 percent be applied to these figures.

We also recorranend that procurement of these items be phased to match the
training, building construction, and program development timetable. Three
different procurement periods have been identified by appropriate coding.

1) Items marked with a (1) should be ordered so as to arrive in
Marrakesh before Seotember 1981. The "nucleus Jl of the four
engineers and an energy planner referred to in Section 1.3.4 will
have completed their training at that time and will need ~o address
themselves irrrnediately t.o the acquisition of resource data' and the
assembly of apparatus which has special demonstration value. They
will oversee the erection of the instrumentation tower and the'
installation of the solar and meteorological recording equip~ent.

They will also be involved in the installation of recording and
sensing equipment into relay racks which will fix into the van or

'4 x 4 truck so that data acquisition can begin in other parts of -
the country. They will also assemble monitoring equipment for
evaluating the performance of the solar panels already owned by
the Center in order to develop familiarity w.ith test procedures
prior to the installation of new equipment in the air and water
systems laboratories.

... .

5-3
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2) The bulk of the equipment list is coded (2). These items should
have a procurement schedule calculated to achieve delivery
immediately after the Center is completed. These items are

_largely "general purpose". They' are essential for the operation 
. of the Center; and nothing would be gained by waiting until a

later date to order them since their prices are not expected to -
fall. -

3) Acquisition of items coded (3) should be deferred until the Center
is staffed, all trainees have returned from the U.S., and the
consultants have made their contributions. These items are the
most sophisticated in the list. Their need is predicated on an
anticipated rate of progress in developemnt of the program, and
the opinions of the consultants should weigh heavily in the
decisions to purchase.

(a) General procurement
priority

10 Typewriters (French Keyboard) $ 8,000 2
1 Word processor 18,200 3
2 Copiers 3,000 2

17 Hand calculators
11 H/P 41c @ 300 3,300 1

5 H/P 38c @ 150 800
1 H/? 92 @500 500

1 Desk top calculator
Digital Equipment MINe-ll 11,000. 2

2 Microfiche readers, WSI Mini Cat TN 600 2
2 Microfilm readers, Xerox 350 1,200 2
1 Microform Reader/Copier, Mino1ta R?405 3,400 2
1 Interactive terminal for data base

interrogation (library) 1,200 3

$5',200

(b) Vehicles

1 4 x 4 1 tonne truck $10,000 2
1 3/4 tonne panel truck 9,000 1
1 compact auto 6,000 2
1 1-1/2 tonne fork lift

(battery powered) 11 ,000 1
$36,000

(c) Machine Shop

5-4

1 Bridgeport vertical milling
machine (3.3 m bed) with
grinding &indexing
attachments (metric)

1 engine lathe with
attacrments (metric)
(20 em swing, 1.65 m bed)

,...

S 9,000

6,000

2

2
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drill press (2 cm chuck) and·
attachments, Powermatic 1200

J band saw (1 m throat) DoAll
Metal master

1 power hack saw, Kalamazoo
Model 310

1 metal forming brake (1.3 m)
OiAcro

1 sheet metal shear (1.3 m)
OiAcro .

2 bench grinders, Oelta
1 portable A-frame and hoist
1 Heliarc welder, Mil1er,

Model 320A/BP
1 oxygen-acetylene welder
1 heat treating oven 4000 watts
1 thermocouple welder, Rocky

Mountain Orthodontics S06A
1 belt sander, Delta
1 20 cm table saw, Craftsman
1 band saw (wood)(30 cm throat),

Craftsman
1 jointer (2 cm), Craftsman
1 fume hood (2 m)
1 anodizer (2m x 2m x 1m)
1 plating tank and controls

,(2m x 2m x i m)
1 paint spray booth (3 m minimum)

miscellaneous power and hand tools
(drills, routers, reamers, end mills,

. gauges, micrometers, surface plate,
dial indicators, etc.)

(d) Stock.room

15, 000

3,500

2,000

800

800
400

l,OOO

12,000
200
600

600
500
400

200
300

l,OOO
4,500

3,600
1,200

10,000
$73,600

2

2

2

2

2
2
2

2
1
2

2
2
2

2
2
2
3

3
2

2

5-.>-

Initial stocking: electronics components,
glassware supplies, plumbing fittings,
(ells, tees, valves, gauges) electrical
fittings (breakers, switches, relays,
etc.). metal stocks (rod, bars, tubes,
sheets), chemical supplies $25,000

(e) Instrument Shop (Standards and Test Equipment)

2

1 potentiometer and ancillary
equipment - Leeds &Northrup
Type K-5

1 Voltage calibrator General
Radio 1822

1 impedance bridge Hewlett
Packard 4260A

frequency meter HIP 53l~A

$ 6.000

3,500

1,600
500

2

2

2
')
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2 platinum resistance thermometers
L &N 8160

~ ice-point thermocouple
calibrator, Omega TRC

1 Angstrompyrheliometer, Eppley
1 Oatapulse Mod 101 pulse generator
1 RMS voltmeter HIP 3403C
1 logic troubleshooting Kit

HIP 5011 T
1 curve tracer Tektronix 576
1 storage oscilloscope + cart

Tektronix 51"
oscilloscope + cart Tektronix

5110
1 dual beam oscilloscope

Tektronix 5112
1 x-v recorder HIP 7004 B

Precision resistance, capacitance
and inductance standards

1 Mueller Bridge
Set of 12 plug-ins for Tektronix

5000 series oscilloscopes

1,200

700
4,800

900
3,000

800
6,500

1,700

900

1,600
3,300

4,000
3,000

3,600
$47,600

2

2
3
2
2

2
2

2

2

2
2

2
2

2

8,000

4,000

4,000

6,000

2

2
2

2

2

1

1

2

10,000
4.000

12, 000

S 9,200

(f) Air-Water-Materials and Electrical Laboratory Equipment

Equipment for panel truck:
2 Pyranometers
Pyrheliometer
Strip chart recorders
Mountings

Battery bank for electrical lab
40 heavyduty.. (80- 100 amp-hr.)
(installed on site by staff)

Meters, converters and switch gear
for battery bank (installed on
site by staff)

Test stands for collector test
mounting (fabricated &
installed by staff) materials

Solar hardware for permanent
installation at the Center
(experimental use only)

Wind 5K~i

Photov01taic 5KW (based on
projected price of $2/
peak watt)

Flat plate collectors (10 M2)
(installation by Center staff)

6 ice-point reference junction
and amplifier Omn. Amp 28



1 ,500 two 1 "
eight 2

10,000 2

3,000 2
8,OPO 2
3,200 2
2,000 2
2,000 2
2,000 2
2,500 1 -
1,200 1 '
1,500 1 -
1, 000 1 .
1 ,000 1.

12,000 2

6,000 2

4 digital thermocouple meters
Omega 175

4 di gita1 thennocoupl e meters
Omega 2170

~ digital multimeters,
Fluke 8024A

4 digital microvolmeters
3-Keithl ey 177
1 HIP 3465A

3 signal generators Tektronix
TM 504

12 plug-ins for TM504
10 DC Laboratory power supplies

Lambda LP412A
4 oscilloscopes, Tektronix 5110

+ plug-ins (16)
4 X-V recorders HIP 70158
8 strip chart recorders, dual

channel H/P71 00

8 data loggers, HIP 41 series

4 process controllers
L & N 400 series

Flow meters
1 hot-wire

16 rotameters
4 positive displacement
4 turbine
1 Dopp1 er
4 Venturi

steel tower for instruments .(40 ft.)
1 recording anemometer
1 recording humidity meter
1 recording barometer
1 recording temperature meter

10 pyranometers, Eppl ey
2 pyrheliometers (Eppley NIP)

p1 us mounts
10 cassette recording modules for the

radiometers above LiCor LI-1776

2 Campbell Scientific CR-27
micro1oggers

1 paint tester (ASTM specs)
1 Spectrophotcmeter (HIP or

Perkins E"tmer)
Monochrometer, (UV through IR)

Gaertner
1 optical bench, Oriel
1 refl ectometer
1 microscope, Bausch &Lomb
1 metallographic microscope

Bausch &Lomb

'-'-------,--_ ..- .. --,

800

1,600

-800

1,200
600

700
7,200

3,000

4,700
4,800

28,000

16,000

4,000
1,500

8,000

4,000
2,000
2,500
1,200

1 ,200

1 ....

2

1 '

2

2
2

2

2
2

two 1 ....
six 2
t'i/O 1....
six 2

2
2

2

2
2
2
2

2
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(g)

1 preClSlon balance, Beckman
1 pan balance, Mettler
1_ scanning electron microscope
1" vapor deposition vacuum system for

anti reflecting coating worx
(Va ri an 311 8)

6 equipment consoles (assembled by
Center staff)

Start-up supplies (lab tools, small
hardware, meters, variacs, lab
jacks, parts cabinets, guages,
etc.)

Bio Combustion Laboratory

1,200
400

100,000

40,000

4,000

15,000
5368,500

2
2
3

2

2

2

5-8

1 Mechanical Convection Oven, Blue M.
1 Vacuum drying oven, VWR Scientific
1 Vacuum pump for above, Welch

Duo Seal
2 Muffle Furnaces, Thermolyne 1630
1 25 Tonne Labora to ry Press· wi th

6.5 em Test Cylinder (for
pelletizing)~ Carver C.

Two Jar - Two Tier Jar, Mill and
accessories (for particle size
reduction)

11 kg Top Loading Balance, Mettler
PllN/SW

1.2 kg Top Loading Balance, Mettler
P 121 a

1 Electronic Analytical Balance
Mettler AC88

Particle Size" Analyzer consisting of:
Alpine Air-Jet Sieve A-200
Micro Mesh Sieve Adapter Kit
320 mm Fine Filter Attachment
Alpine High Efficiency Cyclone

GAZ-125
Ultrasonic Screen Cleaner

Sonore.x RK106
Complete Set of Stainless Steel

Screens (Mesh 10-425 + 5-35 micron)
Calorimeter System consisting of:

Adiabatic O~ygen Bomb Calorimeter,
Parr 1241

Master Control unit for above,
Parr 1680

Additional Oxygen Bombs (2),
Parr 1108

Water Heater, Parr 1541
Water Cooler, Parr 1551
Oxygen Regulator, Parr 'P?~

S 900 (g) Bio Combustion
700 Lab and (h) Bio-

chemical lab are
800 procurement

1,300 priority 2.

1,200

1,400
.

4,500

2,700

3,600

3,500
400

1,400

1,600

700

5,000

3,600

4,800

1,300
300
600
200
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Ignition Unit, Parr 2901
Wet Test Meter, Precision 63126

} 3 Zone Tube Furnace 1100·c
(150m x 60 em), Lindburg 55773

1 Gas Chromatograph - Refinery Gas
Analyzer (Carle Instruments Series S)

Accessori es:
Regulators (2)~ Variflo
Compound Pressure Guage, Heise

CHM 8.5
Tubing and Val~es, Swagelok
'Vacuum Pump, Welch Duo Seal 1308-01

Miscellaneous Small Parts (glassware,
laboratory hardware, special
purpose tools, gas cylinders, chart
paper, etc.)

(h) Bio Chemical Laboratory

1 Chemical Oxygen Demand Apparatus
(Oceanography International)

1 Kjeldahl Nitrogen Determination
Apparatus (6 unit){Labcone)

1 Turbidimeter (Integrating Sphere)
HF Instruments - CCST-3000

1 Gas ChromatograpD, H/P 5840A
including:
Dual Nitrogen Phosphorus Detector,

OPT 218
FlO Jets (2) and Flow Controller,

OPT 037/040
Glass Capillary Inlet System,

OPT 035
Gas RegulatoiS,·Variflo
Syringes, Hamilton 700

1 low Temperature BOD Cabinet,
Precision 815

1 Analytical Set (water action) for
alkalinity, chloride, a~~onia,

turbidity determinations (Bausch &
Lamb)

1 Mechanic~i Convection Oven, Blue M.
1 Vacuum Dryi ng Oven VWR Sci enti fic
1 Vacuum Pump for above (Welch Duoseal

130B-Ol
2 Muffle Furnaces, Ther.nolyne PA160
2 Wet Test Meter, Precision Scientific

63115
1 Explosion Proof Refrigerator, Lab-Line

3359

100
1,100

1 ,sao
8,000

400

1 ,000
1 ,000

800

7,500

561 ,900

S 1 ,400

4,400

4,500
10,000

5,000

300

2,200
400
zoo

2,000

1,300
geo
700

800
1 ,300

2,200

1,100



Centrifuge lEe/Damon 8196 including:
8 place rotor for 50 ml tubes
4 place rotor for 250 ml tUbes

1 l1kg Top Loading Balance, Mettler
PllN/SW .

1 1.2 kg Top Loading Balance, Mettler
P1210

1 Electronic Analytical Balance, Mettler
AC88

1 Microwave Oven
1 Incubator
1 Autoclave 1m x 1.3m x 2m, Aminco
1 Microscope. Bausch &Lomb
1 Coulter Counter
3 14 1iter Fermenters
1 Floor Mounted Top Loading Centrifuge
1 F1 oar Mounted Fl ask Shaker

Miscellaneous Small Parts (glassware,
. laboratory hardware, gas cylinders.

etc. )

3,500
700
700

4,500

2,700

3,600
400

1,500
7,000
2,000
4,000
1,500
6,000
4,000

12.500
593,300

$757.100

5-10

at 3.74 dirhams per dollar = 2,832,000 d

, (~OnO)

Development laboratory equipment
Purchase cost
Shipping
Installation .'
Contingency (107.)

TOTAL

Solar collection devices

Total equipment

757,000
65,000
10,000
83,000

915,000

150,000



Annex 6 a

ANN E X 6

0. MISSION DIRECTOR'S DETERMINATION TO WAIVE HOST COUNTRY
.-{

CONTRACTING_-~_

-.~
~-.

~ -

For Phase II of this Rene~ab1e Energy Development Project, we
have carefully reviewed the factors affecting the procurement
of commodities and technical assistance. Consistent with our
determination of December 14, 1979 (Annex I to Phase I Project
Paper), we have determined that the host country has the capacity
to contract for the technical assistance element of the Project.
Nevertheless, in order to (i) prepare certain pilot project 
designs and equipment specifications and (ii) deliver commodities
in country ~hen the technical assistance team arrives so as to
maintain the momentum of the Project, I have decided to ~aive

the presumption in favor of host country contracting, as described
in Policy Determination 68, ~th certain respect to (i) services
to be obtained under IQC and RSSA and (ii) commodities required
for the project. I have also taken into consideration the fact
that the Ministry of Energy and Mines has limited experience
~ith international contracting.

Harold S. Fleming
Director

r

Date



Annex 6 b

.. CERTIFICATION PURSUANT TO SECTION 611(e) OF
THE FOREIGN ASSIS~CE ACT OF 1961, AS AMENDED

..1, Harold S. Fleming, Director, the principal officer of the

Agency for International Development in Morocco, having taken

into account, among other things, the maintenance and utiliza-

tion of proj~cts in Morocco previously financed or assisted

by the United States, do hereby certify that in my judgment

Morocco has both the financial and human resources capabilities

to effectively maintain and utilize the project, which consists

of, inter alia: (a) the Center for the Development of Renewable

Energy and (b) pilot activities in biomass, small hydroelectric,

solar and wind· energies. This judgment is based upon considera

tions discussed in the Project Paper to which this certification

is attached.

~b:sj~~
Date) I
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Annex 7 Revised

Covenants and Conditions Precedent

The project consists of several separate components which may proceed at dif
ferent speeds of implementation. Conditions precedent to disbursement of funds
for all purposes except training will therefore be linked (except for the con
dition set forth in Section 4.1 below) to specific project elements as stated
in the following text, which is numbered as it appears in the draft Project
Amendment (Annex 9 Revised).

Section 4.1 Specimen Signatures

Prior to any disbursement of funds or to the issuance of any documents
pursuant to which funds may be disbursed under the Project Agreement,
the Government of Morocco will, except as the Parties may other agree·
in writing, furnish to AID, in form and substance satisfactory to AID,
a statement of the names of the persons holding or acting in the office
of the Grantee specified in Section 8.2, and of any additional repre
sentatives, together with a specimen signature of each person speci
fied in such a statement.

Section 4.2 The Center for Renewable Enerav DeveloDment (COER)

a. Prior to the first disbursement of funds, or the issuance of
documentation purs~ant to which funds may be disbursed under the
Project Agreement to finance commodities or technical assistance
for the COER, the Government of Morocco shall provide to AID
evidence, in form and substance acceptable to AID, that:

1. Establishment of the COER has been officially approved by both
the Conseil du Gouvernment and the Conseil des Ministres; and

2. Any and all land required for the COER has been acquired by the
Government of Morocco and will be made available for the Project;
and

3. A staffing plan, acceptable to AID, which indicates a time-phased
sequence for recruitment and training, has been prepared; and

4. Funds required to staff, operate and maintain the CDER hav~ been
budgeted and will be made available by the Government of Morocco
on a timely basis.

b. Prior to any disbursement of funds, or the issuance of documenta
tion pursuant to which funds may be disbursed under the Project
Agreement to finance commodities or technical assistance for the
CDER on or after July 1, 1982, the Government of Morocco shall
provide to AID evidence, in form and substance acceptable to AID,
that the COER has been officially established and/or ratified by
act of Parliament and constitutes a legally recognized de jure
entity under the laws of the Kingdom of Morocco.
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Section 4.3;

pilot projects

a. Pilot projects for Small Hydroelectric Power
Generation

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the project Agreement to
finance pilot projects for small hydroelectric
power generation, the Government of Morocco shall
provide to A.I.D. in form and substance satis-
factory to A.I.D.:

1.. Evidence that designation has been made of:

(a) The organizations responsible for the
construction of the pilot generating
plants, related canals, distribution
systems, access roads and other civil
works; and

(b) The organizations responsible for
maintenance of pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, and establishment of
the governing criteria· for the rate
structure which will encourage maximum
productive use of available electricity.

3. Evidence that the funds necessary to finance
the dirham costs required for the con
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted by ~he Government
and/or the local authorities and will be
available for project implementation on a
timely basis.

4. Evidence that the land required for the pilot
projects and related facilities (canals,
including inter alia access roads, and
distribution systemS) is available for the
projects.
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b. pilot Projects for Solar, Wind, Biomass and Other
Forms of Renewable Energy

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the project Agreement to
finance pilot projects for solar, wind, biomass or
other forms of renewable energy, the Government of
Morocco shall provide to A.I.D. in form and sub
stance satisfactory to A.I.D.:

1. Evidence that designation has been made of:

(a) The organizations responsible for the
construction of the pilot facilities;

(b) The organizations responsible for the
maintenance of the pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, the work which they
will undertake and the costs which they
will incur in connection with the pilot
projects; and

(c) A description of the 'responsibilities of
whatever governmental or private en
tities will participate actively in the
implementation of the pilot projects.

3. Evidence that the funds necessary to finance
the dirham costs required for the con- ,
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted and will be avail
able on a timely basis.

4. Evidence that land and related facilities
required for the pilot projects is available.
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Pilot Project Fund and Small Project fund

Prior to any disbursement of funds or to the issuance of
any documents pursuant to which funds may be disbursed
under the Project Agreement to finance activities under
the Pilot Project Fund or the Small Project Fund,
the Government of Morocco shall, furnish to A.I.D., in
form and substance acceptable to it, evidence of the
selection criteria to be employed for the projects, the
administrative arrangements and procedures by ehich
project selection will be made, and the accounting
arrangements which will be used for financing the projects.

Article 5: Special Covenant

Section 5.1:

Project Evaluation

The Government of Morocco shall agree to cooperate with USAID in
carrying out a program of periodic evaluation of the degree to which
this project has attained its planned objectives. The pilot and
demonstration activities will be evaluated with a view toward assess-_
ing their impact and the prospects for future replication of the
technologies tested.
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August 6, 1981
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ACTION MEMORANDUM FOR THE ASSISTANT ~.::,RATOR' NE

From: NE/TECH, Lewis P. Reade to
Subject: Authorization of RenewablJ' Energy Development

Project (0159) for Morocco

Problem: Your authorization is requested for the Morocco Renew
able Energy Development Project (608-1059). The grant for Life
of Project Funding is $6,700,000.

Discussion: Your approval is requested for authorization of Phase II
of the Renewable Energy Development project (608-0159) in Mprocco.
A Project Paper for Phase Iof this project was authorized February
20, 1980 for $600,000 of FY 1980 funding under the Selected Devel
opment Activities (Sec. 106) account.

