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MOROCCO RENEWABLE ENERGY DEVELOPMENT
 
PROJECT PAPER AMENDMENT No. 2
 

I. Summary and Recommendations:
 

The purpose of this Prolect Paper Amendment is to increase the Life-of-
Project funding by $2.5 million to cover costs directly attributed to a 
technical assistance contract which was higher than anticipated and to 
cover costs related to the selection of a more viable p!*.'t project. The 
$2.5 million would also cover the effects of inflation. The revised budget 
appears as Table 4. 

The Renewable Energy Development Project (608-0159) was designed to as
sist the CON's Hinistry of Energy and Mines (MEM) to create a Center for 
Renewable Fnery.y Development (CDER) with the professional staff and 
facilities -o carry out a wide range ofapplied research, pilot activities, 
studies and analyses to identify the most effective ways to exploit 
Morocco's renewable energy potenti al and develop programs to encourage 
its efficieut use throughout the country. This project has been very 
closely moni ored by both USAI)/Rabat and the Government of Morocco (COM) 
during the last 12 month.;. 

It is apparent that the activities planned to ensure realization of the 
project's goals and purposes require an additional $2.5 million due to 
increased contractor management resp;:nsibilities, a revised site selec
tion for a hydr'electric pilot project, and inflation. 

USAID/Rabat carefully considered areas of potential re-design to bring 
costs within the original LOP funding level of $6.7 million, but has 
determined that the best alternative is to increase life-of-project (LOP)
 
funding. The additional $2.5 million will bring the total LOP f-nd'ng to
 
$9.2 million which will assure an environment more conducive to foster
 
project success.
 

Combined with the current schedule of obligations for the project, the
 
additional $2.5 million will need to be allotted as follows: $0.20 ml
lion in FY '83, $1.0 million in FY '84, and $1.3 million in FY '85.
 

In short, the project is being implemented as approved and is fully con
sistent with U.S. policy objectives and AID's development strategy in
 
Morocco. The required funding increase falls within USAID/Rabat's AAPL
 
and is consistent with the Phase II Authorization in every regard except
 
cost.
 

II. Developments Slipporting a LOP Funding Increase:
 

A. T.A. Contract
 

With USAID assistance, CDER drafted an RFP for a host-country contract
 
for long-term technical assistance. Pursuant to project approval guidance
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many of the management tasks were included in the contractor's scope of
 
work. In addition to furnishing technical assistance as described on
 
pages 22-23 of the PP, the contractor is also responsible for A) lecal
 
on-the-job training and academic training, B) procurement of several
 

hundred pieces of laboratory equipment, C) specification/installation of
 
two dozen pilot projects (except hydro) and D) design/management assist
ance for a $6.40,000 small projects' fund to provide T.A. and financing
 
for private enterprise ventures in the renewable energy field.
 

There was unanimity among GOM .election committee members and USAID ob
servers that the T.A. proposal submitted by Research Triangle Institute
 
(RTI) was the most responsive to the RiP.
 

A factor contributing to the. contract price was the lengthy experience
 
of candidates proposed for resident and consultant positions. Each
 
candidate easily had an average of 15 years of continuous scientific and 
commercial experience in renewable energy technologies. 

The largest budget increase in the T.A. contract centered around labora

tory equipment. In this regard, it should be noted that almost four years 
will have elapsed between the time AID first developed an illustrative re
newable energy equipm.ent list in late 1980 and the actual delivery of that 
equipm ent. The scientific instrumentation specified in the R11 is under
going rapid improvement and sophistication lading to much higher costs. 

Finally, whi.e the RTI contract represents a 4.0% increase over the antici
pated costs, some of that increase is due to the effects of inflation 
since the contract was signed 8 months late compared to the ambitious 

schedule put forth in Annex 3 of the PP. It is now. recognized that the 
PP schedule for contracting did not reflect standard GOM processing which 
is quite protracted. (See revi:7ed schedule attached as Annex 1.) 

In summary, the T.A. contract over-run is due to three causes: 1) AID's 
need to shift greater managerial responsibility to the contractor, 2) an 
RFP which encouraged the submission of the very best T.A. packages possi
ble, and 3) delays leading to inflation which has particularly affected 
the procurement cost of hundredsof laboratory i ms. 
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B. Confirmation of Small Hydro Demonstration:
 

USAID and GOM are developing three hydroelectric demonstrations virtually
 

independently of the T.A. contractor. While it was initially presumed
 

that management of this "tried-and-true" technology would move along
 

rapidly, three consultaacy efforts were finally required.
 

First an IQC developed proposals which missed the intent of the demons
tration: to show the economic attractiveness of small-scale, run-of-the
river hydroelectric units located off-grid. Rather missive civil works
 

projects insensitive to exiszing agricultural irrigation patterns were
 

proposed.
 

These over-designed proposals were scaled down with the advice of a very
 

experienced senior-level small hydro expert. During this second effort,
 

the expert understood that he could propose no alternatives to the 3
 
to reduce costs under
identified sites and that he should do his best 


these constraints. In view of the extraordinarily high projected costs
 

per kwh at Msemrir, AID and ONE decided to reject Ysemrir. The Msemrir
 

demonstration would also have conflicted with farmers' inherited water
 

rights. Also, USA!D was aware that local complaints had been voiced to
 

the Prime Ministry concerning another pilot project, Archbalou.
 

In light of these developrents, USAID/Rabat sought a third and final 

opinion from two Moroccan firr-s working in tandem with the U.S. National 

Rural Electric Cooperative Association (NRECA). This approach succeeded 

in locating Tinkhar N'Ifni (an exceptional hydro site), in lieu of Msemrir 

and confirmed that conservative elencnts in Archbalou (ad been fearful 

that they could not divert water to irrigation in the event of drought. 

A "tounhall" teeting arong the Archbalou farmers, the Moroccan contract
 
a mechanical re-design
engineers, and elected officials concluded in 


which would allow daily manual control ovec electric generation such that
 

the community retained absolute control of their spring.
 

USAID and ONE with CDER supervision have consequently agreed on the three
 

hydro sites summarized below in Table No. 1. All three sites are in very
 

remote mountainous regions far from any potential extension of the grid.
 