Feasibility studies and preliminary design activities were carried
out under Phase I during 1980-1981, resulting in the present Project
Paper Amendment which amplifies, modifies and refines the material
previously presented in the Phase I Project Paper. Life of project
funding is requested .in the amount of $6,700,000 to finance the
establishment of· a Center for Renewable Energy Development (CDER)
in Marrakech, training of its staff and development of its action
program by a ~.S. technical assistance contractor, and implementation
of related pilot projects to test exploitation of small hydro, solar,
wind and.biomass energy resources. The project is designed for
institUtion building and effective transfer of U.S'. technology.
Equipment for the Center and pilot projects totalling $2,455,000
will consist mainly of off-the-shelf items. Peace ~orps volunteers
will assist in the implementation of selected pilot projects,
particularly small-scale farm and village-sized activities
financed through a Small Project Fund.

The Moroccan Ministry of Energy and Mines will finance $5,550,000,
'equivalent to 45 percent of the $12,250,000 life of project cost.
Dur~ng the 1981-1985 Five Year Plan, the GOM plans $31.8 million
for renewable 'energy development activities.

The Project Review Committee met May 28, 1981 and the Near
Advisory Committee reviewed the project June 4, 1981. The
was approved subject to the reservations set forth below.
Paper Amendment has in consequence been revised as noted.

. ,

East
project
The Project

1. USAID project management interventions should be simplified and
reduced, particularly as regards the administration of the Pilot
Project Fund and the Small 'Project Fund. ahd in the Procurement of
commodities.

a. To simplify and reduce USAID involvement in project implementation:
--Projects financed under the Pilot Project Fund will be approved
by the USAID Director, but will to the extent possible be clustered
and developed.as part of integrated programs~ ,
--Grants under 'the Small Project Fund will be made by a Project
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Selection Committee on which the U.S. technical assistance
contractor, resident at the Center for Renewable Energy
Development, will be represented. The center will submit
quarterly reports to USAID on the activities and awards of the
Small Project Fund.

b: To lighten USAID's burden, most commodity procurement will
be handled by the U.S. technical assistance contractor, whose
field.staff is to arrive in Morocco in February 1982. However,
to ensure that contract staff have certain essential materials
to 'work with upon their arrival, two' exception will be permitted:
--(1) USAID will procure equipment for the small hydro pilot projects
amounting to approximately $475,000 in order to permit its arrival
and installation in the summer of 1982, thus avoiding the loss of
one construction season; and (2) USAID will procure equipment and
~aterials amounting to approximately $100,000, determined by USAID
to be critical for timely and efficierit project implementation
during the first six months of the' contractor's residence in·
Morocco. These consist piimarily of items required to "initiate
a .sblar and wind measurement program, a prerequisite for further
action on solar and wind energy activities. (See Annex 5 pages 5-3
through 5-7 for items marked procurement priority 1).

As specifications and procurement documents will be prepared in
both cases by outside staff (NRECA for the small hydro and SERI
for CDER equipment) USAID's workload will be reduced to easily
manageable dimensions.

2. Guidelines should be provided to the U.S. technical assistance
contractor and to CDER. from which to develop sel~ction criteria
for activities financed under the Small Project Fund and the
Pilot Project Fund.

The Project Agreement (Section 4.4) now contains guidelines from
which project selection criteria for both funds are to be
developed. See also Section III.B.7 and 8 of the Project Paper
which discuss the two Funds.

3. U.S. technical assistance contract staff will at first consist
of twci experts(a planning person ,nd a technical pet~on) resident
at CDER and supplemented by short-term specialized consultants.
The precise needs for the contract staff may evolve asCDER develops,
and consequently, the contractor's role should be permitted to
change over time. '!

The evaluation Plan (Section VI) provides for an examination of the
evolving role of the contractor, so as to determine possible changes
in the requirements for long-term resident advisors as well as
short term consultants.

4. The ~inistry of Energy and Mines should be encouraged to move
vigorously to recruit and train staff for the Center.
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The Project Agreement (Annex 9) preamble confirms the GOM's
intention to develop and strengthen the institutional and staff
capac~ty of CDER asrapidly·and effectively as possible. The
Project Agreement provides in a 'condition precedent (Section
4.2a.3) that the GaM will prepare a staffing plan indicating
a time-phased sequence for recruitment and training.

5. A waiver is requested to permit inclusion of costs in
proposals for the long-term technical assistance contract.

Moroccan law requires that proposals for contracts with the
Government of Morocco contain cost estimates. Despite discussions
by USAID personnel' and the RLA with the GaM concerning the Agency
requiremerit for the exclusion of estimated budgets in technical
propos~ls for host country contratts (Handbook II, Chapter 1,2,3),
the Government of Morocco has taken a firm position that
proposing firms must submit estimated budgets as part of their
technical proposals and that such information will be taken into
account during the selection process. GaM procurement laws, which
the RLA has r~viewed, provide for selection of a firm peiforming
professional services to be made both on the basis pf cost as well
as technical.considerations.

You have the authority to grant this exception per Delegation
of Authority No. 38 and consistent with Section 2.3 of Handbook I~,

Chapter 1.

AA/NE has recently approved the inclusion of price in technical
services proposals for the Range Management Improvement project
(608-0145), among others, essentially for the reasons described.

The attached Project Authorization Amendment No.1 provides for
inclusion of a cost proposal.

6. Arrangements should be made to strengthen cO'ordination among
the multiple energy activites~

The legal establishment of tDER by the Pariiamentwill tonsider
ably strengthen CDER's authority and capability to coordinate .
renewable energy development activities with the Moroccan Govern
ment and in the private sector. The Council of Ministries, chaired
by King Hassan II, approved the establishment of CDER in May 1980.
Parliamentary approval is a condition .precedent to disbursement of
funds after July 1,,1982. "(See Section IV A and Annex 7 of the PP.)

Coordination of CDER activities with other AID-financed activities
in Energy Policy and Planning and Conventional Energy Technical
Assistance will be ensured by the resident team leaders for these
projects constituting a steering committee, chaired by the USAID
energy project ma~ager, who will oversee and coordinate all AID
energy activities in Morocco. (See Section IV B of the PP.)
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The NEAC concluded that the entire project is technically,
financially and socially feasible and that planning is
sufficiently developed for implement~tion . of Phase II to
begin. All significant issues have been identified and dealt
with as described above and in Section V of the Project Paper.
All statutory criteria have been met, and Congressional
notification has expired. There are no current human rights
issues under Section 116 of the Foreign Assistance Act which
would preclude provision of this assistance to Morocco.

FY 1981 Funds of $1,494,000 for Phase II rof this project have
been allotted to USAID/Rabat.

Recommendation: That you indicate your approval of this Project
Paper Amendment by signing the attached Project Authorization \ ,
Amendment.

•

..

Clearance: r, I .

NE/TECH/HRST, Barry Heyman f,(~ '"\\i.\\~ \ .
.NE/PD, Selig A. Taubenblatt ~.o. t~\'.\Z;\

, NE/NEr~A/TM, James R. PhippardQ9 (/I~ \
GC/NE, Judd Kessler r~/::' i//>',
NE/DP, Bradshaw Langmaid~'~~~~~
DAA/~E, Alfred D, White ~~~.

Drafted by:NE/TECH/HRST, 28164



UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY

AGENCY FOR INTERNATIONAL. DEVELOPMENT

WASHINGTON DC 20523

ASSISTANT
ADMINISTRATOR

AMENDMENT

TO

PROJECT AUTHORIZATION

8 - 5

Name of Country: Morocco Name of Project: Renewable Energy
Development

Number of Project: 608-0159

1. Pursuant to section 106 of the Foreign Assistance Act of 1961, as
amended (FAA), the Renewable Energy Development project for Morocco
was approved by the Assistant Administrator, Bureau for Near East, on
February 20, 1980, for total authorized funding of $600,000. That
authorization, pursuant to Section 103 of the FAA, is hereby amended
by adding $6,100,000 in grant funds over a five-year period from the
date of this authorization amendment for total authorized project
funding of Six Million Seven Hundred Thousand United States Dollars
($6,700,000) subject to the availability of funds in accordance with
the A.I.D. OYB/allotment process, to help in financing foreign
exchange costs for the Project.

2. The project Authorization is further amended by SUbstituting the
following provisions for corresponding numbered paragraphs thereof:

Paragraph 2: "The Project consists of the development of a
program for the exploitation of energy resources, particularly
renewable resources, in Morocco. Such program includes com
modities and technical assistance for the Center for Renewable
Energy Development (eDER) and other commodities and technical
assistance for renewable experiments in Morocco."

paragraph 3.a: "Goods and services, except for ocean $hipping,
financed by A.I.D. under the project, shall have their source '
and origin in the United States or Morocco, except as A.I.D.
may otherwise agree in writing. Ocean shipping financed by
A.I.D. under the project shall, except as A.I.D. may otherwise
agree in writing, be financed only on flag vessels of the
united States."

3. The project Authorization is further amended by adding the
following conditions precedent to disbursement of funds authorized by
this amendment:

A. Specimen Signatures

Prior to any disbursement of funds or to the issuance of
any documents pursuant to which funds may be disbursed



2 8 - 6

under the project Agreement, the Government of Morocco
will, except as the Parties may other agree in writing,
'furnish to A.I.D., in form and substance satisfactory to
A.I.D., a statement of the names of the persons holding
or acting in the office of the Grantee specified in
Section 8.2, and of any additional representatives,
together with a specimen signature of each person"speci
fied in such statement.

B. The Center for Renewable Energy Development (CDER)

a. Prior to the first disbursement of funds, or the
issuance of documentation pursuant to which funds
may be disbursed under the Project Agreement to
finance commodities or technical assistance for the
CDER, the Government of Morocco shall provide to
A.I.D. evidence, in form and substance acceptable
to A. LD., that:

1. Establishment of the CDER has been officially
approved by both the Conseil du Gouverment and
the Couseil des Ministres; and

2. Any and all land required for the CDER has been
acquired by the Government of Morocco and will
be made available for the project: and

3. A staffing plan, acceptable to A.I.D., which
indicates a time-phased sequence for recruit
ment and training, has been prepared; and

4. Funds required to staff, operate and maintain
the CDER have been budgeted and will be made
available by the Government of Morocco on a
timely basis.

b. Prior to any disbursement of funds, or the issuance
of documentation pursuant to which funds may be
disbursed under the project Agreement to finance
commodities or technical assistance for the COER on
or after July 1, 1982, the Government of Morocco
shall provide to A.I.D. evidence, in form and
.substance acceptable to A.I.D., that the CDER has
been officially established and/or ratified by act
of Parliament and constitutes a legally recogniz~d

de j~re entity under the laws of the Kingdom of
Morocco.
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a. Pilot projects for Small Hydroelectric Power
Generation

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the project Agreement to
finance pilot projects for small hydroelectric
power generation, the Government of Morocco shall
provide to A.I.D. in form and substance satis
factory to A.I.D.:

1. Evidence that designation has been made of: .

(a) The organizations responsible for the
construction of the pilot generating
plants, related canals, distribution
systems, access roads and other civil
works; and

(b). The organizations responsible for
maintenance of pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities; and

(b) Identification of the beneficiaries of
the pilot projects, and establishment of
the governing criteria for the rate
structure which will encourage maximum
productive use of available electricity.

3. Evidence that the funds necessary to financ~
the dirham costs required for the con
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted by the Government
and/or the local authorities and will be
available for project implementation on a
timely basis.

4. Evidence that the land required for the pilot
projects and related facilities (canals,
including inter alia access roads, and
distribution systems) is available for the

.iprojects.
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b. Pilot projects for Solar, Wind, Biomass and Other
Forms of Renewable Energy

Prior to any disbursement of funds or to the
issuance of any documents pursuant to which funds
may be disbursed under the Project Agreement to
finance pilot projects for solar, wind, biomass Or
other forms of renewable energy, the Government of
Morocco shall p~ovide to A.I.D. in form and sub- .
stance satisfactory to A.I.D.:

1. Evidence that designation has been made of:

(a) The organizations responsible for the
construction of the pilot facilities:

(b) The organizations responsible for the
maintenance of the pilot facilities.

2. Evidence of a developed plan of action which
includes:

(a) A description of the responsibilities
and authorities for each organization
designated above, together with a
statement of how these organizations
will perform their responsibilities: and

(b) Identification of the beneficiaries of
the pilot projects,. the work which they
will undertake and the costs which they
will incur in connection with the pilot
projects: and

(c) A description of the responsibilities of
whatever governmental or private en
tities will participate actively in the
implementation of the pilot projects.

3. Evidence that the funds necessary to finance
the dirham costs required for the con
struction, operation and maintenance of the
pilot projects as set forth in the plan of
action have been budgeted and will be avail
able on a timely basis.

4. Evidence that land and related facilities
required fpr the pilot projects is available.

."
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D. Pilot Project Fund and Small Project fund
8 - 9

Prior to any disbursement of funds or to the issuance of
any documents pursuant to which funds may be disbursed
under the project Agreement to finance activities under
the pilot Project Fund or the Small Project Fund,
the Government of Morocco shall, furnish to A.I.D., in
form and substance acceptable to it, evidence of the
selection criteria to be employed for the projects, the
administrative arrangements and procedures by which
project selection will be made, and the accounting
arrangements which will be used for financing the pro
jects.

4. The Project Authorization is further amended by adding the
following special covenant:

~.---->

;.;:>-'
/ The Government of Morocco shall agree to cooperate with USAID in

carrying out a program of periodic evaluation of the degree to which
this project has attaiped its planned objectives. The pilot and
demonstration activities will be evaluated with a view toward assess
ing their impact and the prospects for future replication of the

. technologies tested

5. Section 612(b) Determination

I hereby determine in accordance with Section 612(b) of the Foreign
Assistance Act of 1961, as amended: (1) the expenditure of United
States Dollars for the procurement of goods and services in Morocco,
as authorized above, is required to fulfill the purposes of this
project; (2) the purpose of this Project cannot be met effectively
through the expenditure of United States-owned local currencies for
such procurement; and (3) the administrative official approving local
cost vouchers may use this determination as the basis for this
certification as required by Section 612(b) of the Act.

6. Cost proposal

Pursuant to A.I.D.Delegation of Authority No. 38 and consistent with
Section 2.3 of Handbook 11, Chapter 1, I hereby authorize an excep
tion to the contracting policy expressed in Handbook 11, Chapter 1,
section 2.3, to permit the inclusion of a price element in proposals
for host country contracts for executing the long-term assistance
financed under the Project.

Except as hereby amended, the authorization cited above remains in
full force and effect. ..

..~. ntoinette Ford
Assistant Administrator
Bureau for Near East

. ':--

AUG 1 ;) 198J
Date
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Annex 9

Project Agreement Amendment (Draft)

First Amendment Dated to the Project Grant Agreement dated

Apri 1 22, 1980

(~The Agreement~)

Between..

The Kingdom of Morocco, acting through the Ministry of Energy and Mines (Grantee ll
)

And

The United States of America, acting through the Agency for International

Development (~A.I.D.~)·

WHEREAS, A.I.D. is agreeable to providing an additional increment of funding for

the Pro~ect and

WHEREAS, the parties confirm their mutual commitment to the project descrTaed

in Section 2.1 which has been initiated in Phase I and is to pe expanded in

Phase II and

WHEREAS, the Grantee confirms its intention to develop and strengthen the insti-

tutional and staff capacity of the Center for Renewable Energy Development as

rapidly and effectively as possible; and

WHEREAS, A.I.O. financing in the amount of $6,700,000 is planned over the life

of the project, subject to funds being made available by the Congress, and the

mutual agreement of the Parties to proceed,

NOW THEREFORE, the Parti es hereto agree as follows:

I. Article 2 is amended by adding Section 2.3 as follows:

Section 2.3 - Incremental Nature of the Project

a. AlDIs contribution to the Project will be provided in increments, the

initial one being made available in accordance with Section 3.1 of this Agree

ment. Subsequent increments will be subject to availability of funds to AID

for this purpose, and to the mutual agreement· of the Parties, at the time of
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each subsequent increment, to proceed.

9 - 2

b. Within the overall Project Assistance Completion date stated in this Agree

ment, AID, based upon consultation with the Grantee, may specify in Project

Implementation Letters appropriate time periods for the utilization of funds

granted by AID under an individual increment of assistance.

2. Section 3.1 - the Grant is amended to read as follows:

To assist the Grantee to meet the costs of carrying out the Project, AID,

pursuant to the Foreign Assistance Act of 1961, as amended, agrees to grant

the Grantee under the Terms of this Agreement not to exceed Two million one

hundred thousand United States dollars ($2,100,00) ("Grant"). The Grant may

be used to finance foreign exchange costs as defined in Section 6.1 and local

currency' cost.s, as defined in Section 6.2, of goods and s.ervices required for

the Project.

3. Section 3.3 - Project Assistance Completion Date is amended by deleting

"September 30, 1980" and substi tuti ng "September 30, 1986" in 1i eu thereof.

4. Article 4 - Conditions Precedent to Disbursement - is amended by adding

Sections 4.2, 4.3 and 4.4 as follows:

Section 4.2 The Center for Renewable Energy Development (COER)

a.

1.

2.

3.

4.

Prior to the first disbursement of funds, or the issuance of
documentation pursuant to which funds may be disbursed under the
Project Agreement to finance commodities or technical a~~i~t~n~p.

for the COER, the GOvernment of Morocco shall provide to AID
evidence, in form and substance acceptable to AID, that:

Establishment of the COER has been officially approv~d by both
the Conseil du Gouvernment and the Conseil des Ministres; and

Any and all land required for the COER has been acquired by the
Government of Morocco and will be made available for the Project;
and

A staffing plan, acceptable to AID, which indicates a time-phased
sequence for recruitment and training, has been prepared; and

Funds required to staff, operate and maintain the COER have been
budgeted and will be made available by the Government of Morocco
on a timely basis.
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b. ~rior to any disbursement of funds, or the issuance of documenta
tion pursuant to which fundS may be disbursed under the Project
Agreement to finance commodi·ties or technical assistance for the
COER on or after July I, 1982, the Government of Morocco shall
provide to AID evidence, in form and substance acceptable to AID,
that the COER has been officially established and/or ratified by
act of Parliament and constitutes a legally recognized de jure
entity under the laws of the Kingdom of Morocco.

Se~tion 4.3 Pilot Projects

a. Pilot Projects for Small Hydroelectric Power Generation

Prior to any disbursement of funds or to the issuance of any documents pursuant
to which funds may be disbursed under the Project Agreement to finance pilot
projects for sma11 hydroelectric power generation, the Government of Morocco
shall provide to AID in form and substance satisfactory to AID:

1. A plan of action that:

(a)

(b)

Designates the organizations responsible for the construc
tion of the pilot generating 'plants, related canal~, dis
tribution systems, access roads and other civil works~ and
describes clearly thp.ir responsibilities within this project;
and

Designates the organizations responsible for maintenance of
pilot facilities; describes how it is to be done, and de
scribes clearly their responsibilities within this project;
and

(c) Identtfies the beneficiaries of the pilot projects and
establishes the governing criteria for the rate structure
which will encourage maximum productive use of available
electricity.

2. Evidence that the funds necessary to finance the dirham costs
required for the construction, operation and maintenance of the
pilot projects as set forth in the plan of action have been

bUdgeted by the Government and/or the local authorities' and will be
available for project implementation on a timely basis.

3. Evidence that the land required for the pilot projects and related
facilities (canals, access roads, distribution systems, etc.) is
available for the projects.

b. Pilot Projects for Solar Wind, Biomass and Other Forms of Renewable Energy

Prior to any disbursement of funds or to the issuance of any documents pursuant
to which funds may be di sbursed under the Project Agreement to fi nance pilot
projects for solar. wind, biomass or other forms of renewable energy, the
Government of Morocco shall provide to AID in form and substance satisfactory
to AID:

..,.
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1. A plan of action that:

a. Designates the organizations ~esponsible for the construction of
the pilot facilities and describes clearly their responsibilities
within this project; and

b. Designates the organizations responsible for the maintenance of
the pilot facilities describes how it is to be done. and describes
clearly their responsibilities within this project; and

c. Identifies the beneficiaries of the pilot projects. the work which
they will undertake and the costs which they will incur in con
nection ~ith the pilot projects; and

d. Describes clearly the responsibilities of whatever governmental
or private entities will participate actively in the implementa
tion of the pilot projects.