Because of their common special feature of having year-round flowing
 

spring water, they are self-sufficient and relatively prosperusexamples
 
practicing subsistence agriculture in
of traditional rural co-runitis 


a barter economy. Fortunate'y, none of the pilot projects will disrupt
 

current agricultural productivity. (However, the residents of Archbalou
 

may during very dry sc-zr.ers be forced to decide between electrical produc

tion and crop irrigation). All sites are economically superior to the
 

only rational alternative -diesel generation. Tinkhar N'Ifni's kwh will
 
(Line 12 divided by line 13).
cost 37% of a comparable diesel generator. 


The other two sites have hydroelectric costs which are about 85% that
 

If the three villages had decided to install
of installing diesel units. 
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TABLE I Summary of Hydroelectric Pilot ProjectsA
 

i. 	 Village Name Tinkhar Archbalou Tabant
 
N'Ifni N'Kerdous Alt Imi
 

2. Province 	 Azilal Errachidia Taroudant
 

3. 	 Distance from
 
Paved Road 120 km 60 km 75 km
 

4. Population served 	 12,250 1,066 1,117
 

5. Powerline Costs 	 $375,000 134,000 164,000
 

6. 	 Civil Engineering 292,000 134,000 352,000
 
7. 	 Machinery 456,000 84,000 361,000
 

8. 	 Total Installed Cost $1,123,000 352,000 877,000
 

9. Installed kw-capacity 	 750 65 200
 

10. 	 Cost of kw installed $1,497 5,415 4,385
 

11. 	 Annual Hypothetical Invest
ment Cost per ONE
 
(20 year life) $132,000 41,000 103,000
 

12. 	 Cost of kwh presuming
 
3,000 hours of annual
 
plant factor $0.059 0.213 0.172
 

13. 	 Cost of kwh from
 
comparable Diesel
 
Generator $0.161 0,257 0.200
 

14, 	 Net Savings per kwh $0.102 0.044 0.028
 

15. 	 Total"Avoided" 1)
 
Costs over 20 years
 
(Excluding calculation
 
of Diesel oil inflation) $4,590,000 171,600 336,000
 

1)-(3,000 operating hours/year for 20 years life x site's Installed kw capacity
 
x site's net savings per kvh).
 

A-- developed with ONE
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diesel-powered generators, they would have had to spend over $5.0
 
million during the ensuing 20 years to keep these units operating while
 
the costs of the hydroelectric units is largely a one-time expense. It
 
should be noted that these savings are very conservative because they
 
presume the price of diesel fuel to be constant for 20 years. AID's
 
contribution to the hydro projects covers aLhinery valued in 1981 at
 
$ 901,000. Inflation plus contingencies would place our contribution 
at $1.1 million.
 

Because AID, CDER, and ONE have already committed themselves to the
 
small hydro demonstrations, it has been determined that these commit
ments are virtually unavoidable. Still CDER and AID are distressed
 
because such an emphasis on hydro to the detriment of the other renewable
 
technologies would give a very unbalanced pilot project portfolio under
 
the present budget. A comparison of Part 2 of Annex 17 of the PP with
 
Table I above also points out tLat the Tinkhar N'Ifni site will involve
 
a net increase of 11,000 beneficiaries over the Msemrir site. The actual
 
generic socda) and economic benefits of small hydro are not expected to
 
be particularly different from those described in the PP. However, the
 
magnitude of the benefits has multiplied several fold.
 

C. Wind/Solar/Biomass Pilot Projects:
 

The other pilot projects and related activities (solar and wind, biomass,
 
small projects fund, and evaluation) were valued in amend nt No. 1 to
 
the 608-0159 Project Agreement at $1.300 million. They should now cost
 
approximately $1.430 due to inflation caused by the delay in arrival of
 
the resident T.A. contract staff wlto must formulate definitive procure
ment specifications.
 

In summary, there are three major reasons for the $2.5 million short-fall:
 
1) the RFP for T.A. ranked proposal quality very high so that contract
 
costs exceeded initial estimates substantially, 2) initial design advice
 
led the GOM to reject one of the pilot projects with subsequent identi
fication of a more energy efficient but costlier site, and 3) Phase II's
 
ambitious sch,:duling did not prove to reflect realistic timing for host
 
country cont.'act procedures in Morocco.
 

The GOM has also felt the impact of these changes and has accordingly
 
altered its budgetary projections to meet the same project goals. USAID/
 
Rabat staff have reviewed CDER's and MEM's new budgets with the appropriate
 
counterparts. As of this writing, the revised GON budget is depicted
 
below in Table 2.
 



Table 2: Change in GON Contribution to 608-0159
 

(In millions of dollars)
 

ProAg Amcndment Current GOM/CDER 
No. 1 - 8/26/81 Estimates 8/82 

CDER Design/Construction 2.420 2.581 1) 

Land 200 200
 

Furnishings, Maintenance, 860 2.4002)
 

Staff, Travel
 

Hydro Projects 865 1.4373)
 

Solar/Wind Projects 435 435
 

Biomass Projects 350 350
 

Small Projects 400 400
 

Evaluations 20 20
 

TOTAL $ 5.550 $ 7.823 

1)- Architect's contract 

2)- Based on CDER operational and program budget approved by Finance 
Ministry (Increase largely due to dramatic salary increases asso
ciated with CDER's new para-statal status). 

3)- See explanations in II* B. above. 

/L 
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II. Institutional and Beneficiary Impacts to be Assured under
 
New LOP Funding Ceiling
 

Table 3 below indicates the revised budget for the U.S. contribution
 
under the current authorized project ceiling of $6.7 million and
 
reflects CDER priorities. Table 4 shows the desired budget for the
 
Renewable Energy Project 0159 using the $9.2 million figure. Under
 
the new ceiling valuable services can be assured via the T.A. con
tractor and many project goals such as staff training and demonstration
 
projects could be thoroughly addressed.
 

Specific factors keyed to line items in Tables 3 and 4 are discussed
 
below.
 

1. T.A. could be extended for a third year thereby allowing RTI's
 
resident staff to provide more lasting advice and permitting a greater
 
number of short-term consultancies in the field.
 

2. All of the laboratory equipment could be procured (instead of
 
just three-quarters) and RTI would retain procurement responsibili
ties during the all important final year.
 

3. The locally based on-the-job training program could be extended
 
a third year and the number of U.S. graduates increased to 12 as sti
pulated in the Project Agreement.
 

4. AID could honor its ProAg commitment to implement future solar
 
and wind pilot projects.
 

5. With the supplemental funding available, AID would be able to honor
 
Section 4.1.D. of the ProAg - Small Projects Fund. The prospect of
 
this seed capital fund has already generated much interest among Moroc
can businesses and agricultural sector seeking the rapid conerciali
zation of renewables. The GOM would have to "close the door" to many
 
private entreprises now eager to benefit from the potential technical
 
advice and financing to be made available under the fund.
 

6. Finally, line item number 8, "Evaluations", could be retained
 
in order to fulfill our covenant in the Project Agreement to have
 
periodic evaluations conducted by competent yet desinterested parties.
 



8 -' TABLE 3: 

"FINANCIAL PLAN FOR OBLIGATION OF PROJECT FLNDS 
U.S. 	CONTRIBUTION ($000) 

FISCAL YEARS (October 1 - September 30) 

T TTAL A.I.D. : '82 

661 

" '83 

1,670 

: '84 

3,202 

: '85 

1,167 

: TOTAL 

6,700 

:1. Center for Renewable Energy Developm.: (661) : (1,070) : (2,043) : (943) : (4,717) 

: a) Preparatory Studies/training (USAID) : 611 : - - 611 

b) Priority Equipment (USAID) : 50 : 56 : - : - : 106 

c) Technical Assistance (Contractor) : 797 : 1,109 : - : 2,086 

d) Lab. Materials (Contractor) - : - 722 : 726 : 1,448 

e) Training (Contractor) :: 37 : 212: 217 : 466 

f) Design & Construction : - : _ : _ _ 

g) Land : : - : : : _ 

h) Furnishings : : - : : : -

: i) Maintenance and Utilities : : - . - - _ 

J) Staff Costs : : - : : : _ 

k) International Travel : : _ : : : _ 

:2. Identified Small Hydro Pilot Projects: 
(three) : 

3. Identified Solar & Wind Pilot Projectf 
(Five) 

:4. Future Solar & Wind Pilot Projects : 

5. Identified Biomass Pilot Projects : 

(One) 

:6. Future Biomass Pilot Projects : 

7. Small Projects Funds : 

:8. Evaluations : 

0 

0 

0 

0 
0 

0 

0 

0 

: 
: 

: 

: 

: 

: 

: 

110 

310 

88 

22 

70 

0 

0 

: 

: 

: 

: 

. 

: 

990 

0 

89 

0 
" 

80 

0 

0 

: 

: 

: 

: 

: 

: 

: 

0 

0 

124 

0 

100 

0 

0 

: 

: 

: 

: 

: 

: 

: 

1,100 

310 

301 

22 

250 

0 

0 

A  disbursed 

KI} 
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TABLE 4:
 
"FINANCIAL PLAN FOR OBLIGATION OF PROJECT FUNDS"
 
U.S. 	CONTRIBUTION ($000) 

FISCAL YEARS (October 1 - September 30) 

TT O TAL A.I.D. 

: 

' 8 2A 

661 : 
'83. 

1,789 

: t84 

3,769 

: '85 

2,982 

: TOTAL 

9,OO 

:1. Center for Renewable Energy Developm.: (661) : (1,076) : (2,423) : (.2,512) : (6,671) 

a) Preparatory Studies/training (USAlD) : 611 : 0 : 0 0 : 611 

b) Priority Equipment (USAID) 50 : 56 : 0 : 0 106 

c) Technical Assistance (Contractor) : 0 : 977 : 1,109 : 1,186 : 3,271 

d) Lab. Materials (Contractor)l) 0 : 6 : 996 : 1,000 : 2,002 

e) Training (Contractor) : : 37 : 318 : 326 : 681 

f) Design & Construction : - - : - : -

g) Land : - - : - - : -

h) Furnishings : - - - * -

i) Maintenance and Utilities - _ : - -

J) Staff Costs : - : : 

k) International Travel . - - - -

:2. Identified Small Hydro Pilot Projects: 
: (three) 

3. Identified Solar & Wind Pilot Project:: 

(Five) 

:4. Future Solar & Wind Pilot Projects : 

5. Identified Biomass Pilot Projects 

(One) 

:6. Future Biomass Pilot Projects : 

7. Small Projects Funds : 

:8. Evaluations 
* 

0 

00 

0 

0 

0 

0 

0 

0 

: 110 

:310 

: 110 

: 

22 

: 30 

: 125 

6 
6 

: 
: 

: 

: 

: 

: 

: 
: 

990 

0 

120 

0 

115 

110 

: 

" 

: 

: 

: 

: 
: 

0 

0 

130 

0 
a 

215 

110 

5: 
15 

: 

:; 

: 

: 

1,100 

310 

360 

22 

360 

345 

32 

A  disbursed 

1) - Forwarding expenses included 
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ABBREVIATIONS
 

" CDER Center for Renewable Energy .evelopnenc
 
(Centre de Developpezent des Energies Renouvelables)
 

" CTM Charles T. Main international
 

" DOE Department of Energy
 

" DH Moroccan Dirhams 

" DS/EY Development Support Bureau, Office of Energy 

" DSI Development Sciences Incorporated 

" FAA Foreign Assistance Act of 1961, as amended 

" TY Fiscal Year 

" GC1 Government of Morocco 

" GSA General Services Administration 

" GSUI GSA International 

" ha hectares 

" ZIRD International Bank for Reconstruction and Development 

. IQC Indefinite Quantity Contract 

" M* M Ministry of Energy and Hines 

" MI Ministry of Interior 

" Mi AS. Ministry of Agriculture and Agrarian Reform 

" NASA National Aeronautics and Space Agency 

" NRECA National Rural Electrical Cooperative Association 

" ONE Office National de l'Electricit6
 

" PASA Participation Agency Service Agreement 

" pm person-month 

" PP Project Paper 

" PV Photovolcaic 
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Abbrevistlbns (Contd.) 