2. Evidence that the funds necessary to finance the dirham costs required
. for the construction. operation and maintenance of the pilot projects
as set forth in the plan of action have been budgeted and will be
.~vailable on a timely basis.

3: Evidence that land and related facilities required for the pilot
projects is available.

Section 4.4 Pilot Project Fund and Small Project Fund

Prior to any disbursement of funds or to the issuance of any documents pursuant
to which funds may be disbursed under the Project Agreement to finance activi
ties under the Pilot Project Fund or the Small Project Fund the Government of
Morocco shal except as the parties may otherwise agree in writing. furnish to
AID. in addition to the applicable items set forth in Section 4.3 evidence in
farm and acceptable to AID, of the selection criteria to be employed for the
prOjects, the administrative arrangements and procedures by which project
selection will be made. and the accounting arrangements which will be used for
financing the projects.

Selection criteria will be based on economic, financial and technical feasibility
and social and environmental impact.

5. Sections 4.2 • Notification - is renumbered Section 4.5

6. Section 4.3 • Terminal Date for Conditions Precedent - is renumbered

Section 4.6~nd amended as follows

If the conditions specified in Sections 4.1 th~Qugh 4.5 have not been met

within 90 days from the date of this Amendment. or such later date as A.I.D.

may agree to in writing, A.I.D., at its option, may terminate this Agreement
p

by written notice to the Grantee.
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•
7. Article 6: Foreign Exchange Costs is amended by changing its title. from

"Foreign Costs" to "Procurement Source" to r-eade as fo 11 ows :

ARTICLE 6: Procurement Source . \

Foreign
- to

" Section 6. 1: Exchange Costs ::s-...
.'

Disbursement pursuant to Section 7.1 will be used exclusively to

finance the costs of goods and services required for the Project

having their source and origin in the United States and Selected Free

.~orld Countries (Codes 000 and 941 of the A.I.D. Geographic Code

Book as in effect at the time orders are placed or contracts entered

into for such goOCis and services ("'Foreign Exchange Costs")). except

as A.I.D. may otherwise agree in WTiting. and except as provided in

the Project Grant Standard. Provisions Annex. Section C.l (b) with

respect to marine insurance. Ocean Transportation costs will be

financed uDder the Grant only on vessels under flag registry of the

United States or Morocco, except as A.I.D. may otherwise agree in

writing. If A.I.D. determines either that there are no vessels tmder

flag registry of Morocco generally available for ocean transportation

or that Morocco has no access to U.S. flag service, A.I.D. in a Project

~plementationLetter may agree to finance under the Grant ocean

transportation costs on vessels flag registry of any country included

in A.I.D. Geographic Code Book 941.

Section 6.2: Local Currency COSts·

Disburse~nt pursuant to Section 7.2 will be used exclusively to

- finance the cost of goods and services required for the Project

having their source and, except as A.I.D. may otherwise agree in
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1,0,

\l7r·iting, their origin in Mo.rocco ("tocal Currency Costs").

s. Article 7: Disbursement is amended by renumbering Section

7.2 - Other Forms of Disbursement as Section 7.3 and inserting a

new Section 7.2 - as follows:

Section 7.2 - Disbursement of Local Currency Costs

a. After satisfaction of conditions precedent, the Grantee may

obtain disbursements of funds under the Grant for tocal Currency

Costs required for the Project in accordanc~with the terms gf this

Agreement, by submitting to AID, with necessary supporting documen-

t~tion as prescribed in Project Implementation tetters, request to

finance such costs.

b. The local currency needed for such disbursement may be ob-

tained by AID from local currency already owned by the United States

Government. !he United States dollar equivalent~ of the local cur-

rency made available hereunder \l7ill be the amount of United States

dollars required'by.I.D. to obtain the local currency.

9. Article 7 is further amended by adding Section 7.4 - Rate

of Exchange which reads as follow:

Except as may be specifically provided under Section 7.2, if

fUnds provided under the Grant are introduced into Morocco by A.I.D.

or any public or private agency for purposed of carrying out ob-

oz.

• I._.
-t ~

Ilgations of A.I.D. hereunder, the ~4ntee \07111 make such arrangements_

as may be necessary so that such funds may be converted intO cur-
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rency of Morocco at the highest rate of exchange which, at the
':
• time the conversion is made. is' not unlawful in Morocco.

10. Section 5.1 - Project Evaluation - is amended as follows:

The Government of Morocco shall, in addition, covenant to

cooperate with U.S.A.I.D. in carrying out a program of periodic

evaluation of the degree to which this project has attained its

planned objectives. The pilot and demonstration activities will

-'.-

be evaluated with a view to assessing' their ~pact and the prospects

for future replication of the technologies tested.
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INITIAL ENVIRONMENTAL EXAMINATION

Projected Location:

Project Title:

Funding:

Life of Project:

lEE Prepared by:

Date:

Morocco

Renewable Energy Development II

FY. 80 through FY 84. Life of Project
Funding by USAID is US$6.700,OOO

Four Years

J. A. Sleeper, Environmental Officer,
USAID/Rabat

April 20, 1981

Environmental Action Recommended: The proposed project will not have an
adverse effect upon the environment. Therefore, 4 Negative Determination
is recommended, with the proviso that certain considerations be incorporated
into final project design and implementation (see para C5). As described
in this annex and throughout the narrative of this PP, the proposed project
is essentially a research project under which pilot demonstrations of
small scale hydro power. wind and solar power and biomass conversion
will be set up.

Concurrence:



A. ~Description of Project

Annex 10 10-2

Under the proposed project. a Center for Rene~ab1e Energy Development _
will be constructed and run in Marrakech by the Ministry of Energy
and Mines. AID will provide technical assistance, participant training
and commodities to assist the Center in developing a pilot research
and demonstration program for commercially viable uses of renewable
energy. Pilot projects_~ill be undertaken in small scale hydro po~er

systems (3 pilot sites); ~ind po~ered pumping of potable and irrigation
water (2 sites). biomass conversion; solar po~ered pumping of potable
irrigation ~ater; and other applications of solar energy.

B. Center for Rene~able Energy Development

Under the proposed project, the actual facility to house the Center for
Renewable Energy Development ~ll be constructed, as ~ell as support
buildings, site support areas (eg. solar arrays) and personnel housing.
The Center and support housing will be located on 4.68 hectares of
relatively level land with available water, electric power, transportation
and municipal se~er service~Property ownership of the site is currently
being transferred from the Ministry of Islamic Affairs to the Ministry of
Energy and Mines.

Minimum negative environmental impact by the proposed Center is foreseen.
There will be no direct economic or residential dislocation or disruption
due to construction or subsequent operations.

No significant effects are anticipated for the small business and local
people now found immediately adjacent to the site. It is expected that
some residents ~ill derive direct and long term economic benefits from
the Center through employment during construction and operation. The Center
will generate new employment opportunities for service personnel.

No high noise level experimental equipment ~ll be used in the laboratories.
The total number of Center employees will be modest (50-100 maximum at some
future date) and will not create any local traffic problems. The architec
tural style of the Center's villas is in keeping with Moroccan tradition,
and is expected to blend in with the nearby campus of the School ~f Mines
and other adjacent buildings. The building to house the Cen.ter will be a
model of energy-efficient design.

C. Small Scale Pilot Hydro Po~er Generation Systems

1. -Introduction. Field visits were made to ten prospective sites (vill~es)

in rural Morocco where the installation of small scale hydro systems is .
feasible. Sites were ranked according to the following criteria: hydrology;
locations for intake structures, penstocks, storage reservoirs (if any),
powerhouses, and other civil works; available head; water availability,
adequacy and reliability; engineering and cost considerations; geographic
distribution (to meet pilot de~onstration objectives); socioeconomic

t
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conditions; and the potential for significant environmental impact.
The three villages ranked the highest and consequently chosen
for ~ilot systems were: 1) Msemrir (200 households), located
in Ouarzazate Province on the southern slope of the central
Hig~Atlas along the Assin-Imedrhas River; 2) Tabant-Ait-Imi
(182 households), located in Azilal Province on the northern
slope of the central High Atlas along the Bou-Wgammez River;
and 3)Arhbalo~n-Kerdouss (178 households) located in Errachidia
Province on the southern slope of the central High Atlas.

The economies of all three villages are based to varying degrees
upon a mixture of semi-pastoralist herding of sheep and goats
and rainfed cereal cultivation, supplemented by intensive
irrigated vegetable production with some doubled-cropped grains
and forages. There is no indication that an inequitable financial
burden will be placed upon users of the proposed pilot systems
in any of the three villages. Local economies have been judged
sufficient to both absorb the costs of electrification and
support modest investments in electrical applications which
should contribute to broadening the local economic base. In
all three villages, social attitudes towards the proposed pilot
systems are quite favorable. The present system of irrigation
management, by mayor's office (caidat) functions well in all
three Villages and is a good indication of local abilities to
organize and manage effectively. Operation, maintenance and
technical expertise will be provided by the ONE (National
Office ~£ Elect~ification).

The site at Msemrir will improve and upgrade an existing diversion
structure currently used for irrigation from the Assin-Imedrhas
River to a produce approximately ~2SKW of power. At the Tabant-Ait
Imi and Arhbalou sites, spring sources adjacent to the villages
already used for irrigation will be developed to provide 100 and
120-250 KW respectiyely. <

The proposed sites will not require relocation of any housing or
other existing structures and is not expected to have any negative
impact on downstream users below the systems. Erosion control
measures during construction will be used in all areas of ground
disturbance and should minimize the degree of soil loss. These
measures may include scheduling construction during the dry
seasons, seeding or revegetation mulching, avoidance of excessive
slopes and terracing. To date, there is no evidence of critical
habitat. rare or endangered species occuring within the vicinity
of the Msemrir site. Visual contrast of the proposed development
wit~the surroundirtg environment can be mitigated through use of
construction design and materials most compatible with the are.

..
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2. Msemrir. The major environmental impacts at Msemrir will occur as a
consequence of construction of a small ~eservoir and powerhouse, and
improvement of an existing access road and diversion channel from the
Assin-Imedrhas River. Proposed civil works are comprised of existing
ston; masonry diversion structure; an intake; a power channel; structureS"
for irrigation water on the power channel; a storage reservoir; a steel _ t
penstock; and powerhouse. •

Access to the site for construction purposes will probably be via an
existing jeep trail on the opposite bank. This trail can be widened
and upgraded with a minimum of disturbance and without taking any
irrigated or other agricultural land. There should be no serious
problems in crossing the river which appears to have a solid bed of
small rock. No necessity is foreseen for any bridge construction or
filling in of the river bed to make a temporary crossing.

Improvement of the power ~hanne1 and construction of reservoir and power
house is expected to take a small amount of irrigated land., However,
careful planning should keep land taking to a minimum.

Construction activities adjacent to the river required for the canal and
diversion structure may periodically introduce some sediment to the stream.
This disturbance can be kept to a minimum through use of soil stabilization
practices (avoidance of excessive slopes, seeding. mulching, dry season
construction) along the power canal.

It is not anticipated that improvement of the diversion structure will
significantly affect the stream ha'bitat of any fish. Some vegetation will
be cleared for both construction and improved access. Coupled with grading
activity. the potential for soil erosion is increased. Again. these impacts
can be minimized through soil stabilization efforts.

3. Tabant-Ait Imi. .' The proposed water source for power generation is a
spring which discharges into a small tributary above the village of Ait Imi.
Design of the system consists of : areiIforced concrete and stone masonry
intake structure near the mouth of the spring ; a power channel consisting of
an underground concrete pipeline ; structures along the power channel to
meet existing irrigation water demand ; a storage reservoir, a penstock. a
powerhouse and tailrace.

Access to the spring source will require the construction of approximately
1 Km of new road. Through development of a sensitive road alignment and
design, impacts to adjacent land use (agriculture. grazing, sparsely-settled
housing) and indigenous vegetation cover will be minimal with the exception
of the actual land taking required for the road. Some noise and dust may
also result during construction of the road and in transporting materials.
Construction of the canal, reservoir and powerhouse will also require a

/



Annex .LV

minimal amount of land taking. Impacts to existing land use will again
be kept to a minimum through sensitive ~et~ing and construction practices.

.LO-'5'

Provision for release of irrigation waters in the design of the power
canal will mitigate any conflict with existing irrigation practices.
During construction of the intake structure, some sediment may be introdu~ed

to tbe spring flow. This will be a short term effect which should have '"
minimal impact on downstream users. =',
4. Arhbalou-N-Kerdouss. The spring to be developed is located about 75 m
from the e~ting dirt road at Arhbalou village. Under the project the follo
wing civil works will be constructed : reinforced concrete intake structure
near the mouth of the spring ; an open channel with stone masonry along
approximately one third of its length ; a storage tank ; a steel penstock ;
a powerhouse ; and a tailrace channel.

Access to the spring for construction purposes will require a temporary road
way, which should be aligned to take no or very little irrigated land.
The suggested route for the road begins before approaching the village and
arches tOr.lard the spring, thus avoiding irrigated land. Some noise and
dust may also result during construction of the road and in transporting
materials.

The planned intake structure will not have any large scale impact on ve~eta

tion except for some shrubs now scattered around the mouth of the spring.
These shrubs should be easily re-established.
Widening the present canal from the intake will take a small amount of
irrigated land, put careful planning should avoid unnecessary destruction
of valuable land. Construction of the rest of the canal structures, storage
tank. powerhouse and tailrace will also require a minimal amount of land
taking. However. this land is not used for agricultural or residential
purposes.

5. SummarY of Impacts of Small Scale Hvdro.

V ill age

Imoact Areas Msemrir Tabant Arhbalou

Land Cleaning N L L (NOTE: See footnote
Altered use of wa~er L L L page 10-9 for
Sediment L L L explanation of
Aquatic life M L L abbreviations)

6. Recommendations for Project Design and Imnlementation. When weighed
aga~st the benefits of project development. the reasonably foreseeable
environmental effects of the three pilot small-s~ale hydro-power systems-:are
minimal. However, it is recommended tha~ the folloving courses of action
be taken during project design and implementation :

a) Prior to final design and start of any construction. actual
current meter measurements of spring discharges/stream flow
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should be made monthly at each 0; the 3 sites.

b) Prior to final design and start' of any construction, measurements
must be also made df the quantity of water used in ir~igation in
order to make accurate estimates of power generation month-by
month, and to ensure that water requirements for power generation
do not conflict with those for irrigation.

i
c) During implementation, the potential for conflict over priorities;

for water use in irrigation vs. power must be carefully monitor~.

NOTE : Section C above, is based upon analyses found in the following docucents

A. HA.'1MOUDI - Micro Paver Plants : Report on Arhbalou-N-Kerdouss and Msemrir.
C. T. ~~IN. Inc •• - Small Pilot Hydro Power Generation System. Renewable

Energy Development Project, Morocco. 1980.
D.• ZOE!.L.'lER - "Environmental Assessment of Small Scale Hydropower".

Small Hydroelectric Powerplants, National Rural Electric
Cooperative Association, 1980.
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. D. Solar and Wind Pumps

Under the proposed project, new solar and wind powered technologies for
use in irrigation or potable water pumping will be demonstrated in a
pilpt program. Three sites with different pumping technologies have been"
recommended " . ~-,..
Site Application TechnolosY system:!

Oujda

Sidi Bounouar
(Essaouira)

Marrakech
(Renewable Energy
Center)

Water pumping for human and
animal water supply

Irrigation and potable water
supply

Water supply

40 Kw wind electric
pump

40 Kw wind electric
pump

5 Kw photovoltaic
electric pump

These pilot demonstrations will provide hands-on performance data for
solar and wind powered technologies in Morocco. Because of the very small
size of this pilot program, little significant effect upon the environment
is foreseen.

The solar powered refrigerators for health centers will emit no fumes,
vapors or noises. They will not be dangerous or environmentally damaging.
The PV power system will be totally enclosed, away from human contact and
has no environmentally damaging emissions. Electric shocks can be received
if the PV panels are improperly handled, however they will be shielded such
that contact with current carrying components cannot be accidentally made.
The PV modules contain extremely.small amounts of hazardous materials,
however there is no chance that these can be released to the environment
or that living organisms can be affected by them.

The batteries for electricity storage contain sulphuric acid, however they
are in every way similar to automobile batteries except that they are much
more strongly constructed. Because those coming in contact with the batteries
can be instructed as to the possible dangers and becaUse the population is
already famil~ar With batteries, the potential for environmental damage is
extremely small.

E. Biomass Conversion

Several pilot research activities involving biomass conversion (~proved

charcoal production, more efficient stoves, biogas digestors and other
pilot activities to be defined) are planned under the project. Because of
the pilot nature of these research activities, none can be expected to have
detrimental effect upon the environment with the follOWing possible exc~tions.



The GOM is very interested in developing. new technologies for village
level charcoal conversion. Present techniques of charcoal production are
primitive and result in wasted wood fiber (wood is burned in mud retorts).
The new technology to be developed under the proposed project will preserve
the~all-scale characteristics, but greatly reduce these.losses. Should
thiA technology become widely adopted, the net result would be greater •
charcoal production from the same amount of wood, thereby easing pressuri~
on forest resources. - ;;

It must be recognized that the opposite effect -- increased cutting for
charcoal. production - could conceivably occur with widespread adoption
of the new technology. This danger is great because both the demand for
household energy and imported natural gas prices are continually rising.
Charcoal and butane/propane are the two major sources of household energy
in the country and are relatively substitutable. Unit prices for retail
charcoal have increased by almost 90 per cent (twice as rapidly as the cost
of living) from 1971 to 1979, but retail prices of natural gas have more
than doubled over the same period, in part because a larger percentage of
total gas consumption is imported (72 per cent in 1978). Thus, the improved
charcoal conversion technology could accelerate wood cutting by lowering
the price of charcoal relative to gas and by removing the currently
existing convertion constraint.

However, USAID judges that the new technology is not likely to contribute
~ to deforestation for the following reasons. USAID is currently developing

a $US 6 million project with the GOM Forest Service to streamline their
reforestation effort. Furthermore, the record of the Forest Service for
protecting reforested areas has generally been very good. Finally, the
discovery of .new deposits of natural gas in commercial quantities in
Essaouira Province promises to enable ~Arocco to become less dependent on
expensive ~mported gas.

IMPACT IDENTIFICATION AND EVALUATION FO~~

Impact Identification
Impact Areas and Sub-Areas~ & Evaluation~

A. Land Use

l. Changing the character of the land through:
a. Increasing the population N
b. Extracting natural resources N
c. Land clearing L
d. Changing soil character N

2. Altering natural defenses N
3, Foreclosing tmportant use L
4. Jeopardizing man or his works N
5. Other factors None



.-
•

,.
Impact Areas and Sub-Areas (Cont.)

B. ~ Water Quality

• 1. Physical state of water
- 2. Chemical and biological states

3. Ecological balance
4. Other factors

,. See explanatory notes for this fol:'1:ll

Annex 10 10-9

Impact Identification
and EvaluatiOn KK

L
N
L

None

Use the following symbols: N - No environmental impact
L - LIt~le environmental impact
M - Moderate environmental impact
H - High environmental impact
U - Unknown environmental impac~
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C. A-rnOSPHERE

1. Aii additives
2. Air" pollution

- 3. No!se pollution"
4. Otner factors

D. NATURAL RESOURCES

1. Diversion. altered usc of water (irrigation)
2. Irreversible. inefficient commitments
3. Other factors

E. CULTURAL

1. Al tering phys i cal symbo Is
2. Dilution of cultural traditions
3. Other factors

F. SOCIO-ECONOMI:

1. Changes in economic employment patterns
2. Changes in population
3. Chan~es in cultur~l patterns
4. Other factors

G. HEAlTH

1. C'nan~in2 a natural environment
2. Eliminating an ecosystem element
3. Other factors - Small quantities of Fertilizers

and plant rrotection materials

H. GENERAL

1. International impacts
2. Controversial impacts
~. Larier program i~pacts

4. Other factors

I. OiHER POSSIBLE n1PACTS (not listed above)

N
N
N

None

L
N

None

N
N

None

N
N
N

None

N
N

N

N
N
N

None

None
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UNITED STATES GOVERNMENT

memorandum
May 29,1981

NE/PD/PDS, Stephen F. Lintner, .. (Fi
Bureau Environmental Coordinato~

MOROCCO - Renewable Energy Development II - Project Paper
(608-0159) -Environmental Clearance

NE/TECH/HRST, George Self,
Project Chairperson

I hav~ reviewed the proposed project and concur with the
recommendation of the Mission that it be given a "Negative
Determination" in compliance with the requirements of
22 CFR 216, "A.LD. Environmental Procedures".

cc: GC/NE, B. Janigan
AID/Rabat, J. Sleeper, Mission Environmental Officer
AID/Tunis, S. Carlson, Regional Legal Adviser

OI"'TIONAL. FORM NO. 10
(REV. 1-&0)
GSA FPMR (41 CFR) 101-11.'
SOl 0-11 4
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Annex 12, Revised

- .-
Statutory Checklist

5e(1) - COUNTRY CHECKLIST

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY

1. FAA Sec. 116. Can it be demonstrated that
contemplated assistance will directly benefit
the needy? If not, has the Department of
State detennined that this government has
engaged in a consistent pattern of gross
violations of internationally recognized
hlJll4n rights?

2. FAA Sec. 481. Has it been determined that
the government of recipient country has failed
to take adequate steps to prevent narcotics
drugs and other controlled substances (as
defined by the Comprehensive Drug Abuse
Prevention and Control Act of 1970) produced
or processed, in whole or in part, in such
country, or transported through such country,
from being sold illegally within the juris
diction of such country to U.S. Government
personnel or their dependents, or from
entering the United 'States unlawfully?

3. FAA Sec. 620(b). If assistance is to
a government, has the Secretary of State
determined that it is not controlled by the
international Communist movement?

4. FAA Sec. 620(c). If assistance is to
government, is the government liable as
debtor or unconditional guarantor on any
debt to a U.S. citizen for ~oods or services
furnished or ordered where (a) such citizen
has exhausted available legal remedies and
(b} debt is not denied or contested ~v such
government?

5. FAA Sec. 620 e 1. If assistance is to
a goverrnen, as ,ncluding goverrment
agencies or subdivisions) taken any action
which has the effect of nationaliZing,
expropriating, or otherwise seizing owner
ship or control of property of U.S. citizens
or'entities beneficially owned by. them. with
out taking steps to discharge its obligations
toward such citizens or entities?

12 - 1

N/A

N/A

N/A

~l/A

N/A



A.

6. FAA Sec. 62o(al~ 620(r)j FY 79 Aoo. Act,
Sec. 108, 114 and I:) 6. Is recipient country
a Communlst country? Will assistance be pro.
vided to the Socialist Republic of Vietnam,
cambodia, Laos, Cuba, Uganda, Mozambique, or
Angola?

7. FAA Sec. 6Z0(~. Is recipient country
in any way involv in (a) subversion of, or
military aggression against, the United States
or any country receiving U.S. assistance, or
(b) the planning of such subversion or.
aggression?

8•. FAA Sec. 620 (j~. Has the country permitted,
or failed to take a equate measures to prevent,
the damage or destruction, by mob action, of
U.S_property?

9. FAA Sec. 620(1). If the country has failed
to institute tne 1nvestment,9uaranty ~ro9ram
for the specific risks of expropriation, incon
vertibility or confiscation, has the AID
Administrator within the past year con$idered
denying assistance to such government for this
reason?

10. FAA Sec. 620(o}; Fishermen's Protective
Act Of 1961, as amended, Sec. 5. If country
has seized, or imposed any penalty or sanction
aqainst, any U.S. fishing activities in
international waters: .

. I. has any deduction required by the
Fishermen's Protective Act been made?

b. has complete denial of assistance
been considered by AID Administrator?

11. FAA Sec. 620; FY 79 App. Act, Sec. 603.
(a) Is the government of the recipient country
in defaul t for' more than 6 months on interest
or principal of any AID loanto the country?
(b) Is ~ountry in default exceeding one year
on interest or principal on U.S. loan unaer
program for which App. Act appropriates
funds? C

12. FAA Sec, 620{s). If contemplated
~ssistance is development loan or from
Economic Support Fund. has the Administrator
talcen into account the percentage of the
country's budget which is for military
expenditures, the &mOunt of foreign exchange
spent on military equipment and the

12-2

N/A

N/A

N/A

N/A

N/A

N/A

N/A



A.12.

amount spent for the purchase of sophisticated
weapons systems? (An affinnative answer may
refer to the record of the annual "Taking Into
Consideration" memo: "Yes, as reported in
annual report on implementation of Sec. 620(s).~
This report is prepared at time of approval by
the Administrator of the Operational Year Budget
and can be the basis for an affirmative answer
during the fiscal year unless significant changes

'. in circumstances occur.)

13. FAA Sec. 620(t). Has the country severed
diplomatic 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?

14. FAA See. 620(u!. What is the .ayment status
of the country's U.N. obligations? If the country
is in arrears, were such arrearages taken into
account by the AID Administrator in determining
the current AID Operational Year Budget?

15. FAA Sec. 620A FY 79 ApE. Act. Sec.' 607. Has
the country granted sanctuary from prosecution to
any individual or group which his committed an
act of international terrorism?

16. FAA Sec. 666. Coes the country object, on
basis of race, religion, national origin or
sex, to. the presence of any officer or employee
of the U.S. there to carry out economic
development program under FAA?

17. FAA Sec. 669. 670. Has the country, after
August 3. 1977, delivered or received nuclear

enrichment or reprocessinq equipment. materials.
or technology, without specified arrangements or
safeguards? Has it detonated a nuclear device
after August 3, 1977, although not a ~nuclear
weapon State" under the nonproliferation treaty?

B. FUNDING CRITERIA FOR COUNTRY ELIGIBILITY

1. Development Assistance Country Criteria

a. FAA Sec. 102(b~(4). Have criteria been
established and takennto"account to assess
commitment progress of country in effectively
involVing the poor in development, on such
indexes as: (1) increase in agricultural
productivitY through S1llll11-farm labor intensive
agriculture, (2) reduced infant mortality,
(3) control of population ~rowth, (4) equality
of income distribution, (5) reduction of
unemployment, a~d(6) increased literacy?
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N/A

N/A

N/A

N/A

N/A

YES



B.1.

b. r:AA S!!c. 104 d) n. If appropriate, is
this deve opment lnc u ing Sahel) activity designed
to build motivation for smaller families through
modification of economic and social conditions
supportive of the desire for large families in
programs such as education in and out of school.
nutrition. disease control, maternal and child
health services, agricultural production, rural
d~velopment, and assistance to urnan poor?

2. Economic Support Fund Country Criteria

a. FAA Sec. 502B. Has the country engaged
in a consistent pattern of gross violations Of
internationally recognfzed human rights?

b. FAA See. 533(0). 'Wi" assistance under
the Southern Afr1ca program be provided to
Mozambique. Angola, Tanzania, or Zambia? If so.
has President determined (and reported to the
Congress) that such assistance will further U.S.
foreign policy fnterests?

c. FAA See. 609. If commodities are to be
granted so that sal!! proceeds will acc~e to the
recipient country, have Special Account (counter
part) arrangements be.n made?

d. FY 79 Ap~ Act.S~. "13. Wnl assistance
be provided fore purpos.e of aidfng directly the
efforts of the government of such country to
repress the legitimate rights of the population
of such country contrary to the Universal
Oeclaratfon of Human Rjghts?

e.FAA Sec. 6208. Wi" security supporting
assistance be furniShed to Ar'9ent1na after
SePtember 30. 19787

12-4

N/A

This section
not applicable

,
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5C(2) - PROJECT CHECKLIST

Listed below are statutory criteria applicable generally to projects with FAA funds and project
criteria applicable to individual fund sources: Development Assistance (with a subcategory for
crit4ria applicable only to loans); and Economic Support Fund.

CROSS REFERENCES: IS COUNiRY CHECKLIST UP TO DATE?
HAS STANDARD ITEM CHECKLIST BEEN REVIEWED FOR THIS PRODUCT?

Legislation officially
establishing the Center for
Renewaole Energy Development
(CDZR) is a condition pre
cedent to disbursement of funds
in the Project Agreement.

..

A. GENERAL CRITERIA FOR PROJECT

1. FY 79 A D. Act Unnumbered' FAA Sec. 553 b);
Sec. . a Descrl be how Canmittees on
Appropr1ations of Senate and House have been or
will be notified concerning the project;
(b) is assistance within (Operational Year
Budget) country or international organization
allocati on reported to Congress (or not more
than $1 million over that figure)?

Z. FAA Sec. 611~a)~1). Prior to obligation
. in excess of $10 ,0 0, will there be (a) engi
neering, financ;al, 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?

3. FAA Sec. 611(a)(2). If further legislative
action is required within recipient country,
wnat is basis for reasonable expectation that
such action will be completed in time to permit
orderly accomplishment of purpose of the
assfstance?

4. FAA Sec. 611(b); FY 79 ADO. Act Sec. 101
If for water or water-related land resource
construction, has project met the standards
and criteria as per the Principres and Standards
for Planning Water and Related Land Resourees
dated October Z5. 1973?

5. 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 Il\llintain
and utilize the project?

6. FAA Sec. 209. Is project susceptible of
execution 4S ~art of regional or multilateral
project? If so why is project not so executed?
Infonnation and conel u:.\on whethf!r assistance
will encourage regional development programs•

YES

YES

N/A

N/A

NO

! ...



A.

7. FAA sec.601(a~. Infonnation and conclusionswhether project wi 1 encourage efforts of the
country to: (a) increase the flow of international
trade~ (b) foster private initiative and competition; (c) encourage development and use oTcooperatives, credit unions, and savings and loanassociations; (d) discourage.monopolistic practices;(e) improve technical efficiency of industry, agriculture and commerce; and (f) strengthen freelabor unions.

a. FAA Sec. 601 {bJ. Information and conclusionon how proJect wl11 encourage U.S. private tradeand \ovestrnentabroad and encourage private U.S.participation in foreign assistance programs(inclUding use 0; private trade channels and theservices of U.S. private enterprise).

9. FAA Sec. 612(b); Sec. 636(h), Desc~ibe $tepstaken to assure that, to the ~~ximum exte~t possible, the country is' contributing local currenciesto meet the cost of contractual and other services,and foreign currencies owned by the U.S. areutilized to meet the cost of contractual ar.dother services.

10. FAA Sec. 6l2(d). Coes the U.S. awn excessforeign currency or the country and, iT so, whatarrangements have been made for its release?

1i. FAA Sec. 601Ie). 'Will the project utilizeccmpetitl.e sele~t;on procedures for the awardingof contracts, excapt where applicable procurenentrules allow otherwiSe?

12. FY 79 Aco. Act Sec. 608. If assistance isfor the production of any commcdity for export,is the commodity likely to be in surplus on worldmarkets at the time the resulting productivecapacity becomes operative. and is such assistancelikely to cause substantia; injury to U.S.
producers of the same, similar, or competingcOTlllOdity?

B. FUNDING CRITERIA FOR PROJECi

1. Develooment Assistance Project Criteria

a. FAA Sec. 102 b • 111' 113' 281a.
Extent to lch actlvity W I ,a e ectivelyinvolve the poor in development, by extendingaccess to economy at local level. 1ncreasinglabOr-intensive production and the use ofappropriate technology. spreading investment
out from cities to small towns and rural area~.and insuring wide participation oT the poor inthe benefits of development on a sustained

12-6

Project has the potential to improve
technical efficiency of industry,
agriculture and commerce by increasinl
availability of energy resources.

U.S. firm will supply services under
. project.

Host country to make required in-kind
contribution.

Morocco is a near-excess country; no
local currency ~~penditures are to be
financed.

Yes

N/A

One purpose of project is to make
energy available to· rural areas with
an equitable distribution to include
rural poor.

. ."',.

•
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B. 1.a.

basis. using the appropriate U.S. institutions;
(b) help develop cooperatives. especially by teeh
nical assistance. to assist rural and urban poor to
help themselves to~rd better life. and otherwise
encourage democratic private and local governmental
institutions; (c) support the self-help efforts of
developing countries; (d) promote the participation of
~n in the national economies of developing countries
and the improvement of women's status; and (e) utilize
and encourage regional cooperation by developing
countries?

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

(1) (103) for agriculture, rural development
or nutrition; if so. extent to which activity is
specifically designed to increase ProductivitY and
income of rural poor; (103A) if for agricultural
research, is full account taken of needs of small
fanners;

(2) (104) for population planning under sec.
104(b) or health under sec. l04(c); if so. extent
to which activity emphasizes low-cost. integrated
delivery systems for health, nutrition and family
planning for the poores~ people. with particular
attention to the needs of mothers and. young .
children. using paramedical and auxiliary medical
personnel, clinics and health posts. commercial
distribution systems and other modes of community
~search.

(3) (105) for education, public admini
stration. or human resources development; if so.
extent to which activity stren9thens nonformal
education. makes formal education more relevant.
especially for rural families and urban poor, or
strengthens management capability of institutions
enabling the poor to participate in development;

(4) (105) for technical assistance, energy.
researCh, ~onstruction, and selected development
problems; if so. extent activity is:

(i) technical cooperation and develop
ment. especially with U.S. private and voluntary,
or regional and international development,
orgal1i zations;

(ii) to help alleviate energy problems;

(iii) research into. and evaluation of,
economic development processes and techniques;

(iv) reconstruction after natural or
l1IIlIllade di saster;

12-7

Project components will assist
GOM develop r~newable technologies
for irri~ation,'rural electrifi
cation for cottage industries, and
increased resource availability
and efficiency.

N/A

N/A

Proj ect specifically •
directed at·· it·ems
described in (i)
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B.l.b.(4}.

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

(vi) for programs of urban development,
especially small labor-intensive enterprises,
marketing systems, and financial or other insti
tutions to help urban poor participate in economic
and social development.

C. (107J Is appropriate effort placed on use
of appropriate technology?

d. FAA Sec. 110(a). 11'111 the recipient
country provide at least 251 of the costs of the
pn)gram, project. or activity with rtspect to
which the assistance is to be furnished (or has
the latter cost-sharing r!quirement been waived
for a "relatively least-developed" country)?

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

f. FAA Sec. 2S1(b). Describe extent to
which program recognizes the particular needs.
desires.• Ind capacities of the people of the
country; utilizes the country's intellectual
resources to encourage institutional development.
and supports civi,? education and training in
skil?s required for effective participation in
governmental and political processes essential
to self-government.

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

2. oevel0eoent Assistance Project Criteria
(Loans nly) .

a. FAA Sec. 122(b). Information and
conclusion on capacity of the country to repay
the loan, including reasonableness of
repayment prospects.

b. FAA Sec. 620{dt. If assistance is for
any productive enterpr se which will compete in
the U.S. with U.S. enterprise, is there In
agreement by the recipient country to prevent
export to the U.S. of lllOre than 201 of the
enterprise l s annual production during the 1ife
of the loan?

The Host Country will pr~vide at
least 25% of costs for entire
proj ect.

NO

Project seeks to improve energy
research and application abilities
of country people.

YES

N/A

N/A

•



B.

3. Project Criteria Solely for Economic
Support Fund

a. FAA See. 53' (a). Will this assistanee
support promote economic or political stability?
To the extent possible. does it ref1ect the
policy direct10ns of section 1027

. b. EAA Sec. 533. Will assistanee under
this chapter be used for military, or
paramilitary activities?

12-9

N/A
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STANOARD ITEM CHECKLIST

A. Prncurement

1. FAA Sec. 602. Are there arrangements to
permit U.S. small business to participate
equitably in the furnishing of goods and
services financed?

2. FAA Sec. 604(a). Will all commodity
procurement f,nanced"be from the U.S. except
as otherwise determined by the President or
under delegation from him?

3. FAA Sec. 604(d). If the cooperating
country discr,m,nates against U.S. marine
insurance com~anies. will agreement require
that marine insurance be placed in the
United States on commodities financed?

4. FAA Sec. 604(e). If offshore prncurement
of agr'cultural commodity or prnduct is to ,be
financed. is there provision against such pro
curement when the domestic price of such
commodity is less than parity?

5. FAA Sec.60S(a). Win U.S. Government
excess personal property be utilized wherever
practicable in lieu of the procurement of new
items?

6. FAA Sec. 603. (a) Compliance with require
ment ,n sect,on 901(b) of the Merchant Marine
Act of 1936. as amended. that at least 50 per
centum of the gross tonnage of commodities
(computed separately f~r dry bulk carriers,
dry cargo liners, and tankers) financed shall
be transported on privately owned U.S.-flag
commercial vessels to the extent that such
vessels are available at fair and reasonable
rates.

7. FAA Sec. 621. If technical assistanc~ is
financed. w,ll such assistance be furnished to
the fullest exten~ practicable as goods and
prnfessional and other services from private
enterprise on a contract basis? If the

12-10

YES

YES

YES

Not Financed

NO

N/A

YES



A.7.

facilities of other F~deral agencies will be
utilized, are they paritcular1y suitable, not
competitive with private enterprise, and made
available without undue interference with
domestic programs?

8. International Ai~ Transport. Fair
". Competitive Practices Act. 1974. If air

transportatl0n of persons or property is
financ~d on grant basis, wil, provision be
made that U.S.-flag carriers will be utilized
to the extent such service is available?

9.' FY 79 Ape. Act ·Sec. 105. Does the contract
for procurement contaln a provision authoriZing
the termination of such-contract for the
convenience of the United States?

8. Construction

1. FAA Sec. SOl (d. If a capital (e.g.,
constru~t10n 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?

Z.FAA Sec.· 611 (c) . If contracts for
constructlon are to be ~inanced, wil' they be
let on a competitive basis t~ maximum extent
practicable?

3. FAA ·Sec. 6200<). tf for· construction of
producti VI enterpri se, wil 1 aggregate va1ue
of assistance to be furnished by the United
States not exceed $100 million?

c. Other Restrictions

1. FAA Sec. 122 (e) '. If development loan, is
interest rate at least Z~ per annum during
grace period and at least 3% per annum
thereafter?

Z. FAA Sec. 301(d). If fund is established
solely by u.s. contributions and administered
by an international organization, does
Coftptrol'er General have audit rights?

3. FAA Sec. 620!h). 00 arrangements preclude
promotlng or asslsting the foriegn aid projects
or activities of Communist-bloc countries,
contrary to the best interests of the
United States?

4. FAA Sec. 636(i). Is financing not permitted.
to beusid, wlthout waiver, for purchase, long
term lease, or exchange of motor venic',
manufactured outside the United States, or
guaranty of such transaction?

12-11

YES

YES

YE~, The construction design
financ'ed.

Not financed.

N/A

N/A

N/A

YES

YES

..,
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5. Will arrangements preelude use of financing:

!. FAA Sec. 104(f). To pay for perfonmancc of
abortions or to motivate or coerce perSons to.
practice abortions. to pay for performance of
involuntary ste~;lization. or to coerce or
provide financial incentive to any person to
undergo stern ization?

'. b. FAA Sec. 620(9). To cOlft1)ensate owneJ"$
for expropr1ated nat10na1ized property?

c,. FAA Sec. 660. To finance pol ice training
Or other law enforcement assistance. except for
narcotics programs? .

d. FAA Sec. 662. For CIA acti~ities?

e. FY 79 ADR' Act Sec. 104. To pay pensions.
etc •• for m,11tary person~el?

f. ~Y 79 ADe. Act Sec. 106. To pay U.N.
asseSSIl\ents?

g. FY 79 ADD. Act Sec. 107. To carry out
provisions of FAA sect,ons Z09(d) and 251(h)?
(Transfer of FAA funds to multilateral
or9anization~ fQr lending.)

h. FY 79 Ape. Act See. 112. To finance the
export of nuclea.r equ1pment. fuel. or technology
or to train fore1g~ nattons in nuclear fields?

i. FY 79 ACR. Act See. 601. To be used for
publicity on propaganda purposes within United
States not authorized by the Congress?
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YES

YES

YES

YES

YES

YES

YES

YE~

YES
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ANNEX 13

Organization of the Center for Renewable Energy Development

13-J
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Senior Management

The Director General is responsible'both for the
overall direction and administration of the Center.
and also for representing the Center in its
relations with the Ministry of Mining and Energy.
other Ministries. the business community and other
Moreccan institutions. and foreign energy insti
tutions. He is supported in these functions by
the Deeuty DirectR~. The Deputy Director is
responsible for the internal management of the

. Center. including support services in the ferm of
the machine shop and instrumentation laboratory.
He is also in charge of all professional aspects
of the Center which are not technology-centered:
education, energy planning, economic and social
research, information, data acquisition and analysis,
and the library. In addition, his responsibilities
include all technology-related activities: demon-

.stration projects, applications research, resource
assessment, and quality testing and cOll'lT1erciali
zation.