* 3UFP 

RSSA 

* S 

* TA 

Request for Proposals 

Rlubursable Support Services Agrement 

Solar Energy Research Institute, Golden, 

Technical Assistance 

Colorado 
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CURRENCY EQUIVALE".S 

(As of April 15. 1981)
 

Currency Unit Dirhams (DH) 
DH 1 * U.S. $ 0.208 
DH 4.& U.S. $ 1.00 

MXASUZS 

1 kilometer - 0.62 mile (mi) 

1 cubic meter x 35.3.5 cubic teet (ft3) 

1 barrel (bbl) a 42 gallons (USgal) 0.159 cubic 
metar. 

1 kilovol: (kv) a 1,000 Volts (V)
 

Medium Voltage a In Morocco: 22-KV, 8.5-K7 & 5.5-

KV. 

Low Voltage a In Morocco: 380/220-V. 

1 Kloiatt (KW) w 1,000 Watts (103v) 

1 megawatt * 1,000-KU (106"6 . 103 KW) 

1 kilovatthour (kWh) * 1,000 Watthours (103 .,h) 
860.4 Kilocalorie: (kca) 

. masawatthour (MWh) 1,000 Xilovatthours 

1 Gigavatthour (GWh) a 1,000,000 Kilovatthours 

1 kilovolt amperes(kVa) - 1,000 Volt amperes (10 3 VA) 

1 Magavolt ampere (MVA) - 1,000 kilovolt amperes 

1 kilocalories (kcal) - 1,163 Watthours 

1 kilogram coal eoutvalent 
(Kice) - 7.103 kcal 

1 hectare (ha)- 2.47 acres 

1 cubic meter (&3) a 264 gallons 

1 gallon * .0038 cubic meters 



HORQCCO REiEWA3LE E.ERCY DEVELOP.EjT PROJECT PAPER A. .END.%N'T 

I. oSUPZIRY AND RLrCO.VT.DAT1ONS 

A. Costs 

The project total costs are as follows
 

Phase 11 Phase 11 T 0 T A L 
.Y-80 FY 81-84 

" AID Grant $ 600,000 $ 6,100,000 $ 6,700,000 

" GO Budget 2 420,000 Y,130,000 5.550.000 

TOTAL $1,020,000 $11.230.000 $ 12,250,000 

1. Authorized February 20. 1980.
 

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

Grantee 
 Kingdom of Morocco 
PlrinciDal Aency Ministry of Energy and Mines (M)
 

Phase I Grant Amount US $ 600,000
 
Phase 11 Grant Amendment 
 US $ 6,100,000 (of which US $1,500,000 in FY 81) 

B. Prolect Purpose
 

Assist the Ministry of Energy and Hines to create a Center for
 
Renewable Energy Development vith the professioual sta-f and
 
facilities to carry out 
a wide range of appl ed research and
 
pilot activities, studies and analyses to.identify the most
 
effective ways to exploit Morocco's renewable ener-g7 potential

and develop programs to encourage its efficient use throughout
 
the _€quntry. 
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C. Summary Description
 

The Center for Renewable Energy Development will be built by the
 
Moroccan Governcent and equipped by A.I.D. Its staff will be trainer
and guided by resident cnd short-tero AID-financed contract techni(c&
 
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 u~.ieraay, the Center will become a st.ong, flexible institution 
designed :o shape and be guided by Morocco's c'olving enera1 needs. 
An assessment of the countr-'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 difintng targets for renewable energy 
use and helping shape GCM renewable energy policy. The Center 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, mainly photovoltaic cells and solar 
thermal collectors for productive use in rural areas; 

- Use of wind for electricity generation and water pumping; 

- 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 Vill
 
be monitored for technical, social and economic replicabllity elsewhere.
 
Two 40 kilowatt windmill units will pu=p water for irrigation and
 
drinking on farms. Beginning in late 1981, small-scale photovoltaic
 
units will pump water for drinking and :rrigatlon and provide power
 
for refrigeration n remote health dispensaries.
 

Several pilot projects in biomass conversion - including improved
 
charcoal production, blogas 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 52,455,000 will consist mainly of off-the-shelf items.
 



Peace Corps volunte:rs will assist-in the implementation of

selected pilot projects, particularly small-scala farm and
village-sized actlvit'es financed through a Small Project Fund
 
(See page 26), guided by the long-term contract technical
 
&ass stance coord ina tor.
 

Project preparation began with an initial AID survey team which
examined Morocco's energy development potential in the 
surer of
1978. A second A.I.D.-financed 
tea= carried out a feasibility study
dur4ng the sur.-.e of 1979, vhich resulted in approval of a Project
Paper for Phase I February 20. 
1980. The present Project Paper
Amendment describes Phase II activities. It amplifies, =odifies
and refines the material presented in Phase I Projcct Paper.
 

The Project reflects a GOX initiative vith 
'SAID. USAD provided

project develcp-.e.- assistance through teams 
frcc Charles T. Main
International. Devel 
 --ent Sciences Incorporated, GSA International

and locally-contracted surveyz; and 
social analysis. Much of the
substance of this amend=enc, incld
.ing annexes, includes or
reflects material developed by these teams. 
Further specific

attribution is not hereafter made.
 

D. Project I1=le--enation
 

GCH responsbIbllty for management of this project rests with the
Office 
of Energy Resources Developmer,: of the Directorate of Energycf the M nistry of Energy Mines.and The Center foi Renewable EnergyDevelopment reports to this office. The research, developceat andevaluation activities to be carried out under this project will be
 
mmaged by CDER.
 

The design and construction of CDER buildings and facilities Vill becar-vied out by private firms under contract to the MDI4. The
construction, installation and =.intenance of the small hydro pilot
ad the larger solar and wind pilot projects will be carried out by
the Office National de 1'Electriciti (OE).
 

Coordination with other GOM agencies, such as 
the Ministry of
Interior, the Ministry of Agriculture and Agrarian Reform and their
local subsidiary agencies will be the responsibility of CDER with

MEM support when necesbary.
 

E. Btneficlaries 

As an institution-building project to help the Moroccan Governent
 
develop the capab 
 ity to exploit its renewable energy resources
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more effectively, this project's most inportant benefits are long-run
 
and indirect.
 

The CDER's rost 1=ediate beneficiaries are the 30 members of its
 
staff who w-:! be trained to assume m.alor responsiLilities in
 
renewable c: Ic'y developnent. 

The pilot prolccts' =ost =ed-a:e beneficiaries are about 6,000 
rural dwellers v'io wi. use cntrgy produced by the snail hydro, solar, 
wind and bic-ass Di:t projects to be set up duri.g the project's 
four year li. e. 

The !on;,er-.cr- bwie:a.'r".r . be the 230,COO - 300,Z00/rural 
population of the :00 :.i-e; "-nere productive s=ai" hydro enceration
 
units may be " the several hundrc. thusa-.d peClc who may
benefit fr; s1~±ar rca !_ nwnd li, and bic=ass pilot 
act.v:e:. , in the e-'., c"c :tire pop.:lacnr, of Morocco who 
will benefi: frc. the .'cz:.' advan:ages of the more P flcient use 
of the ccun:r-' ... e..nr. 

-
F. Stat':tcrv C.t.i 

All stc-rtc ::crla been met. Congressional notificationit: have 
has been -

G. Countr- ., 

UVAID and the Ak:erfca.. 7-bassy in Morocco support this grant as 
consistent wit! U.S. policy objectives in Morocco. 

H. Fund Av.i'a!'irv 

Funds for .ha-c I of this Project were obligated in April 1)80.
 
FT 1981 funds of $ 1.5 million for Phase Ii have been allc..ted to the
 
USAID.
 

I. Analvsis 

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 11 to begin. 
All significant issues have been identilied and w-il be dealt with
 
as outlined in Section V (Isnues). 

J. Waiver
 

A walver will be requested to permit 

http:on;,er-.cr
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inclusion of a price element in the proposals for executing the

long-term technical assistance financed under the Project. See
 
Section 111.B.4. (Technical Assistance).
 

K. Reco-r.end.tlon
 

That thin Project Paper A-endment be approved and that the level of
A.XI-appropriated funding approved for this project over its five year

life be increased from $ 600,000 to a now total of $ 6,700,000.
 

a?
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I. BACKGtrOUND 

A. General
 

Morocco is a middle income country vith a $14 billion gross 
domestic product in 1979-1980. Its present 21 million population 

is increasing a: an annual rate of over three percent. Over the 
long term, M.orocco has considerable resources on which to base 
stady economic growth, including phosphates and other minerals, 
potential for higher agricultural productivity, and substantial 
existing Infrastructure. 

The high cost of energy is a ajor problem for the .Moroccan economy 

and a major reason for recently incraased 4-ports expenditures. 
Morocco is heavily dependent upon '-ported fuels. it =ust Include 
constantly increasing pecroleum prices in its economic calculations. 
To confront the energy proble the Government plans a program of 
energy conservation and dcmestic resource developmnct: coal, 

petroleum exploration, shale oil d.eposits, hydro-elec,.ric power and 

renewable energy. The Gover.=ent has recently i-tensIfied offshore 

and onshore oil and gas exploration via Joint ventures with foreign 

firms. Yorocco's increasingly serious searcn for new energy resources 

offers potential Lnvestment oppor:unities in oil prospecting, shale 

oil exploitation, uranium extraction, and solar energy. 

The Ministry of Energy and Mines (HE-) is responsible for overall
 
development planning, pricing, and Invesrtents n 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 =ost electric power generation 
and transission; the Bureau de Recherche et Participation Miniere 

(BRPM), which -anagcs oL., gas and uranium exploration; the newly
created Office National des Recherches ec de l'Exp'oltation des 
Eydrocarbuves (ONA.RUE.C), charged with the exploitation of Morocco's 
extensive oil shale deposits; and - =ost '-portant for the 
proposed project - the Centre de Developpcment des Energies 
Renouvelables (CDER), whose legal e±sience was formally approved 
by the GOM Council of Ministers in May 1981. 

During 1978, the Government of Yorocco designated a research facility 
site and set aside funds for a research program to increase ust. of 
renewable energy in Morocco. A consultant tea= sponsored by A.I.D. 
visited Morocco aad assisted the Government to plan the Center and 
to identUy pilot research actIvities. -he resulting Dec ember 1978 

report recc-ended an organization plan for the renew-.ble energy 
center ard concluded that =all hydro sites in the Atlas Mountains 
should be investigated with a view to identifying suitable sites 
for feasibility studies, final design, and construction. rurther 
preliminary survey and project identification work was carried 
out in 1979 which led to identification of th.s proposed renewable 
energy development project in Morocco (See DSI June 1979 report in 

Bibliography, Annex 20).
 



In the energy saetor, 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 = 
in the rural electrification subsector.
 

This project represents a unique and tl=ely marriage of Morocco's
 
long-term development goals and A.I.D.'s progra. objectives in
 
Morocco, coupled with the universal need to address higher and
 
increasing energy costs. The proposed series of studies, training
 
and technical assistance shculd launch the CCM 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 environment of Morocco. 

B. GOM Energy Skctor Objectlves 

The energy demands of the moneti:ed Moroccan economy are met
 
mainly by petroleum products (82 per cent), coal (8 per cent)
 
and hydro-electric pcwer (9 per cent). .he energy deficit, therefore,
 
is mainly an oil deficit. Virtually all oil is imported. The volume
 
of Moroccan oil "-ports has increased at 8-10 percent annually
 
during recent years, and are now running at an an-:ual rate of over
 
$1 billion. Faced with this firanclal 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 explorc every possible
 
domestic energy resource so as to reduce its dependence on external
 
suppliers.
 

The period 1978-1979 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 i=ported pe:roleu= might
 
soon exceed revenues from phosphate exports and that known domestic 
supplies of coal, gas, oil and wood, at present rates of utilization, 
vill 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, r=oney.
 