"
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Operations Research f Planning &Education
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4.

The Chief, Ooerations Research, Planning' and
Education will be both a manager and a profes-~t
sional in the field of Operations Research. ~I'

-...:r

I Managerial duties will
fall mostly in the area of budget preparation and
reporting to senior management. Professionally.
this person will be an operations research analyst.
who will analyze problems of renewable energy
systems.
solutio

The Energy Planners will collect, organize and
analyze data on the roles of renewable energy in
Moroccan development. These planners wi lla"ct as
resource ~xperts for Ministry planners. and will
be particularly valuable as intenmediaries between
local and regional authorities. and the central
government. They will obtain data on energy
consumption patterns in various sectors of the
Moroccan economy: industry. commerce. trans
portation. households and agriculture.

The Energy Economists will WOrK closely with the
planners. in that they will determine the economic
impacts of renei"able energy projects on development.
They will also perform analysis of costs and benefits
of large-scale projects, thus aiding in the invest
ment decision process. whether by the Government
of Morocco or by international developmerit agencies.

The Sociologist will worK to determine how renew-
° abl e energy can be introduced most successfully.

given cultural and familial patterns of 9ro~P
behavior in both rural and urban areas. The
involvement of the sociologist in all project

. decisions is necessary so as to lessen the cha~e~ for
unforeseen adverse effects on the lives of Moroccan

. citizens.
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5.- The Technical and Publ ic InfonnationOfficers
will have two basic responsi6i1ities. One will
be to organize, write and publish technical •
information as developed by the Center, so as =l
to serve the Moroccan and international scienti"flc,
technical and development communities. The second
will be to provide needed infonnation to the -t·
Moroccan public on renewable energy. in a fonn in
which it can be readily understood.

6.

.,

The posi ti on of Statist i ci an/Sci entific Progratmler
. combines the functlons of the formerly designated

Engineering and Scientific Programmer, and Applied
Energy Statistician. This person will perfonn
statistical analyses and write statistical reports
on energy resources and use, and will be able to
operate a small desk-top computer for the solution
of engineering, management and other problems.

7. ,The Librarian will be responsible for the acquisition
- of library materials in a variety of fonnatsi

films, microfiches, unpublished reports, journals,
books, and so fOrth. He or she will organize
the published works of the Center, and. maintain
the library as a service to the other professional
staff. This person will see to it that the Center
maintains infonnation-sharfng 1inks with other

. libraries, universities, and research centers
throughout the world.

Solar and Wind

I.

1.. - The Chief, Solar and Wind will have responsibility
for resource assessment, technology development,
and technology applications in these two areas.
He or she will have a staff of seven professionals
working with the Energy Planners, Economists and
Sociologist; he or she will plan and execute
renewable energy demonstration project~ in ways
that best fi t development patterns. Thi s person
will supervise the work of specialists in the
·sec:tion: solar engineers, a wind engineer, a
material~ engineer, and resource analysts. Where
large-scale introductiori of technologies are
planned, he or she will work directly with other..
Ministries' (or will designate other staff members .
to do so) on technical problems~

BEST A IiAILABLE COpy

..
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3.

The Solar Enqineers will work to adapt solar
thennal and photovoltaic:technologies to Moroccan
cl imati c, envi r.onmenta 1 and developnent cendi tions.
They will also adap~ passive solar tecrynologies· ~

ln such areas as bUllding design, worlong with=~

Moroccan architects and industrial ists. They ~/i1'J

de~ise special approaches ~o ren~wable energy =~
sUltable to Morocco, and wll1 wrlte papers on -,
thei r accompl i shments. Some of their time will
be spent in the field on the implementation of
pilot projects. At least one person will be
responsibile as well for liaison in the small hydro
area.

The Wind Engineer will perform similar functions
with respect to wind technology. in the areas of
mechanical energy and electricity generation.

•

\
4. The Materials Engineer will investigate the effect

of Moroccan soil. climatic and environmental .
conditions on materials used in renewable energy.
devices. He or she will be concerned with develop
ing new combinations of materials, or adapting
construction methods of such devices, so as to
increase rel iabi 1ity and energy output. This person
will work both in a materials testing laboratory.
and in the field. .

5. The Solar and Wind Resource Analysts will initially
spend much time in gatHering data on solar and wind
resources of the country. In the case of wind,
this will require the establishment of long-term
measurement proceSures. Charts. graphS, computer

" printouts and other displays of information will
be produced to serve the.need~ of other Center
personnel as well as the larger Moroccan community.
These persons will be especially valuable in
planning for the sizing of installations Whether
village-wide, region-wide,·or for a single farm or
building. ',' .

Biomass and Waste

,.,--

1. The Chief, Biomass and Waste: will have responsi
bilities similar to those of his Solar and Wind
counterpart; resource assessment. technology
development. and technology applications. The
technologies under this section include combustion
systems, biogas. biochemistry, and integration of

, biomass-fueled energy systems with other systems.
He or she will have a staff of three professionals.
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.t. The 81 amass and Waste. Engineers wi 11 develop systems
for urban and agricultural wastes, uti1i~ingeither
boilers or biogas' generators for- the production of
energy. They will also develop novel combustion
systems which may be integrated with wind .
installations; one of these persons at least will

__ therefore have some liaison responsibilities in
-th i sar'ea •- . .

. ~ ,-
. -c: I-, ,.
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3. The Biomass and Waste Resource Anal st will be
responslb e for mea~urlngt e ca orlC content of
various prospective fuelS, determining their present
availability, and at what east they are available,
and planning for their increased production, such
as through biomass plantations. He or she will
thus work both in the laboratory and in the field,
and will write and publish reports on all fonnsof
biofuels, including urban wastes.

Quality Testing and Applications

The Chief, Quality Testing and Applications is
responsible for the management of the efforts of
the Center which contribute to the widespread
acceptance and use of renewable energy devices,
through the Moroccan industrial and commercial
sectors. He or she will also coordinate the testing
of devices at the Center, and will notify standards
for tests, and performance characteristics to the
commercial sector.

2.

3.

The Demonstration Coordinator coordinates the
testing of devices outside the laboratory, under
field conditions. This person arranges for
construction and instrumentation at the testing site;

The LicensinrManager prepares for the Min1stry's
granting of lcenses, seals of approval. or other
documentation which relate to the standards fOr
the manufacture and sale of renewable -eRergy : .
devices in Morocco.

The ~bvve cons~itutes the present staffing plans fOr
the CDER. _ _ . not

The Center will/commence operations with all the
above personnel in pl ace. Of ffi cul ti es of recruitment.
differing lengths of training time. and priorities set
by the Government of Morocco will determine the compo
Sition of the staff actually present at the commencement
of operations. This is by nO means a· flaw in the devel
opment of the Center. as there will inevitably be a
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startup period of many months, during which time
professionals will be establishing their operations.
getting acquainted with equipment. and beginning to
contact persons in universities. government depart
ments. and the various economic sectors with which
they will be working. It is 1ikewise possible that
experience may eventually dictate an expansion of
the Center, or changes in its constitution. This
will become clearer over the first five years of
operation. The professional staff outlined above.
however. should be able to adapt successfully to
any changes which are presently foreseeable •

" -

. (
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ANNEX 14

Small Projects Fund, Features and Criteria

The Small Projects Fund follows the model of the United States
Department of Energy Small Grants Program for Appropriate Technology
in Energy, the United States National Science Foundation Grant Program
for Scientific Research and Development of Appropriate Technologies,
and AID Renewable Energy Development project funding criter:j.a. It is
anticipated that Peace Corps volunteers will be actively involved in
developing and helping carry out some of the projects financed through
the Fund. The Fund will be managed by CDER~ guided by the technical
assistance contractor and USAID. It will have the following features:

Formal solicitation of grant applications
Requests for proposals
Broad distribution of the solicitations through newspaper
announcements and mailings to potential respondents
Initial review of applications by CDER energy experts and U.S.
contract technical assistance staff advisors
Circulation of applications to experts to elicit their comments
and recommendations for funding
Final sdection of awards in a Merit Review by CDER and AID
financed experts
Awards paid in quarterly advances
Quarterly progress reports
Final payment upon receipt of a final report
Renewal of grants and contracts upon justification and successful
completion of the first endeavor proposed
Grant: levels of $500 to $20, 000 to individuals, businesses,

. government agencies, private voluntary organizations, and non-
profit. institutions. .

All projects proposed must have clearly stated goals which can be
and are eXpected to be achieved within a specified time period. These
goals should be responsive to locally felt needs and able to be under
stood, accepted andiJ:iplel%1ented with a minimum of outside assis.tance.

In addition to the selection gUidelines stated in Section III B. 7
certain criteria will be set up for the offerors or initiators who
apply for support from the Small Projects Fund:

The project proposed must be compatible with GaM energy development
priorities and the objectives of the Renewable Energy Development
project
The project staff must include at least as many Moroccan citizens
as foreign residents
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Offerors must demonstrate that the project meets an expressed
need of some portion of the Moroccan poor population. The
expression of. the need, the scope o'f the problem and the potential
supportive acceptance of the project by the intended beneficiary
population must be documented.
The offeror must document a financial or in-kind commitment which
is commensurate with the scope of the project and the amount of
the request. One form of documentation would be prior commitment
of funds and/or personnel for the same or similar project.
The offeror must have the capacity to keep records and accounts
or include in the application a request for funds to have such
record~ kept by a person responsible to the offeror so as to be
able to show where, how and for what purpose project funds were
disbursed, as a component of the quarterly and final reports.

Small Projects Fund Grant Program

the general ar.eas and types of endeavors to be supported by the
Small Projects Fund Grant Program will include:

Concept Development

Awards will be made for the development of an idea, concept or
investigative finding which may be applied to the design of a particular
renewable energy or energy-saving technology, of an end-users' training
program or of a method to promote and disseminate renewable energy or
energy-saving technologies among the Moroccan population.

Research and Development

Research and development projects will normally be limited to the
applied research necessary to adapt a particular technology to the Moroccan
environment, or to produce prototypes, or to acquire the knowledge necessary
as a component of production, dissemination or training. Support will
be available for the experimental construction or manufacture of prototypes
with Moroccan raw materials, restricting the component of imported materials
to 20 percent of the total value of the raw materials when existing plans,
blueprints or.earlier generations of the device have been developed by the
initiator. Awards will be made to test a newly developed or newly adapted
technology under operating conditions to demonstrate that its application
is technically, economically and environmentally feasible; that the renewable
energy or energy-saving technology is acceptable to the Moroccan rural
population and meets a definite need of this beneficiary population.

Production and Market Studies

Projects may be proposed by private entrepreneurs attempting to produce
and to market renewable energy or energy-saving technologies for the
consumer market. Normally, these would be limited to market surveys, the
refining of the production processes or product design and the purchase of
necessary capital equipment. The prospects for commercial success should
be high and the potential multiplier effect should be apparent. Priority
will be given to organizations with the capacity to develop into commercially

.,
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viable enterprises and to projects that create jobs, generate income,
in cash or kind, or substantially reduce the cost of an item to the .
c~nsumer or. which can be self-sustaining. Private entrepreneurs will -.1
b~.required to demonstrate that conventional bank loans ar~ not ~

aiailable for the project proposed; in some case, private entrepreneur~ "
can apply to the Small Projects Fund for the technical assistance -r;
required to prepare successful loan' applications for renewable energy
production and marketing related projects.

Information Techniques

Innovative ways of promoting renewable energy and energy conservation
will be supported through pilot projects in single communities, through
ispecial training programs for end-users, radio broadc~sts, slide shows,
and the preparation, printing and distribution of manuals and brochures
for selected target groups. The Fund will promote the use of pilot
projects t~diffuse a ne~ renewable energy or energy-saving techno~ogy

into spec.ific rural communities and to study the process and any
impediments to acceptance ort the part of the ben~fic.iary population.

The transfer of renewable energy and energy-saving technology to
technicians and extension agents in Morocco ~ill be supported, espec.ially
throug~ the preparation, printing and distribution of newslet~ers or
circulars outlining an appropriate technology; and through conferences
and workshops on specific applications of renewable energy and energy
s~Ting technoloey which bring together selected target groups from
several different locations and institutions in Morocco.

.. .
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Site Evaluatiort - Center for Renewable Energy Development
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1. Adequate for the Center's activities - Sufficient property is

available for the Center, support buildings, site support areas
including solar arrays, and villas. In additi.on, the Center has
a certain amount of expansion capability for future growth. The
site is relatively level and open and has excellent sun exposure.
Wind exposure is relatively good, but with some wind screening .
effect from palm tree clusters of generally less than 15 meters
i,n height. The proposed type of usage of the site (Development
Center and Support Housing), is compatible with the proposed
development plan for that area.

2. Site Ownership - The property ownership is in the process of
being trans~er"t'ed from the Ministry of Religion to the Ministry
of Mines. The total property consists of 4.68 hectares, of
which a parcel of 1.00 hectares immediately adjacent to the
School of Mines will'be reserved for the school, thus leaVing
a parcel of 3.68 hectares for the Center.

0<

3. Utilities Availability - Ample electric power, water, municipal
sewer service and telephone service are now available for the
Center •..

4. Accessibility - The selected site is located directly adjacent
to Route No.7, a principal highway connecting Marrakech and
Casablanca on the outskirts of Marrakech.. It thus affords
proximity to a nearby population center from which to draw
staff. Marrakech hotels would provide temporary housing for
visitors.

5. Drainage - The site has gentle slopes and will be g~aded

during construction to be free-draining.

6. Other Location Considerations - The site is well situated
in respect to the academic community by being located
immediately adjacent to the School of Mines and alse) being
located in an area of rapidly developing housing fe)r academic

_and other professional people.,

Minimum impact by the proposed Center is foreseen. There will be no
direc; eeonomic or residential dislocation or disruption due to
construction or subsequent operations.

,.
"



ANNEX 15

No direct negative impacts are anticipated. for the small business and
local people now found immediately adjacent to the site. It is expected
that sOCie residents will derive direct and longtenn economic benefits
from the Center through employment during construction and operation.
The Cenier will generate new empl~yment opportunities for service
,Personn!!l.

The proposed Center is expected to have a broadly positive impact for
the planned urban subdivision to be constructed nearby. No high noise
level experimental equipment will be used in the laboratories. The
total number of Center employees will be modest (50-l00) and will not
create any· local traffic problems. The architectural style of the
Center's villas is in keeping with Moroccan tradition and is expected
to blend in with. the campus of the School of Mines and the buildings
of the subdivision.

The Center will probably be perceived as a complementing institution
to the School of Mines. Aesthetically. the Center will be a dramatic
improvement in the present appearance of the site.

No recognizable significant adverse environmental effects are projected
as a result of the Center's construction. oper~tion or maintenance.

B. SUPPLEMENTAL 20. HECTARE SITE

Consideration has been given to the acquisition and use of a 20 hectare
site located approximately 20 km west of Marrakech. Its greatest
u~efulness would appear to be a satellite area for any pilot projects
which MEM and CDER might plan. but which would be t.oo large to be
located at the CDER site. for example: a small power tower. a gasahol
pilot plant. a biomass cultivation test plot or a solar powered
irrigation system. The site is 10-12 km beyond the industrial park area
on the western side of the city and is in a sparsely occupied farming
area. The site is owned by the Ministry of Finance. If the site is
approved as the experimental parcel for the CDER. the Ministry of
Finance has agreed to transfer ownership of the 20 bectare to MEM.
The 20 hectare parcel is now rented to a local farmer for
rainfall agriculture. There are no people living on the site itself.
The proposed development of the site will take the 20 hectare of
farmland out of use. The farmer presently renting this land will have

. to look for alternate hectarage. This is not expected to present a
ha~dship as there are considerable amounts of farmland availaole
in the general area. It is not anticipated tnat any negative disruptions
or dislocations will be experienced by adjacent oc~upants as a
consequence of the project. The propo$ed development should
result: in new employment opportunities for some local residents.

15-2
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The proposed development for the 20 hectare site is considered to·be
sociall~ sound. The site consists of cleared land used for minimal
gr~zini_of livestock and subsistence farming. The AID/USDA Bioenergy
Team Report. Biomass For Energv in Morocco. August 1980. (see

.,bibliog~aphy) recommends the acquisition of this site for biomass
teSt plantings and also for possible large scale pilot testing of
a variety of chemical processes. The sociological and environmental
assessments indicate that this site is acceptable for large scale
biomass resource development. and the wind and solar development.

15-3
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TECHNICAL INFORMATION

WIND POWER PUMPING SITES

1. Center fo~ Renewable Energy Development, Mar~akech. 16-1

2. Sidi Bounouar, EssaouiraProvince.· 16-3

3. PK 8 Route d' Ahfir. Oujda Province. 16-7

4. R~bt Tehtani, Oujda Province

Hybrid wind power/photovoltai~ pumping
site for possible future consideration
for funding under the Pilot Project Fund

...

16-11
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RENtWABLE ENERGY CENTER
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EQUIprJLl.lT DESCRIPTION CAPACITY

Photovoltaic 125 volts d.c. S kW

Batteries , Common batteries
used in the Center

Water Pump Total head =30 meters 1 hp
:

Discharge =1 liter per sec 0.75 kW

.
Pump Motor 125 volt d.c. 1 kW

permanent magnet
motor

.'



EQUIPMENT

-.
OPERATION SEQUENCE FOR RENEWABLE ENERGY CENTER

MODE OF OPERATION

Assumptions 1. The photovoltaic is a.source of energy ,for the
renewable energy center. The output terminals·
will be connected to 125 volt d.c. main bus bar.

Photovoltaic

Water Pump

:

2. A bank of 125 volt d.c. batteries will be
connected to the d~c. bus bar.

3. The water pump is a load connec~edto a 125
volt d.c. bus bar.

4. The entire electric system in the Center is
considered a central system.

The output will directly feed onto the d.c. bus bar
for direct utilizat~on or storage. .

The energy output should be continuously recorded.

With small capacity, it can be operated at
any time. .

"The time of operation and the energy used
should be recorded. .

: .

..... . .
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CHARACTERISTICS AND CAP~CITY OF EQUIPMENT FOR IRRIGATION

PUMPING AT SIDI BOUNOUAR SITE

16-4

11E1'1 DESCRIPTION CAPAClTY

Wind Turbine 40 kW wind generator at 9 m/sec 40 kW peak
Generator

Cut in speed of 3.5 m/sec 18.3 kW average
Cut out speed of 18 m/sec nearby site

Batteries 125 Volts

62 cells 500 Ampere Hours
2.1 Volts per cell in series

Water Pump Total head 45 meters
Discharge 11.6 liters per 15 hp

sec (11 kW)

- .
.

Pump Motor 125 Volt d.c. permanent magnet .. 20 hp
(15 kW) ,

"

~anelboard 125 Volts, 50 Amperes - ,

Storage Tank* for Elevation of the bottom of the tank QOO m3

Irrigation Water is 10 meters'above ~ell outlet

-...

NOTE:*

..........,_._ .

= Existing 200 m3 water storage tank is sufficient to store
potable water for 8 days, including 20% loss allowed for
evaporation .



-: 't... LOAD FORECAST: SIDI BOUNOUAR

Il\RIGATION, POTABLE WAn:R AND ELECTRICITY
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~i.-
ITEr! CONDITIONS ..- CAPACITY.. REQUIRED (KW)

Water Pump Total Head 45 meters

Pump ing- Rate _. 11.6 liters per sec Pump = 15 hp
Motor = 15 kW

Lighting 20 houses, 80 watts each Total
4-20 watt fluorescent
lamps p~r house toad 1.6 kW

.
Auxiliary Power One blender 1.0 kW Total Load.

BatterychargiIlg 1.0 kW 2.2 kW

lighting 0.2 kW

NOTE: (1) Existing 200 m3 water storage tank is adequate to
store water for 8 days, including 20% loss allowed
for ,evaporation.

...... .. -

(2) A 600 m3 water storage tank is proposed to sto~e water
f~r irrigation. . .



StsTEM OPERATION FOR IRRIGATION PUMPING AT SIDI BOUNOUAR SITE
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t.\.(UUtu:.tH tJuut 0.1:' OPEMTlO~

Wind,~urbine Generator Automatically starts or stops at cut in or cut
out wind speeds.