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 Three
 
Year Plan emphasized the need to reduce Morocco's dependence on
 
imported oil. This orientation will be pursued with greater vigor
 
and determ-i-atIon 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
 



12.
 

hydroelectric generation, (4) extract uranium from phosphates
 

an_ introduce nuclear energy, (5) intensify exploration and 
proluction of coal, lignite ant; uranium, (6) develop raneuable 
ene~y, particularly solar energy and biomass, and (7) encourage 
energy ccnservation. 

Morocco is counting heavily on exploiting its oil shale resources
 
and, at this point, .ay well actually apply retorting technology
 
to ccmmercial ends before the U.3. does. 'hether these resources
 
can be developed economically re-.ains to be determined. The COM 
therefore wishes to explore and develop the full econc- ic potential 
of other energy resources, including renewable energy. 

The GOM has already taken steps to explore the potential of renewable 
energies, including activities under Phase I of this Project. Small 
hyd- i particularly attractive to the GCM (and to the USAID) because 
Of iLs potential for contributing to the development of remote, poor 
areas in the context of the COM's policy of reduclnS regional 
disparities in services. We would propose to play a role in directing 
Moroccan energy sources into channels which will be relatively more 
decentralized and available to broad stgnents oi the rural population. 

C. Other Energy Assistance to Xorocco
 

The World Bank is a major contributor to GOM energy efforts, having
 
lent nearly $200 =illion between 1974 and 1980 to Morocco for electric
 
power generation, transmIssion and rural electrification and a further 
$65 million in 1981 or oil exploration and oil shale development. The 
Bank is now cooperating with the GCM to carry out a 15-year rural 
electrification program which will, include a major expansion of hydro
electric generation capacity, trough large scale hydro power and 
small dam developcent. At present, electricity provides a quarter of 
total energy supply and generatin is rising at 10 percent per year. 
About 64 per cent of production is ther-al, generated fro: coal and 
oil, and 36 per cent is hydroelectric. With greater use of hydro and 
development of oil shale potential, dependence on -ported oil should 
be reduced. The Bank has indicated interest in financing an expansion 
of small hydro generation facilities It the AID-financed pilot 
projects yield encouraging results. 

Morocco ..s 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 'orocco for coope
ration over a broad range of industrial and mining activities envisions 
cooperation in energy development - but so far no funds have been 
com.itted. 



13. 

The UNDP has installed a few demonstration solar flat plate
 
colectors for water heating and LNICEF in financing a small
 
program for the repair of windmills, of which there are -any in
 
Morocco which were installed in 1950s for mechanical water pumpinf.
 

41D has financed a pilot installation at an agricultural school
 
near Rabat (thrcugh 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 (-.EFOSAT). The
 
equipment is being installed by two young French volunteor engineers
 
as part of a training program for Moroccan far- boys at the CIDERA
 
school.
 

It is envisioned that the Peace Corps will play a role in the
 
proposed Renewable Energy Development Project by gviding and
 
encouraging small, grass-roots projects finntced by the Small
 
Project Fund described in Section III.B.7. An AID-flr.anced project

for Integrated Forestry Development proposed for FY 1982-1986
 
implementation will contribute to the expansion of bic=ass 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 i to develop a national energy planning 
capacity, provide technical assistance for plarning 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 ac:Ivlties, these 
programs are likely to have a major influence on Morocco's energy
future and therefore on its economic development.
 

The GO. has budgeted a total of $31.8 million for renewable energy 
activities in the 1981-1985 Five Year Plan. During that period 
the GOB proposes the following program allocations. 

$000
 

Center for Renewable Energy Development 9,400 
Solar Energy Development 5,000 
Wind Energy Development 400 
Small Hydro Development 16,000 
Biomass Development 1,000 

31,800
 

Of these funds, the G0. has so far allocated $5,550,000 to the 
propoedi Renewable Energy Development project. A su-ary financial 
plan for the project by component and category is shown on the 
folloving page and in Annex 1, Table 9. 



111. PROJECT DESCRIPTIO AND fMPLEMEN'ATION 

A. 	Phase I and Phase II Activities 

T@e-project consists of two 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 ard related pilot 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 i-n Morocco for the Center
 
for Renewable Energy Development (begun April 1981).
 

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

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

Phase II, to begin in July 1981 after approval of this Project Paper 
Amendment and obligation of FT 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 
docuents for the Center for Renewable Energy Development and 
related pilot projects for small hydro, wind and solar power 
generation. 

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

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

The Ministry of. Energy and Mines budgeted $420,000 in FT 1980 for 
renewable energy development and acquired a site in Marrakech for 
the Center for Renewable Energy Development. A d.rector and a deputy
 
director were appointed to guide the prcject and legislation for the
 
legal establishment of the Center was approved by the Conseil du
 
Gouverneent. An initial staef of five engineers was recruited for 
the Center in late 1980 and an additional $ 830,000 was budgeted 
for renewable energy development in FY 1e81. 



During June-October 1980, Charles T.'Maln International, Inc. 
carried out feasibility and preliminary design studies for the 
CIfte. for Renewable Energy Development, 3 sall hydro pilot projects 
a&4 5 solar or wind-powered water pumping pilot projects. After 
thuse studies were reviewed by AID and the Moroccan Ministry of 
Ecirgy and Mines, certain changes and revisions were made which are 
reflected in this Project Paper A=end=ent. Preliminary engineering 
design and preparation of equipment and construction specifications 
have been cc=pleted for the Center for Renewable Energy Development 
and the 3 small hydro pilot projects. Revised reccm..endations for 
sol&- and wind-powered pilot projects have been submitted and are 
conta*ned in this Aendment. An initial action progra= of training 
and daa-gathering has already begun at the Center, carried oit by 
a skeltton Moroccan staff with U.S. guidance. 

The Ministry of Energy and Mines has invited proposals from Moroccan
 
architects to work with a:: American architectural firm on the final
 
design of the Center later this year. The EX 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-pouered 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 of the Center for Renewable Energy Development; further
 
participant training in the United States and third countries for
 
Center staff; and equipment for the Center and the related pilot
 
projects.
 

B. The Center for Renewable Energy Development
 

1. Objeci:ives"
 

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 maxim- use of the 
country's renewable resources for the production of usable 
energy, while at the same time preserving these resources from 
environmental degradacion. 

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

- Characterize the quantity and quality of Morocto's renewable 

energy resources; 
- Identify end develop renewable energy technologies best 

suited to Morocco; 



- Establish an objective perfcr-mance measurezent system
 
for renewable energy techniques and equipment;
 

- Train a cadre of engineers, scientists and managers in
 
the application ai.d adminis:ratlon of renewable energy
 
technology;
 

- Develop a Moroccan Ins:i:uticnal 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 suggested that at best renewable energy can substi
tute for only 8-15 percent of UC energy needs to the year 2000
 
(See Pal=edo, in bibliography). This est-ate is in line with 
the .'.'s plans for Morocco which call for 5 percent utilization 
of renewable energy excluding hydropower (.-, Energies Rencuve
lables, See bibliography). .hat percentage could be considerably
 
higher depending upon the relative speed of application of
 
renewable energy and Morocco's oi shale, phosphate/uranium
 
and limited petroleum alte--atives.
 

The objective of the COER,arxr thLn to do pure research in the 
renewable energy field (although that is not e.cluded) is to
 
provide technically co-pecent =cnitoring of such research
 
elsewhere and accelerate the adoption of favorable technologies 
by improving their performance, testing alternative designs and 
making then socially acceptable through decnstraticn. Where
 
technical and economic analyses indicate that renewable energy
 
applications will be financially preferable i 10 years or less, 
the time to begin the testIng and de=onstration of such techno
logles now, if pre-ature Investments or inappropriate choice
4s 


or scale of technologies are to be avoided.
 

AID is financing a national asse3sment of Morocco's current and
 
future energy resources and requir=ent, whiLh in 1982 will
 
yield results which will assist the Center in defining targets
 
for renewable energy use. Under the guidance of a U.S. contractor,
 
a nucleus of Center staff is already taking part Ln the assess
ment and begin.-ing to develop an ability to apply =cdern 
analytical techniques to the energy sector. The Center program
will build upon the assessnent in providing a basis for setting 
priorities and defining programs in renewable energ7 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 natural resources which can be used
 
to produce energy.
 

2. 	Assess the applicability of renewabla 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 and pilot projects, analyzing the social and
 
economic effects, and recommending adjustments in technology application
 
necessary to ensure success.
 

4. 	Disseminate information on renewable energy technologies and their
 
applications to the Moroccan scientific, coerclal, governmental and
 
public sectors.
 

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

6. 	Assist 3overrzent ministries .aith 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 Mohed V University. The nation
 
wide impleentation of renewable energy will be the responsibility of
 
governmental organizations where large-scale investments are required
 
(e.g., small hydro, blomass plantations), and very possibly the industrial
 
and co=ercial 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 requirenents that this implies. Its
 
professional staff will be trained in resource assessment and associated
 

technologies-and will be able to work effectivt'7 with university
 
personnel; they will also have a command of the p~anning 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 proble=-solving. Under the guidance of the U.S.
 
technical assistance contractor the staff of CDER will be structured
 
to .acilitate the use of the Center's resources to expand the application 
of renewable energy resources :or _ural/aagricultura: purposes, c==ercal 
purposes and fossil fuel displacerent. The organizationai structure of 
CDER will therefore retain a degree of flexibility and adaptability to be 
del-ineated =ore 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 Annex 13 is a detailed functional description of the CDER staff positions. 
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3. 	Traininr
 

A major purpose of the A.I.D. assistance program is the development 
of an institutional capability to introduce renewable energy inth 
the.Horoccan economy. When the building for the Center is ccmpl.ed 
in late 1983, a fully functioning institution should be in place; 
to take advantage of the facilities. The design of the facilitres 
implies a prcgra= of some breadth in the renewable energy field, 
covering a broad range of resources and technologies. Furthermore, 
it is expected that an evolut:on of concerns and grcwth of capa
city will take place as needs and events clarify :he future 
investments appropriate to Moroccan energy supply and demand 
patterns. It is anticipated that the staff will grow from an 
initial few (7 in May 1981) to increasing nub:rs (30 in 5 years) 
and from a narrow range of technical expertise :o 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 
project. 

Program and sia. 	 Short-Term Train n Morocco 

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

One must distinguish between the physical construction of the 
Canter, uhich will not be completed until late 1983 according 
to present schedule, and the 0-pleentaticn of the Center's 
action plan which has already began. A detailed action plan for 
initiating the Renewable Energy Tcvelcpment Cenrzr has been 
developed. It has twv major 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 way in Morocco for 
CDER' first five professional staff financed with Phase 1 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. 	 Maximize the exposure of CDER 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; 

IN
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2. 	 Provide exposure to the technical vocabulary they will be using
in the U.S.; 

3. 	 introduce them to the concepts and methods of national assess
,tnt in the renewable energy field and to make a start on their 
eontribution to the assessmen: which should continue and grow
 
after their return from the U.S.;
 

4. Provide sufficicnt flexibility in scheduling that we can minimize 
lost tice due to noral delays, interruptions, non-deliveries,
 
or changed schedules encountered.
 

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

1. 	Insolation and wind resource measurement;
 

2. Cas, studies of energy outpots in target industries with possible 
solar potential; 

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

4. 	Repair and installation of solar equipment for CDER in Mtrrakech. 

b. 	Particivant Training Outside Morocco
 

Training in the United States wIll begin with observation tour, to 
renewable energy installations for the Director and Deputy Director 
of CDER in the su-er and fall of 1981. The initial CDER staff of 
five engineers will attend a three month program in renewable energy
technology at the University of Florida in the fall of 1981 and retur 
to 	Morocco to work with U.S. contract technical assistance advisors
 
in 	early 1982.
 

Another 6 CDER staff members will be recruited and will begin training

In early 1982 to be available for work in 1983 whiz the Center
 
laboratories are ixpected to be operational.
 