Water Pump The wa ter pump is operated manually by a pump
control switch. The switch can only be closed
for operation when the wind. speed exceeds 6
meters per second and the water level of the
storage tanks are below preset level.

Storage Tank EXisting 200 rn3 water storage tank should
(Potable Water) always be maintained at high level. The .

water can never be used for irrigation.

~

Storage Tank The tank should be filled up before the
(Irrigation) - . irrigation starts.

.'
L{ghting 5 hours per day.

When necessary, the operating time or the
number of lamps used should be reduced.

~

Batteries The batteries will not supply loads when its
specific gravity is below preset value.
The specific gravity can be read from an
in"dicator installed at pilot cell.

-
Auxiliary tower Auxiliary power can be used when the water pumP

is not in operation and the batteries are in
f~lly charge,d condition (indicated by specific
gravity) .

..



BEST AVAilABLE DOCUMENT
-- .._. ~--.-

01·57'
. ,- t-I-------;----

01·55'

16-7
1----

f'l1·S3'~

l

. .

.'

.-

ou.roA.
A.n.?O~'l'

o 0.5 1.n.
SCAL!-

..



.
16-e

LIST 0I.EQUIPMENT fOR POTABLE WATER AT PK-8 ROUTE d'AHFIR SITE
: !-

-
EQUIPMENT TECHNICAL INFOR11ATION CAPACITY

Wind-Turbi~e 40 kW wind generator at 9 m/sec 40 kW peak
Generator

Cut in speed of 4.5 m/sec 13.97 kW
Cut out speed at 17.5 m/sec Average at

Site
3-pbase, 208 Volt, 50 Hertz
synchronous generator

Water Pump Total head = 80 meters
CLift) Discbarge = 5 liters per sec 10.8 hp

(8 kW)

Pump Motor 3-phase, 50 Hertz, 208 Volt
(Lift) Wound rotor motor 13.5 hp

Variab1e speed, (10 kw)
7ariable output

, . .- .
Pump -

(Distribution) Total head = 30 meters 4 hp. Discharge = 5 liters per sec (3 kW)

Pump Motor 3-phase, 208 Volt,SO Hertz 5 hpI (Distribution) Squirrel cage motor (4 kW)-
j

.- .
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~tOAD FORECAST FOR POTABLE wATER AT px·a ROUTE d'AHFIR SITE.
~

PESCRIPTION

16-9

_l

::1....
- ~t

Preifent
Requirement

5 liters per sec • discharge, 12 hours operation
216m 3lday

Water Storage 4 • tanks 100 m3 each

j

Total 400 m3

with 15% evaporation loss
Total capacity (net) 340 mJ

Good for 1.6 days (normal use)
2.0 days (emergency conditions)

1

I

Pumpittg Capacity With adequate
ope ta tion.
Daily pumping
rate

wind power supply, ~4 hours

capacity at discharge
5 liters per sec =
432 m3/day.

j

1

1

Daily operation - supplies daily use
an~ 50% of storage
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OPERATION FOR POTABLE WATER SYStEM AT PK 8 ROUTE d'AHFIR SITE

.
E9U1P}jENi- HETIiOD OF OPERATION

Wind Turbine Generator Automatically starts or stops at cut iD.' or cut out
. wind speeds .

Lifting Pumps With the automatic control device provided, the motor
/ can be operated as long as the wind turbine generator

is 1n operation. The motor is variable speed and
regulates pump output according to the output of the
wind generator.

Distribution Pumps The motor is a regular 3-phase type with a special
starting device to minimize the starting current.
Manually controlled. It can be connected to the
system when the wind speed exceeds 6~O meters per. secoD.d . Ii it is necessary to operate at a lower

:'
wind speed, the motor can only be operated when the
lifting pump is shut down.
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f· tIST OF EQUIPMENT FOR WT 'rE1fIAN! SITE AT OUJDA
.--to

16.-11
." .

ITEM TECHNICAL IN"fORt'lATION CAPACITY

- ..
Wi.od Turbine 10 kW wind generator at 9.1 aJ/sec 10 kW peakIGenerator

Cut in speed of 2.7 m/sec 3.1 kWaverage
at nearby site

Cut ou~ speed of 23 m/sec

.
Pbotovoltaic 125 Volts 1 kW

• (Batteries commonly installed)

b. ,; are

I

,
" a ......er!.es 62 cells, 2.1 Volts per cell 400 Ampere Hours

in series .

Pump Head =SO meters 2.7 hp- . - .

Discharge = 2 liters per sec (2.0 kW)
~

"

Pump Hotor 125 Volt d.c. permanent magnet 3.4 hp

• (2.5kW)

lit;hting Eor pWDp house use 80 watts

2 - 40 watt lights
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LOAD fORECAST fOR RABT TEHrANI SITE AT OUJDA

T11'11:> FRAl'1E

. Prese.~t Condition

i
~ .

IFuture toad
I

."

,

LOAD

• 8 bours per day operation

• Discharge =2 liters per sec

• Total water consumed =57.6 m3/day
Storage tank 4~ m3

• Normal Conditions

• Total Water Consumption

7.2 m3/bour··

57.6 m3/day

• Calm wind,day and cloudy day.

• Total water consumption

40 m3

(Limited by tbe capacity of storage tank)

• Total Power toad

Normal conditions ~

- it"

\ ,
\, .•..

Water pumped

57.6 + 40 =97.6 m3/day

Electric Power consumed

34 kWh/day

• Calm wind day or cloudy day.

Water pumped -40 m3

Energy consumed =14 kWh/day

," .

"'!:...

ilor._,.-. ""'- .......I
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ANNEX 17

Site Descriptions - Small Hydro

Part 1 : Tabant-Ait Imi

Descr:Etion : Tabant-Ait 1m! is in the 'ou Guemeo valley on the northern ;).pe·
of the central High Atlas, at an altitude of 1860 meters and about 74 km ~outh

of the provincial capital of Azilal. The rich, well-watered valley supports
widespread and intensive agriculture which provides the basic ingredients for
a very prosperous local economy combining agriculture with the regionally more

'. traditional pastoralism. The valley is four hours' drive by dirt road from
Azilal, over a pass closed by snows at least for two months each year.
The total population of the Ait Bou Guemez valley is about 10,000 spread among
25 villages and hamlets. Tabant-Ait Imi consists of 3 separate hamlets in
182 households totalling 1,117 people. It is the primaryad1ninistrative
center of th~ valley. The caid's office is located there, as well as a prima
ry school, asouk, a post and telephone office, a dispensary and a local office
of the Forest Service.

About 3,000 ha ·of land are irrigated in the valley by irrigation canals gravity
fed from hillside springs and the river. Principal irrigated crops are potatoes
and forage and corn for animal feed. Potatoes are raised as a commercial
crop and sold during harvest. Walnuts and apples are another i=portant source
of cash income. The souk at Tabant is the principal market valley and one of
the most important souks in the central High Atlas.

Animal and human power are used for agricultural and pastoral tasks.
Yater power is used for cereals grinding in small mills. There are no dies.el
installations and few motor vehicles in the area.. Domestic uses of energy
include those typical for the Atlas. Wood and charcoal are used mainly for
cooking and heating. Butagas is used 'for lighting and cooking; and candles
and kero,ene are used for lighting. There is no electricity now being gene
rated in the valley and there are no reports of any past atte=pts to generate
electricity. .'

TWo 50 kilowatt electric generation units will be installed at an estimated
total cost of $ 222,000 ($ 67,000 for equipment and $ 155,000 for civil works.)

Yater : :he rivers in the vicinity of the site are spring fed. The proposed
;at;r source for power generation is a spring which discharges into a small
tributary above the village of Ait Imi. There is sufficient water for power
generation the year round.

Socio economic Factors : '~he project to electrif:f".;· Tabant-Ait Imi is
considered sociologically acceptable. No tiegative im;lacts are foreseen as a
consequence of the project. There.is no indication that an inequitable
financial burden will be placed upon the users of, the project •

.... '"

.'.,
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The local economy is sufficient to absorb the costs of electrification and
even support modest investments in electrical applications which should expand
the economic base.

~, CTmain found that Tabant Ait Imi offered a combination of soci~~
econ~c and ecological conditions which make it an attractiv~ site for t~J.
sma1.l:1hydro electrification project. The valley as a whole-hAS a solid • ~
economic base which includes cash income. There is high interest and strong
support for the project among a broad 'cross-section of area residents, govern
ment ~fficials and local leaders. TIlere is considerable movement in and out
of the valley making it accessible anrl open to innovative outside influences
which could lead to commercial as \oIell as domestic applications of electricity.
Agricultural extension agents make regular visits to the valley and merchants
from urban areas regularly come to purchase potatoes. The road to Azilal
provides fairly reliable access for 10 months of the year. There should thus
be few obstacles to carrying out studies to monitor the effects of:~ectrifica

tion and to necessary repairs and maintenance operations for the physical plant
and transmission lines. Tabant \01111 serve an important role as a demonstration
project having potential replicability within the valley and in broadly similar
settings in other remote areas. Tabant is typical of at least 6 other possible
sites for small hydro installations in theAit Bou Guemez valley and many
more sharing a similar economic and cultural base and depending on spring
water sources through the High Atlas and Middle Atlas Mountains. Tabant's
resource base offers a range of ecnonomic pOSSibilities that mi~ht be realized
through the use of~ectricity. Development possibilities are foreseen
es~eciallyfor the agricultural sector and a modest tourist industry.

Possi~i1ities for agricultural applications include potato seorage~

cereal grain. processing and irrigation water pumping. Small scale commercial
applications are expected to occur based on existing resources and needs.
Refrigeration for meat is an imediate application. A repair~hop \oI1th an
arc.\oIelder and power tools for woodworking operations, including furniture
~king are further applications. A small tourist industry might be developed
to take advantage of the lush valley setting in summer and skiing in winter.

The provincial government intends to carry out an integrated deve
Lopment program including road construction, agricultural and forestry activities
Qnd tourism development all of which will benefit from tne intro~uction of

't':lectricity. 'l'he program is now being reviewed for inclusion in the I981-SS
Five Year Plan.

Present GOM plans call for the generating and transmi$sion facili
ties, once installed1to be 'under the supervision of the Ministry 'of Interior
f"hrough local authorities. A trained technician from ONE will be per:anently
4esident at the site and responsibilities will also include collecting customer
revenues. ONE will provide any additional special technical assistance as
needed. Institutional arrangements planned for operating, maintaining and
aJministering the faCility are the responsability of the local col1ectivr;y 
the ~id'office. 'l'he local community will n~t be req~ired to provide the

BEST AVAILABLE COpy
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technical expertise necessary and no dif'ficultiesare foreseen in adapting to
the planned institutional structure.

_' A local extension office of the Ministry of Agriculture will be
estao:J..ished at Tabant in 1961. This office will be able to provide advicr~
in i~oducing new and improved production techniques and agricultural pro ssing.
Impra7ed water and land management techniques and the expansion of irrigae1 n
through e~trically operated pumps can help expand and improve agriculturil
production and thus contribute to the broader economic base of the valley.

Electricity will improve the health of the community through
provision of refrigeration, sterilization, lighting and hot water to the
health care clinic. It will also provide a small amount of power for commer
cial and small scale business activities ; power for a grist mill, lighting
for shops and refrigeration for foods. The improvement in education through
lighting. TV and radio will also be felt. Lastly a higher standard of per
sonal confort and more recreation activities will be promoted. The broad
range of potential benefits and the positive local view toward electricity
indicates that there is strong community interest in the project and a willing
ness to participate.

When weighed against anticipated benefits of project development.,
the reasonably foreseeable environment impacts are not considered cause of
significant environmental harm•

.'

BEST AVAILABLE COpy



Part 2 Msemrir

17-4

Desc~iption : At an altitude of 2000 m., Msemrir is on the southern slope of
the ~~ntral High Atlas Mountains in Ouarzazate Province. It.consists 0.£:\
villajes totalling 200 households with 1.200 inhabitants. Msemrir is a :1
commane center, includes a primary school, a dispensary, a commune court,- •
an office of the Forest Service and a souk. Electricity is no~ being gebe
rated by a diesel engine from 6 pm to 11 pm to light the administrative center,
stree~s and 50 private houses. The diesel generator is not reliable and has
an history of breakdowns every 2 to 3 months.

The local economy reflects the long standing prominence of traditional
pastoralism and the growing importance of agriculture and contributions from
migrants. Intensive irrigated agriculture is practised. The amount of land
no~ under irrigation is estimated as 200 hectares for Msemrir cen~er and
150 hectares for the commune. Local officials estimate that there are an
additional 50 hectares in Msemrir center and 200-400 ha in the commune overall
~hich could be brought under irrigation ~ith pumping. Agricultural production
consists of wheat. barley, ~alnuts,potatoes and apples.

Present energy sources include electricity as ~ell as the traditional
human and animal power. When available, electricity is used for home, admi
nistrative and domestic lighting and for television and radios. Domestic uses
of energy are typical. Wood and charcoal are used primarily for cooking
and heating. butagas for lighting and cooking, and candles and kerosene for
lighting. There are 5 diesel po~ered grist mills in the commune ; two of these
are in the center of Msemrir, and all are privately owned. At least one
householder in the commune has installed his own small gasoline engine to
pump ~ell water for domestic, animal and irrigation purposes.

~ :~ater availability could present a problem ~f the river·were the only
source. During the summer dry season river flow is reduced substantially.
CIMain suggested that possibly improved ~ater management techniques in con~

junction with pumping could make more e~ficient use of what r1*.er ~ater

is available and that several springs in the general area might also be used
for irrigation ~ater pumping. The smaller hydro installation recomment~ed

by Gro~er, ho~ever, places less demand on available water than does the
installation recommanded by CTM, and a OSAID.engineering rev1e~ concluded
that with proper design ~o~er can be provided reliably throughout the year
without conflicting with other ~aeer uses. :

The land to be used for the unit and the canals is collective
land under State control, and questions of expropriation or compensation
do not therefore arise. There is an abandance of water in relation to crop
demands. The p~ect Will not in any way interfere with i~~gation.

.Socioeconomic Factors : ~~emrir offers a combination of socioeconomic
~onditions which should make it a good pilot site for the research, .
lemonstration and replicability and economic development goals for the
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small hydro program. Investments in commercial or industrial applica
tions for electricity are e~pected to accompany the project. Msemrit
has an economuc base which includes cash income and a portion of this is
expe:ied to be available for investment. _~

, ~t There is a high interest and strong support for the project amo~1
area~esidents, government officials and local leaders. Msemrir is now-
served by a small diesel generator which, when working, meets only a
fraction of the potential load. The demand for additional power is clear.
The 1981-85 development plans for the area proposed by the provincial

". government include several commercial and industrial projects which would
add to the load. Symbols of locally available capital to make commercial
investments are visible in new house construction and reflect the remit
tances of migrants.' There are also reports that migrants have signifi
cant amounts of capital to invest in new business once elctricity becomes
more available.

The fairly good condition of the road allows for relatively easy
year round access.

!he resource base at Msemtir offers good options for development,
especially when considered in conjunction with government proposals inclu
ded in the 1981-85 Five Year Plan. Opportunities are foreseen for agri-~

cultural and pastoral applications of electricity and in a range of small
scale commercial and service industries, including tourism.

Present marketing channels include the local souk and souks at
nearby major towns along the main highway.

The settlement pattern at Msemrir makes electrification very
pr~icable. All 5 douars are compact settlements and within a 1 to 1,5 km
radius of each other and the site for the proposed power plant~

Electricity will improve the health of the community through pro
vision of refrigeration. sterilization, lighting and hot water to the
health care clinic. It will also provide s small amount of power for
commercial and small scale' business activities ; power for a grist mill,
lighting for shops and refrigeration for foods. The improvement in
education through lighting, TV and radio will also be felt. Lastly a
higher standard of personal comfort and more recreation activities will
be promoted. The broad range of potential benefits and the positive local
view toward e~tricity indicates that there is strong community interest
in the project and a willingness to participate.

Various agencies of the GOM plan to undertake development acti-
,v~ties in the Msemrir area. particularly in agriculture and small'agricul
ture-related industry. Efforts will be made to coordinate these activi
ties for optimum use of available electricity through the local and pro
vincial.authorities. The Ministry of Agriculture plans to establish an
e~tension center in Msemrir later in 1981. Its major responsabilities
will be irrigation pumping and expanding and improving agricultural
production and livestock management practices. The potential impact

BEST AVAILABLE COpy



of this type of technical assistance can be considerable. Irrigation
pumping can have a major role in improving water ~nagement on land now irri
gated and in expanding the land under·intensive cultivation.

~ f '\ _~

Emig~~nt workers - those who have left the area to work in urban areas i~ l
Mora£po and Europe and repatriate their earnings - are a likely source of:I
cash~for investments, market outlets, business management skills and tech~~

nological innovation. Efforts will be made to encourage their active 
participation in the development of the area.

Present plans call for the generating and transmission facilities
;. to be under the supervision of the Ministry of the Interior. A ONE trained

technician will be permanently resident at the site and responsabilities
will probably also include collecting customer revenues. ONE will provide
any additional special technical assistance as needed.

Institutional arrangements planned for operating, maintaining and
administering the facility already have their basic foundation in the caid's
office. The local communit~ will not be required to provide the technical
expert~se needed and no difficulties are foreseen in adapting to the
planned institutional structure.

The proposed project will not require relocation of any housing
or other existing structures and is not expected to have any negative impact
on downstream users of water. When weighed against anticipated benefits
of project development, the reasonably forseeable impacts are not eonsidered
to cause any significant environmental harm •

. .'
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Part 3 Arhbalou-n-Kerdouss
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DescPtption : Arhbalou-n~Kerdouss is at an altitude of 1600 m. on the • f
southern slope of the central High Atlas Mountains in -: ..

Errachidia Province. The site is 51 kIn and about 2 hours by dirt road from
the main highway and is accessible throughout most of the year. It consists
of 3 settlements about 3/4 Km apart in a short broad upland valley •

. The population is about 1,000 people in 178 households.

Arhbalou is the commune center and the seat of a newly established caid's
office. Public services include a pri~ary school, a post and telegraph
office, a dispensary, administrative-center, and a newly built agricultural
extension center. This center will provide agricultural advisory services
to local farmers and may assume some of the responsability of regulating
the delivery of irrigation water. Potable water is obtaine~ from wells "".
and from the spring feeding the irrigation system. There is no local
souk and no electricity. The local econo~y is based on pastoralism and
agriculture, with support from remittances from~igrants.

Rain fed cereal culture is practiced as well as intensive irrigated
agriculture. Principal crops are corn, barley, alfa and vegetables.
Little wheat is raised. An estimated 186 hectares of commune land are
now irrigated and 40 hectares more, could be irrigated. The size of irri
gated holdings v~ries considerably by family, but an average holding of
1/2 ha per family is probably accurate. Cash income is derived from the
sale of livestock and some of its by-products (raw wool, hides) and remit
tances from family members who have emigrated.

Patterns of energy sources and use· are typical. Wood and char
coal are used for cooking and heating, butagas for cooking and lighting
and candles and kerosene for lighting. There are 7 privately owned diesel
gristmills for grinding barley and corn in the commune. There is no local
use of hydropower.

A generation capacity of 250 kilowatts will be installed at a
total cost of 1 446,000 (I 386,000 for equipemnt and $ 60,000 for civil
works) •

Socioeconomic Factors: Arhbalou-n-Kerdouss offers a combinatio~of socio~

,economic conditions which should make it a good pilot site for the research,
demonstration and replicability and economic development goals of the small
hydro program. Investments in commercial or industrial applications for
,electricity are expected to accompany the project. Arhbalou-n-Kerdouss has
an economic base which includes cash income and a portion of this is expected
to be available for investlllent. Local interest and support are s.trong a:p.d
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the project is seen as providing the only viable possibility for electrifi
cation within the near future. Potential uses for the power foreseen by
local officials include the usual lishting and recreational applications
(TV4nd radio), and the commercial applications of irrigation water pumping
corn~ ,~nd barley grinding, lighting for local shops, and possibly fig drY~~f
and ~1ive oil pressing plants. In addition, it is reported that a summe_IJcamp
for 'ihlldren will be established in the valley by thegoverument. -J-.

Access to modern technology is primarily via migration and visits
to larger towns and cities by local residents. Migration is an important
source of exposure to modern technology and helps chape local attitudes
toward technological innovation. The newly constructed agricultural exten
sion center will also be an important avenue of access to innovation when it
begins operations.

Access to the site for project monitoring, demonstration and
maintenance and operations purposes should not present any major diffi
culties.

The existing agricultural and resource base offers some possibi
lities for small applications of electricity which would help to broaden the
local economic base. Other small, scale application are seen for local service
businesses such as welding and vehicle repair.

Marketing channels for Arhbalou-n-Kerdouss now exist with the
nearby large towns and good roads provide access to provincial capitals and
the large commercial centers.

Water : 'fhe spring which will prOVide the source of water for the hydro
faCIlity is also the source for the extensive irrigation system serving
the three valley communities. Engineering plans call for placement of
the powerhouse-at the foot of the slope below Arhbalou-n-Kerdouss Village.

There are no detailed hydrologic data for the site. However,
preliminary estimates suggest that there could be occasions when the power
plant might not be able to generate power 24 hours per day if water is
required for Arhbalou.

Power reductions would be only occasional and are not seen as
serious enough to jeopardize capital investments in electrical applications.

The present water calendar management system seems to be func
tioning well and is an indication of the local abilities to organize and
manage effectively.

A socioeconomic study of Arhbalou-n-Kerdouss in December 1980
recommended that water use for electricity generation be carefully planned
so as not to interfere with its use for irrigation, particularly in 'the
summer; and that the local authorities review with the population the project
plans to assure them that installation of the pilot unit will not conflict
with irrigation. '

: .

•
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The small hydro installation will not only cot cocfli:t:t"wi'th:' in'iga
tion needs, but will help satisfy them." The unit as designed will provide
for using a portion of theelec:tricity generated to pump part of the water
whic~has passed through the turbine backup to top of the irrigation network
for ~e~use. This will allow irrigation of a larger area than has so far-:
been ;~rossible with simple gravity irrigation. :.l:

~ Questions of responsability for financing, installation, manage~t,
repair and maintenance of the small hydro facilities appropriate GOM authori
ties : (Ministry of Interior, are now being reviewed by the/Ministry of Energy
and Mines and the Office National de l'Electricite). Clear assignment of

. responsabilities for these matters and a firm commitment to carry them out
will be conditions precedent for AID procurement of any small hydro equipment
for this project.

Before construction begins at the site, the proposed pilot instal
lation design will be reviewed with the local authorities and beneficiary

, population at a public meeting so that the advantages, disadvantages, water
and land requirements, and the extent of local responsabilities for the
installation can be fully aired. The pilot unit will not be installed
without full local acceptance.

Present plans reportedly call for the generating and transmission
facilities to be under the supervision of the Ministry of the Interior.
an ONE trained technician will be permanently resident at the site and their
responsabilities will probably also include collecting customer revenues.
ONE is supposed to provide ~ny qdditional·special technical assistance as
needed.

The institutional arrangements planned for operating, maintaining
and~inistering the facility already have their basic foundation present
with the caid's office. the local community will not be required to provide
the technical expertise necessary and no difficulties are for~seen in adapting

.the planned institu~ional structure.

Widening the present canal from the intake will take a small amount
of irrigated land, but careful planning should avoid unnecessary destruction
of valuable land. Construction of the rest of the canal structures, storage
tank, powerhouse and tailrace will also require a minimal amount of land
taking. However, this land is not used for agricultural or residential
purposes. The project is not expected to disturb any present housing.

To date, there is no evidence of critical habitat, rate' or endan
gered species occurring within the vicinity of the Arhbalou-n-Kerdouss site.
The Ministry of Water and Forests will provide comment in this area once
the precise location and the extent of development are known.

When weighed against anticipated benefits of project developme~t,

the~easonably foreseeable impacts are not considered cause of significant
environmental harm•

",
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PORTABLE PHOTOVOLTAIC PUMPS

The attached description is provided by one

of a rtumber of firms manufacturing portable

, ~hotovoltaic pumps. It produces a 250 watt

unit which pumps 40 gallons per minute at

15 feet - enough to yield 60-80 cubic

meters per day and irrigate 1-4 hectares,

depending on the crop, soil and climate.

The cost, now at about $6000, is projected

to drop significantly during the next five

years.
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Generating electricity directly from sunlight
A new day is dawning in which electricity will be as

abundant as sunshine. Sunlight striking photovoltaic (p.v.)
cells causes current to flow and power to be generated.

Photovoltaic systems differ from other forms of power
generation in toat the efficiency does not depend o,n
system size. Because there are no "efficiencies of scale" in
photovoltaics, {his has become the most suitable source
for sm.i:'lll, widely distributed, power requirements.

This new approach to power generation has, in the past,
been expensive. Through careful market analysis and
imaginative engineering Solar Electric International has
identified arid devel9ped applications that are economic
now. ..

I
I

I

I
I

How does a solar cell work?
The basic concept is simple. Asolar cell is made of two very thin layers of

semiconductor material normally silicon. These are mixed with other materials
to give one layer a negative electrical bias (n-bias, an excess of electrons), and
the other layer a positive bias (p-bias, a deficiency of electrons). Terminals of an
external circuit are attached to the front and back of the cell. Sunlight reaches
the junction between the two layers in the form of photons of energy and
knocks electrons across the junction. This leads to a current which can be drawn
through the external circuit to return to the other side of the junction. If a load,
such as a d.c. electrical motor, or a light bulb is placed in the circuit, it will be
operated by the current. Thus sunlight is directly converted into electricity. This
should not be confused with athermal process, and no heat transferis involved.
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Photovoltaic power applications r." .\~ r~ry.~:.~ ~~
Past r • A 101 '~. • •,..: " ..-~. .':. .. .~ ,.."':-..' ", \ ~ ~ ~... ' . '. " ..:

Solar electric power systems were developed in the early ~. , •~A.....~: ,~~,~;., II
1960's to provide on~board electrical power for.satellites ~:;/ ; ',-I 1*" .~. (:~:"'jj.~-'~
and spacecraft ... !n outer space, they have functIoned ~: . ~~ ..~w~.~..:...",,~~ ~
superbly, far fr~m any f30ssibility of maintenance. year ~~.:<-;" '." ,~-:t~·~.~~~A·'!-:~t:."'" r...
after year. :;.' ":'~:':. ,~~~-=i~:'! ..~) _,I' F

In the early 1970's photovoltaics s~arted to :'come down ~\:~:~::~~~'}'~~~··:"~~~F~ ~~;::"\ f
to earth", As lower cost manufactu.ring techntques were [.3. ':'-\.~' \\ ' ~:;. '~ •.•-' •

'"~ . \ ". \\ '- ~~~, f' ... •

develo~ed, a sm~1I numb.er of appli~ationswere . rt.:.:~:--~\..,~~~~.~, l'r \. ":~~'~~~~;7'~~,
recognized as being the first of man s earthly needs which ~''"";;:: ~,::t~:~J~~ \ ..i:~~~'~'
could be economic~lIy served by solar energy. These r:\~'\~l~'" 1_1,,~':"~'="
applications, typified by microwave repeater stations and ~}~• ., -;0-, J\l}a'..,~: ,i.-:.?'

. offshore navigational buoys. were all at remote locations ~~ \r\{/~..~~.. r ~. '~."
requiring strictly limited quantities of energy. ~'<~~ .'.~, l _~·:.~;jf(~

!"",'. ~--~....., .... .:1" .... ;1.

~ ~.: ...~.~~-~::~;.~~'~..i:..:.~~J
i~......1r':.·, :..:,;..-: ~~·i·~'·~·.";:;~:' ~'.-;:a ....JC inC • - .' -e 1 b) !,t la ~

Present
As fossil fuel costs continue to rise and photovoltaic

costs to fall, solar electric power is rapidly becoming
economic for a far wider range of applications. Amongst
the most promising of these are ~ater pumping systems.
remote lighting and power packs for the needs of
non-electrified villages. Solar Electric International has
available, or under development, a considerable number
of devices ranging from micro-irrigation systems and
battery chargers, through refrigerators and educational
TV sets, to handheld agricultural implements such as crop
sprayers and weeders.

,......-.- _.,

Future ..
In the future, as the costs continue to decrease, the use of photovoltaics will become

, justified for large-scale electrical generation. However, for the 1980's, the guiding principle of
solar electricity will continue to be "Small is Sensible"!
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NORTH ...MERICA
.837 D,I R.y ......."u.
W.,hi"st.". D. C. 2001.

Phone: (301) 655-9614
Telex: 24&491 SEIW

ASIA
IOL Solar Ltd.
P.B. 1. Sanatnagar I.E.
Hyderabad 500018, India
Phone: 261581

Solar Electric International
World leader in photovoltaic powered water pumping technology
Unmatched capacity in photovoltaic system design and engineering
Wide experience in international development and installations

EUROPE
9. The Parade
Castletown. Isle of Man
Phone: (0624) fq·2594
Telex: 629·643 VINCE G

AFRICA
P.O.Box 47384
Nairobi, Kenya
Phone: 335056
Telex: 22347 PANELAER

.
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SEI-250
Portable

Sun PUm}1'
-r___________' --=..s... _. _

'Over 50 million of the world's poorest farm families eXist on le!'is than 50 million hectares (125
million aCft:s) In the fertile alluvial valleys. deltas and coastal plains of the Third World. Most of these
areas experience extended dry seasons during which cropping is Impossible without irrigation; but
adequate Irllgatlon IS frequently ellher unavailable or beyond the financial means of a small farmer.

The SEI·250 Sun Pump is a solar-powered water pumping system Which can dramatically alter the
Irngation options open to 'these farmers. The unit has been specifically deSigned to supply imgatlon
water to farms of 1 to 4 ha . depending on Ilhand cropping pattern. where conventional methods are
Inappropriate or becoming prOhibitively expensive.

DeSCRIPTION

The lightweight. portable Sun Pump is a self·contalned system comprising a 250-watt photo
voltaic array. a pumpset. a MaXimum Power Controller (MPC) and a mounting frame. The entire
unit can be easily moved from house to field or from one water source to another: its simple operation
and low maintenance make it .particularly well suited for use in rural areas and in other places not
served by an electric grid. The MPC is an electronic device which matches the pumpset load to the
power available from the solar array under varying conditions of insolation (sunshine). This raises
the efficiency and maximizes the yield of the system. ensures good start-up capability and. within a
broad range. varies the speed of the pump to maXimize output when either insolation or lift conditions
diverge from the basevalues for which the equipment was deSigned.

The Sun Pump available today is optimized to yield 2.5 liters/second at a lift of 4.5 meters (40 gpm
3t 15 ft.) Solar EleCtric International pumps With larger yields and lower/higher lifts arebei(lg
1eveloped and will be available in the near future. : .

OPERATION AND MAINTENANCE

The SEI-.250 Sun Pump is Quiet. safe and simple to operate The user merely places It In the proper
south-facing direction in the morning. lowers the pumpset and switches the unit on. If he does not
intend to move the Sun Pump daily he leaves the switch on: the untt will automatically turn on and off
as the sun IIses and sets.

;;.

Routine maintenance involves occasional water nnsingto remove any accumulated dust or dirt.
The array should have a trouble-free lifetime of 15 years, while the pumpset should last 7 • a.years.

..
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~~-.,..- ..Sturdy frame supports the array. allows proper orientation to the sun and

facilitates transportation of unit.

Flugged. high-reliability. easily maintained
Outer surface protected by tempered glass which provides high transmittance
Peak power: 250 Wausa
Open circuit voltage: 125 VoltsD
Short Circuit current: 2.5 Ampsa

SubmersIble. high efficiency variable voltage(varlable speed
Nominal operation 3000 RPM at 60 Volts DC
Brushless. permanent magnet deSign eliminates need to unseal motor for

periodiC maintenance,
Vertical axis. single-stage centrifugal pump close·coupled to motor
High impact plastic impeller and casing
Integral flotation device
Optimized for high-flow. low-head canal and open well conditions

ARRAY

",

~..
:.
.. to

FA-AME -

PUMPSET

'.

MAXIMUM POWER

CONTROLLER

Safe operation to 325 Watts
Output limits: 5 Amps. 75 Volts
Electronically matches pumpset load to available array power. under all

conditions. using pulsewldth modulated downconverter with integrated
circult·logic.

PERFORMANCE

~
M.-t... F_

.'
Dlschargea 2 4 6 6 12 , 18.. '

Liters/sec. 35 2.75 1.5

MJ/hr, 12,,6 99 54

US Gal/min, 60 48 26

Ac·in/hr, 14 ,11 .06

13 Under lypical field condit1ons,(95 Mw/cm' insolatIon: 30·C ambient temperature),

r

- " ....
:~ ~~:.

SOLAR ELECTRIC INTERNATIONAL

4837 Del Ray Avenue

Washington. DC, 20014
Phone (301) 656·9614
Telex 248491 SEIW

5. Thj! Parade

Castletown

Isle of Man

(0624)822·594

Telex 629643 VINCE

4/80
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SOLAR ELECTRIC INTERNATIONAL

SCHEDULE OF CURRENT AND INDiCATIVP.
FUTURE PRICES· FOR SEI SUN PUMPS

Year

1980/81 1981/82 1982/83 1983/84 1984/85 1985/86

1-\0
ll-~O

:Z1~50

51··100
101··:00
201.-500
5uI-1000

1001-2000
2001-5000
5001-10,000

__________________________ (u.S. Do11ars)--------------------------

$5,250 $3,950 $2,650 $2,150 $1,650 $1,250

4~750 3,600 2,650 2,150 1,650 1,250

4,250 3,250 2,650 2,150 1,650 1,250

3,750 '3,000 2,500 2,150 1,650 1,250

3,450 2,750 2,300 1,900 1,650 1,250

2,65:) 2,200 1,825 1,450 1,125
2,150 1,750 1,300 1,025

1,650 1,275 950
1,250 925

900

SEI-SOO...-
1-10 $7,000 $5,500 $4,000 $3,000 $2,350 $1,850

l1$~ZO 6,500 5,100 4,000 3,000 2,350 1,850

2\-50 6,000 4,750 4,000 3,000 2,350 1,850

Sl-100 5,500 4,500 . 3,750 3,000 2,350 1,850

101-200 5,200 4,250 3,550 2,775 2,350 1,850

201-500 4,150 3,450 2,700 2,150 l,72S

501-1000 3,400 2,625 2,000 1,625

1001-2000
2,550 1,900 1,550

2001-5000
1,850 1,500

5001-1e,ooo •• 1,475

, -

*1980$ ex-factory
April, 1980
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ECONOMIC AND SOCIAL DATA

COUNlAY, MOROCCO

roTAl PQPULATlOt•• ClttOUSANQS.MI019801 MAJOR EXPORTS ••• 11'9181

EXPORTS TO U.S.
I. "ILLIONS. US. Foe, 11971.
AS t Of TOTAL EXPORTS 11'911'

PER 'AP.I'A G 0 •• IDOLLARS.19181 .10

AVERAGE AN~O~L PER (APITA ~EAL GNP GROWTH .'TE•• 11960-1&1

AVERAGE ANNUAL AAf( OF INHAlIoo 11960-10' Z.ll "'910-111) 1~lt MAJOR (MpORTS ••• 11~181

2~ 11'9781 ~3 11'919' ~)

n "9181 11'111'1911 n- ,..
MACHINfRY FOODSTUFFS Oil PRD~C'S

feMALE H.D
ffHAU Sl.8 ·.TtUDE6AUNCEU HILLIONS. U.S.1I19171 -1.a9Ullll -1 ...c.ZC19' -1.thI9

NATIO~AL 1~(OHf RE(EIYED &Y LOW 20t Of POPUlATI~ •• 11910'

LIFE ElCpECTAJ«:Y AT 81IlTH. IN YURS
119181 TOTAL ~5.~

eI9~8' TOTAL ~O.~

~.Ot I"PO~TS fROM U.S.
IS MILLIONS. US. CIF' 119711
AS • OF TOTAL IMPORTS 11911'

202 1191111
•• ,,97U

249 11'I1<J1
n Cl91<J'

24l
n

ADULT LITERACY· RATE 11~111

11"60'
lOTAL 21. HALE lit' fEMAlE I"'" MAIN TRADING PARtNERSI fRA~C~ SPAI .. ITALY
TOTAL 1.., HALE ll' fEMALE 61

ExTERNAL PUIIlIC ·DE&T AS 'OF..,.P IIQ1U ~0.11

-----
AVEMAGE~NNUAL PlA CAPITA A~RICULTURAL PRooutTI~ GkOWTH RATE

11910-1~191 -2.8'

SERVICE PAYMENTS ON EKTfRNALPU8LIC DEBT.
.l MILLIONS, u.. S.I •••••••••••••••••••••••••••••• ·119181 ~ ...
AS .1 tJF EIIpORT EARNINGS lOUT SEIlVICE RUIO ••••• 11918' 18.n

AGRICULTURAL PRODUCTION AS I OF GOP•••••••••••• 119181 In

I'OpuU II ON OEN SITY I SQ til OF AGR I CULlURA lUND U"1I0' l55 POPULATI~ GROwTH ~ATE •••••••••••••••••••••••••••• 11969-191 1.91

-CENTRAL GOY£ANHENT FINANCES-

. ,
IfAJOR AGRICUlTURAL EKPO~TSII1919' ORANGES TOMAIOES

MAJOR AGRICULTURAL 1"PORTSII19.~' WHEAT YEG. Oil SUGAR

PROPO~TION OF LA80R fORCE IN AGRiCULTURE ••••••• 119181

SUGARIlUU n

J2lPOPULATION IN URBAN AREAS ••••••••••• 1196Q'

p·EOPLE PER PHySiCiAN•••••••••••••••• ·.19161 11.101

POPULATION 119181 .IN AGeG~OUPI

10-14'1'115' 1t6.5t 115-6..VRSI ~o.n U~. VRSI l.~t

INFANT DEATHS DURING fiRST YEAR Of LIFE I 1000 ItlfANH Cl'f121 I))

YE~ TOTAL 81RJHS PER 1.000 POPULATION••••••••••••.••••••• 119191
1191'91
11919 1 HAUlED NOItEN AGED 15-~1t VRS. US ING CONTRACiPlION••• 11.91'01

ARABLE -UNO
:in
29'

8Y Low£ST-IO' 1.0'LAND O~EDI II.?]' BY TOP 101 ~9.01

IfAJOR CROP I 51
SUOS1~1£NCEI WHEAT 8A~lEY

CASH,WHEAT ORANGES

ItSt ~ /

CD

'51 ,
-. I:\:l

~O.Ot

Il.Ot
1.1I¥

191ENEkGY PROUUCTION AS t UF CON5UHPTION••••••••••••••• ,J Q18.
130 ...~~

I

1111 ~.09l PER C4PITA. CALORIE SUPPLY ~s A t.OF REQUIRflfEHTS •••• 11911'

Cl8' -1.28e. POPULATION WIfH REASONA8LE AC:;CESS TOSAff WAHR SUPPlYCl q 151

"AJOR CAUSES OF
. DISEASE 119nlt.EASlES EYe DISEASES

118' 2,806 DeATH•• 119111MEASLES RESPIRATORf G~STROINTESTINAL

9.9S 1181 11.5. TOTAL SCt«lOl E"'ROllKENT AS1 OF POPULATION IN AGE GROUpl
4.0' I1UI ).11 PMIHARY.·......... 119111' TOUL hb.ot I1AU &6.0t ff"A.LE

SECONDARy........ 11916' TOTAL 11.0t I1AlE 21.0t fEMALE
POH Sf.CO~D"RY .'. 1·1'1111 TOTAL 4.2; ~I\lt: It.'''lfUULE

8.:i'C 1111
l.n 1111

TOTAL IlOItEHU; REVENUES U MILLIONS. u.S.1
ll911» 1.991 1111 z,'aa

TOTAL l~pEHOITURfS 1$ MILLIONS. U.s.,
11916. J.8U Ull ~.69Z

DEFICITI-I OR SURPLUS Is ItILLIONS. U.S.I
'1916' ~~.ll0 ell' -l.10~

OfFENSl EKPENDITURES.
AS t OF TOTAL EXPENDITURES •• 11'916'
AS 101' GNP••••••• , ••••••••• 119161

OfFICI-'L INTERNATIONAL RESERVES. GROSS HOLDINGS END OF PERIOD.
UMIlLIONS. U.s.,· 11'917'~)l 118' M9 fl." 590
lQUIV~L!:~JT TO 2.piMOIHHS OF IHPORlS &l'H91
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Appropriation Category : Agriculture, Rural Development and
Nutrition

Life-of-Project Funding: $6,700,000

Intended FY 1981 Obligation: $1,500,000

. This is to advise that AID plans to obl.igate $1,500,000 in
FY 1981, Agriculture, Rural Development and Nutrition (ARDN)
grant fund.s for this project as shown in the Data Base,
rather than $1,300,000 .in Selected Development Activities
(SDA) funds as shown in the FY 1981 Congressional Presenta
tion. In addition, the plannedlife-of-project cost is now
$ 6,700,000, $1,700,000' higher than the $5,000,000 shown in
the FY 81 CP and Data Base.

20 - 1

AGENCY FOR INTERNATIONAL DEVELOPMENT

ADVICE OF PROGRAM CHANGE

A!~i.~EX 20

As a resultof·an Agency decision made after the preparation
of the FY 81 CP increasingly to fund energy activities from
ARDN funds when the activities were aimed at rural areas,
hereinafter all funding for this proje.ct will be from Section
103.. The planned funding increases for FY 1981 and for the
life-of-project are based on feasibility studies and final
project design cost estimates which were not complet.ed when
the DataBase was prepared.

Country : Morocco

Project Title : Renewable Energy Development

Data Base Reference: Near East Programs, p.41

Project Number : 608-0159

1\ttachment: Revised Activity OataSheet

•

The attached notifications were sent to the Hill on July 7,1981.
Obligation may be incurred on July 22, 1981.

.'
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Center for /lrynewllble F~..!rgy \kvelol'mN'1. er,l."hU:;hp,1
Small re...ote hy.lroeJeetrlc Poeno"ntlon "lInl. 1"'''.I"e!;"

estahl 'she.1 . • ••••••••••.•• ' ••....•...
nOllll', whul ftn,1 bIomASS 1" I"t 1"·...1 .."'.n 'n'1l.n11 ... ,1

nn,l functJ ,,"t.n~••••.•.•..•• : •.......•..... , ..'.. , _
t-broccnn st.aff traine.1 fOI' I:ellte" .•...•••...........

A,I.». - financed Jnputs

I'ersonne1 .(long-term Il I'.y i... .•.................
(short lermlOO p.m.) :

TrninillR (long-term 21, I'.y.) .•••••••.••••••••.•..•
(ohort.-term J20 1'.11I.). •.••••...•..•.•...•

COJmlolt I tles (such as laborRt.ory IIn,I hydro-Ilowel'
generRtion equl'lIIlent. r.mRll l,hol.o-vlllt,lIc 1'""'1'1111'; nwl

refrigeratlon units, «nd wllul-powered-elecl.r1c iUR
unlt.s) .
3IoR11 projects ftlll .
other costs (prepRrntory ol",JI ..n, evn1I1Rl.lon.et".)

ll'lckground: Morocco is one of a number of countries whQse economi c
development is threatenerl by increasing energy costs. A.J .D. energy
t.enm:; visit.ed Morocco in 1~1B and 1919 to analyze the MOroccan enerr,y
situation nnd C!x'lmine opportunities' for renewallle energy activitler..
1'tw teams recommenc1ed t.hat a Center for Renewahle EnerP,}' Developlnf'llt.
be estnblished unrler the aegt.s of the Minist.ry Qf Energy and Mines
(t{f:r~)•

rroJeet Descril,!;lo,.!.: The project bCC'lII eRrly i .. 1900 with furth"r
'alrYPy" 'lnd ,Ie:;ign I(ol'k. Now that fcasibil i I;y st'Hli es hnve been
eo,n!' I et.e<l. I.echn lcal IlSS Istance will be prov idelt to (l) deve 101' I,h"
Cp.ul.er. (2) trllin Moroeclln staff in Morocco. the Unit.ed States amI
t.hi rrl countries; and (3) design and carry out 1\ renewable energ,y
rese'lrch Rn,l development program under Cent~r sponsorship. II.I.D.
vi 11 also finance the procure...ent of U.S. source teehnieal and
"ci"nl.iric equipment for the Center .and for the pilot pro.lects aud
dmo<>n"tratlon projects.

Relation of Project to A.J.D. Country Strategy: One of the major
ele...ents of II,I.O.'s strategy in Morocco is to assist the Government
of ~brocoo to integrate renel(able energy development into national
encr~3 1'lanninr.. and mnke renewable sOllrces available to grollps
lackinp, accC!ss to conventional energy.

~.",fici'lrfes: 'I1le imml'<llate beneficIaries of the pro.lect will be
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FUtKll NG AND pnOGRESS ON THE ACT IV I TIES UNDER THE SMAL L
PROJECT FUND. CRITERIA FOR USE OF FUNDS SHOULD BEI1UTUAL·
LY AGREED UPON ANDMISSI~N SUPERVISION EXERCISED BV REGU
LAR, ~OT LESS THAN QUARTERLY, POST APPROVAL REVIE~OF FUNe·
ING DECISIONS WITH RIGHTS TO DISASSOCIATE US FONDS FROM
ANY.ACTIVITY NOT CONSISTENT WITH AGREED CRITERIA.
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SUBJECT: PP FOR MOROCCO RENEWABLE ENERGY DEVELOPMENT II
(698-9159)

1. TilE NEACREV I EWED AND APPROVED SUBJECT PP ON JUNE ,4,
1981. THE COMMITTEE WAS PLEASED WITH THE OVERALL CLARITY
OF THE PP AND .cOMMENDS THE MISSION ON AN EXCELLENT PROJECT
PAPER.

2. THE NEAC OVERALL PERCEPTION IS THAT 'THE PROJECT RE-
QUIRES A L'ARGE NUMBER Or SEPARATE AND LABOR INTENSIVE MIS
SION ACTIONS WHICH WILL UNDOUBTEDLY INCREASE MISSION'S
ANDAID/W WORKLOAD. THE COMMITTEE RECOMMENDS THAT'THE
PROJECT DESIGN BE REVIE\.IED WITH THE GOAL OF DECREASING
THE Nur1BER OF DIRECT MI~SION INTERVENTIONS, SOfIE OF THE
SUGGESTIONS AND RECOMMENDATIONS WHICH FOLLOW ARE ATTEMPTS
TO ACHIEVE TtllS GOAL,

'3. IN THE PilOT PROjECT ~UND, SUB-ALLOCATION OF FUNDS
SHOULD HAVE MISSION DIRECTOR'S APPROVAL. TH~SE PROJECTS
SHOULD, HOl,./EVER, BE PACKAGED BV AP.PL I CAT IONS OR TECH
NOLOG1ES IN ORDER TO ASSURE THAT THEVARE RtASONABLV

INTEGRATED AND COORDINATED, AND TO REDUCE THE NUMBER OF
HISSION REVIEWS TO A MINIMUM.
4: IN THE SMALL PROJECT FUND THE MISSION SHOULD NOT
BECOME INVOLVED IN INDIVIDUAL FUNDING DECISIONS. SELEC-'
TION OF PROJECTS SHOULD BE GOM RESPONSIBIL lTV WITH ACTIVE
ROLE FOR US CONTRACTOR RATHER THAN THE PASSIVE ROLE
ENVISIONED BV THE SUGGESTION THAT THE US CONTRACTOR BE
GIVEN VETO POWER OVER PROPOSALS. ROLE PLAVED BV US CON-
TRACTOR WOULD DIMINISH AS COER CAPABILITV CaROWS. THE GOM
IN CONSULTATION WITH THE CONTRACTOR SHOULD BE REOUIRED TO
PROVIDE THE MISSION WITH A QUARTERLY Rf~ORT ON PROJECT

S. SELECTION CRITERIA GUIDELINES NEED TO BE DEVELOPED
FOR BOTH PROJECT FUNDS, BUT PARTICULARLY FOR THE SMALL
PROJECT FUND AS ITS USES ARE RELATIVELY LESS DEFINED IN
PP. THE US CONTRACTOR 101 I TH ASS I ST ANCE FROM COER STAFF
SHOULD DEVELOP tHE CRITERIA ALONG WITH THE AOMINISTRATIVE
PROCEDURES FO,R MANAGING THE FUNDS. GENERAL GUIDELINES
FOR DEVELOPMENT OF THESE CRITERIA SHOULD BE PROV~DED IN
AN ANNEX OF THE P~. THESE GU IDELINES SHOULD BE BASED ON
THE NORMAL AID PROJECT CRITERIA INVOLVING ECONOMIC,
SOCIAL, ADMINISTRATIVE, TECHNICAL, AND BUDGETARY FEASI
BIL tTY AS WEU AS ADEQUACY OF A DATA COLLECTION SYSTEM TO
INSURE ANHCIPATED RESULTS. A CP SHOULD BE ADDEDRE-
QUIRING I1ISSION'S CONCURRENCE IN THE CONTRACTOR/COER
DEVELOPMENT CRITERIA AND PROCEDURES.

6. IN ACCORDANCE WITH GENERAL GUIDELINES, PARA 2 ABOVE,
• TH~ US CONTRACTOR SHOULD BE RESPONSIBLE FOR ALL PROJECT

COMMODITY PROCUREMENT EXCEPT IN THOSE CRITICAL CASES
WHERE EQUiPMENT DELAVS WILL SIGNIFICANTLY EFFECT THE
IHPLEMENTAT ION AND OVERALL SUCCESS OF THE SUB-PROJECT.
THE COMMITTEE IS IN AGREEMENT WITH THE MISSION ON THEIR
PROCUREMENT OF THE SMALL HVDRO IOU I PMENT AND OTHER CENTER
EQUIPI1ENT AND MATERIALS REQUIRED WITHIN THE FIRST SIX
MONTHS-OF THE CONTRACTOR'S ARRIVAL. DECISIONS ON OTHER
EARLY PROCUREI1ENT SHOULD BE MADE ON A CASE BV CASE BASIS
IN LIGHT OF THE URGENCV OF NEED AND MISSION PROCUREMENT
OFF I CE WORKLOAD.

7. ANOTHER HEAC CONCERN WAS TKE FlEXIBll lTV OF THE CON"
TRACT AND ALLOCATION OF GRANT FUNDS BETWEEN THE VARIOUS
PROJECT COMPONENTS. THE NEAC SUGGESTS I1ISSION KEEP AS
MUCII FLEXIBILITV AS POSSIBLE DURING IMPLEI1ENTATION. THERE,
FORE, THE NEAC RECOMMENDS THAT THE INITI AL TA CONTRACT BE

LIMITED TO TWO YEARS AND THAT FUTURE TA NEEDS BE ASSESSED
AS CONDITIONS EVOLVE. THE PROJECT DESIGN SHOULD ALSO
ALLOW FOR FUNDING SHIFTS BETWEEN PROJECT COMPONENTS IF
AND AS NECESSARY.

a. ADDITIONAL ITEMS THAT REQUIRE ELABORATION AND DEVELOP·
HENT FOR THE FINAL DRAFT OF THE PP ARE:

A. THE COMMODITY PROCUREMENT SCHEDULE ANNEX NEEDS TO BE
EXPANDED WITH DETAILS ON EACH COMPONENT OF THE PROJECT
GIVEN NEAC RECOMMENDATIONS, PARA 6.

B. THE STATUTORY CHECKLIST, ANNEX 12, NEEDS TO BE UPDATED
SINCE AT PRESENT IT ISAN ADDitiON TO THE PHASE 1 PP AND
THE CHECKL 1ST HAS CHANGED SI NCE THE PHASE 1 CHECKL I ST 'WAS
DEVELOPED.

C." THE EVALUATION PLAN (PAGES 71-72) NEEDS TO BE
EXPANDED AND DEVELOPED FURTHER. THERE I S SOME CONFUS ION
IN THE PLAN BETWEEN MEASURING PURPOSE LEVEL ACHIEVEMENT
(I. E. ESTABLISHMENT OF AN EFF ICIENT AND RELEVANT CENTER)

ANDMEASUR ING MOROCCAN ENERGY NEEDS AND DEVELOPMENT. IT.
IS ALSO NOT CLEAR IF THE CENTER EVALUATION WILL INCLUDE
AN EVALUATION OF PILOT PROJECT ACTIVITIES. CONCLUSION
OF NEAC wAs THAT EVALUATION SHOULiJ FOCUS ON, INSTITUTIONAL
CAPAC I TY ISSUES.

D.THE PP ~E£DS A SUMMARY FUNDING TABLE IN THE PROJECT
DESCRIPTION WHICH SHOWS THE VARIOUS SUB-PROJECTS, THEIR
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fUNDING COMPONENTS, AND WHETHER AID OR CiOI1-FUN.j)ED.

E. THE MISSION SHOULD DELETE THE GENERAL WAIVER FOR
-EUROPEAN OBSERVATiON VI5IT$ AND USE A CASE BVCASE WAIVER.

THE BLANKET WAIVER MAY ENCOURAGE RENEWABLE ENERGY VISITS
TO EUROPE; RATHER THAN TO U. S.

F.ANANNEX NEEDS To BE INCLUDED FOR TIlE TWO PROJECT
FUNDS' CRITERIA GUIDELINES SUGGESTED; PARA 5 ABOVE.

G. AN ADDITIONAL CP SHOULD BE ADDEO FOR MISSION'S CON
CURRENCE ON THE SMALL PROJECT FUND AN~ THE PILOT PROJECT
FUND SELECTION CRITERIA AND ADMINISTRATIVE ~ROCEDUR~S

DEVELOPED BY THE CENTER WITH ASSISTANCE FROM US CONTRACTOR.

H.CONSIDERATION SHOULD BE GIVEN TO CREATINl AN ADMIN
ISTRATIVE MECHANISM WITHfN THE CENTER TO FOCUS ON TECH~

. NOLOGY APPLICATIONS. tHIS GROUP WOULD CONSIST OF ENE~GY

, SPECIAL 1ST RESPONSIBLE FOR CONSERVATION AND VARIOUS SECTOR
,APPLICATIONS SUCH AS RURAL AND AGRICULTURAL, INDUSTRIAL;

'COMMERC IALII NST I;'UT IONAL, AND DOMEST IC. ONCE SECTOR
fNERGY PROBLEMS HAVE BEEN IDENTIFIED, THIS APPLICATIONS
GROUP WOULD WORK WITH THE TECHNOLOGY SPECIALIST IN PROJECT
DESIGN AND DEVELOPMENT. THIS SUGGESTION REFLECTS CONCERN
THAt THE COER AS PRESENTLY CONFIGURED DOES NOT HAVE A PLAN
FOR A MUL TI-P Isc I PLI NARY APPROACH. TO DETERM INING APPROPR l
ATE TECHNOLOGIES GIVEN A SPECIFIC PROBLEM. THIS GROUP
SHOULD BE CREATED WITHIN THE PROPOSED STAFFING;LEVEL OF
COER.

I. PP; P. 2.13, INDICATES EARLY TRAINING WILL BE SHORT
TERM TECHNiCAL TRAINING FOR ENGINEERS. LONG-TERM TRAIN
ING PLAN, P. 2.13-21, INDICATES THAT AL THOUGH ACADEMIC PRO
GRAMS MAY INCLUDE EXPOSURE TO NON-TECHNICAL SUBJECTS, ALL
PARTICI.PANTS WILL BE ENROLLED FOR tiS DEGRE£S. NEAe CON
SIDERED IT ESSENTIAL THAT BOTH EARLY SHv'(l-TERM AND LONG
TERM ACADEMIC TRAINING PLANS AND SCHEDULE PROVIDE CENTER
WITH A BALANCED MIX of PROFESSIONAL SKILLS, NOT SIMPLE 
HIGHLY TECHNICAL EXPERTISE. WHAT IS THE TRAINING PLAN FOR

NON-TECHNICAL STAFF SHOWN, P. 19, FIGURE 2, AS PART OF
, OPERAT IONS RESEARCH AND PL ANN I NG UN I T?

J. THE NEAC ALSO SUGGESTED CP REQU IRING THE CENTER TO
DEVELOP A TIME PHASED RECRUITMENT AND STAFFING PLAN WHICH
WOULD ENCOURAGE THE COER TO INCREASE ITS STAFFING ASAP
AND TO PROGRESSIVELY TAKE ON MORE RESPONSIBILITY FOR THE
IMPLEMENTATION OF THIS PROJECT. ONE 'APPROACH IS TO EN-'
COURAGE tiORE ON THE JOB TRAINING (PROVIDED, IN PART, BY
US CONTRACTOR) FOR'CDER STAFF INSTEAD or THE TREND TO
EMPLOY PERSONNEL ONLY AFTER COMPLETION O~ A TRAINING
PROGRAM. SUGC,rST THAT TR{\IIIIW, OF ST/IFF BE CARRIED
OUT AS EARLY AS FEASIBLE IN ORDER TO HAVE COER ASSUME
MAJOR RESPONSIBILITY FOR PROJECT PRIOR TO TIME PROJECTED
IN PP.

9. AID/W WITH PARTICIPATION AND CONCURRENCE OF MARK WARD
USAID/RABAT, IS;REVISING PP TO RESPON~ TO ALL OF THE. ABOVE
POINTS. CN IS IN PROCESS. UPON USAID CABLE CONCURRENCE
ON ~P CHANGES AND EXPIRATION OF CN WAITING PERIOD, REVISED
PP WILL BE PRESENTED TO AA/NE FOR AUtHORIZATION. STOESSEL

tUNC.L'AS·S I'F lID

(I).urlTlG~O it NG 20-4

·1nElLEG.RAM

,,-

-
....

,'-

,



Annex 21.
....

~,j~dj#·rt?&Hrt'1ttt€\;ie;h~M i'rt efwiKttnK:r#?f·
r"" .. ' ~-

'1'~"\' ."'~" ... ":.,,,.~.:t!:•.~,~,. ",.,., .... _;.. ~.;.~.:--. ,', ..-... .'~~. _.... '" ~.

H nwrr1ttfs,rtMtwftttri:lti7ittrr'tiibidtriierce .

21 - 1

Bibliography

1. J;<I.D. Project- Paper: Morocco - Renewable Energy Development, Phase 1_
De:cember 14, 1979 ..;..

2. A~I.D. Energy Assistance Policy Paper, January 1981

3.
r.

A.I.D./USDA Bioenergy Team: Biomass for Energy in Morocco prepared
in August 1980 for A.I.D. '.1nder PASA No. AG/DSB-5709-6-79

.,

4. Charles T. Main tnternational, Renewable F.nergy Development Project, .
Morocco - Phase I. October 31, 1980. Prepared for A.I.D. under
IQC No. AID/SOD/PDC-c-0300

Volume 1: Study Coordination Report
Volume 2: Renewable Energy Development Center in Marrakech
Volume 3: Small Pilot Hydro Power Generation Systems
Volume 4: Piiot Wind and Solar-Powered Water Pumping Systems

5. Davenport, Stanton W. Observations on the Design of the Center for
v Renewable Energy Development prepared for USA1D December 1980.

6. Development Sciences Incorporated. Renewable Energy and Moroccan
Development. Draft report prepared for the A.LD. Office of Energy
June 15, 1979

2. Development Sciences Incorpora~ed. Morocco Center for the Development
of Renewable 'Erler Pro ram Initiation and Staff Trainin , prepared
January 26, 1981 for A.I.D. under IQC contract No. AID SOD PDC-e-0306

s. Development Sciences Incorporated. The Econotnic.Costs of Renewable
Energz (Draft), prepared February 10, 1981 for AID/Washington under
IQC Contract No. AID/SOD/PDC-e-0306 •

.'

9. Government of Morocco, Ministry of Energy and Mines. "Energies
Renouvelables", Rapport de la Sous-Commission de l'Energia: P:ojet
d~ Plan Quinquennal 1981-1985.

10. Bammoudi, A. Socioeconomic Study of S~all Hydro Sites. Working papers
0'0 Msemrir and Arhbalou-n-Kerdouss, March 1981.

: .

11. Banz, Michael, P.E. A.I.D~ Office a£ Engineering, Development Support
Burea~, A.I.D.: Utility Load Management for Rural Power·Generiiion Projects.

12. Palmedo, P. and B. Baldwin. "The Contribution of Renewable Energy
Resources and Energy Conservation as Alternatives to Imported Oil in
Devloping Countries", Energy/Development International (E/D1), Februa~

6, 1980. Quoted in The Economic Costs of Rene'<otable Energz, Development:
Sciences Inc.