During the life oQ the project, 12 Mar:ccaniwill be given H-aster's
 
degree training in the United Statcs in various aspects of renewable
 
energy development. -hey will return to Join the CTER staff. Designing

and pursuing viable energy strategies requires a wide range o! skills
 
at 	varioas levels, in such areas as c.crgy planning, project manage
sent, engineering, cmvironnentl naly is, economic and social 
sclence disciplies, energy equipicnt operation and maintenance, and
 
other aspects of renewable energy dcve~op-c.nt. 

The project will also finance 20 person-=onths per year of short-term 
and in-service training for the staff of CDE and other groups working
with CDER on renewable energy develop=ent. 

http:dcve~op-c.nt


22.
 

Training and observati3n tours will also be arranged in other Third 
World countries where rcnewale ener;y progress is being made. 
waiver to perit .articiant :ra'_ni.. in 3eographic Z.de 94. countries 
1s 1.nCl'U4~ In t'he ?rcect .'. nvx waivers 
will be sought on a case by ca:c -:r .er'aticntra n--g in 
Europe when plans are =ore prcise'? deine'd. 

It is inportant t :. a :t.roccr. sff be recruit , and tra.-Ld rapidly
 
enough to effectivLy decrease zhe CZER's depencence or. the U.S. 
technical assistance contractor staff well before tl.e end of the 
project. To this cad, a zondition precedent to disbursement cf funds 
for the Center will spect-fy th.at the O develop a plan for the 
recruit.-ent, training and assig.ent to the CER of Moroccan staff. 

Training !n MYorocco, the United States and elsewhere will be designed 

and managed by the '.5. long-term technical assistance contractor. 

4. Technical Assistance 

.he Center's action plan wi be carried out with the hoa? of a ten 
of American tec.nicians under contract to the GOM. 

The technical assistance to be financed by this project will consist 
of the services of two long-ter residert, ?rerch-speaklng renewable 
energy experts ard 25 person-oonths per year of :hort-ter- consultants 
who will assist .he dL-ector of CZER to plan the st-r.cture, staffig, 
research capabllilty and adminis:rative =..-a,--unt for the OCER; formulate 
a fIve-year renewable energy research and d4vclopent program, including 
sub-project activities, t,:thMdoloies, t-._etabces and budget estinates; 
and formulate and carry out professional train:n3 progra=. 

The two person team will consist of tea= l-c1C.r with a background in 
energy pla.n-ng and =a.agcnt, ard an en& .ncer -ith e.xpertise In 
renewable energy devclop:ent. A-diticr..i lpcil skill: required for 
carrying out the CDER program will be provlded by consultants who will 
serve for periods up to 6 =onths. he long term technical assistance 
contractor will also bc responsible for (1)man.aging partIcipant training 
in the United States and elsewhere; and (2) arranging for the procureent 
of most project co-odi:ies. 

A PrequalLi/cation N;ot ce was publlrhed in the Co-erze Business Daily 
January !2, 1981 and the 1 prequaliIfied 6 firms in earLy April. 
Requests for Tec.nlcal Proposals will be issued in ju!Y 1981 to qualLfied 
fir=s upon approval of this ?? and an host country contract will be signed 
with the -. in December 1981 (See 1iplcntat.Ion Plan, Annex 3). 

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

Moroccan law requires t.at proposals for contracts with the Gover-ent 
of YMrccco :.rtan a price element. .n addition to causing legal 
problems, :he absence of such an e*eent would unde.-ine A:D's overall 
host country contracting philosophy, as outlined in Policy Determination 
68.
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,MI/E has re'.ently approved the inclusion of price in technical 
s&-vice proposals for the Range Manageent Improvement (608
014-) proj act, among others, essentially for the reasons dtscribed 
above. 

Contract staff are scheduled to arrive for duty in Morocco in 
February 1982. Constrx-ction of thn Center's facilities will begin
in March 1982, ad the Moroccan nucleus CDER staff of five will 
return from the United States to work with the U.S. contract staf.. 
In early 1982, a second cycle of CDER staff will depart for a 6
mouth 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 .e5pc--ber 1982. 

The U.S. contract staff will be responsible for procureent of all equip
ment for the Center td 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 procure-eunt 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 first 6 months after their arrival. 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 prdcurement and installation of the solar and wind 
equipment ard arrange for CDER monitoring and evaluation of the pilot
activities. They will work closely with CDER and .XM 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 astablished during the course of 1981 
by MYM, CDER, and operational agencies of the Ministries of Agricul
ture and Interior. 

"ithin three months of their arrival in Morocco, the contract team wirl 
have reviewed the project's progress and have developed, in close 
coordination with the Director of CDER, a detailed action plan for the 
reain'Ier 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 this reason,
 
long-term and short-term contractor staff needs will be reexamined after
 
tw years as part of the project evaluation. Revisions in the contract 
requirements =ay be made at that time. 

An .:ortant element of the contractor's initial activities will be to
 
develop a series of reco-e nations for action in the field of biomass.
 
The AID/USDA Bioenergy Team report (Bio-_ass for Energy in Xorocco, August
1980) made a number of reco-erations for M action which are suarized 
in Section III E-2. .he u has, however, not yet decided on a program 
to explore Liomass possibilities for M.-rocco, nor has staff so far been 
allocated to do so. .. nding has been ar--ar'±d withi thi pro.icct for 
a beo--ass progrm based on certai. of :he 3Bic.nrgy 7e n'- prel£:i:nary 
reco-endat-ons subcct to further deta_-L-d rcvlews by the technical 
assisrancc col,tractor. .his figure is, ncedless to say, illustrative, 
but indicates that bit--ass cxploitation i: i-ntended to be an '-portant 
part of the Cen~cr's activities. Action in t.his area -. iil be ccor
dlrted with bisnass production activities carried out undez the proposed
.nte2ra:ed Yores:r:-, evenot-_e.. Prolect (.C8-0165) schedluled to begin in
collaboration wi:h the GCC Ministry of Agriculture's rcrest Service. 
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5. The Center's ?hvsical Facilities
 

The Renewable Energy Develop=ent Center is to be housed in facilities
vetch vili be built i= M.rrakech next to the School -f wines. The
siructure v-l1.be carefully designed as a model of enerzy-sensitive
a.fhitecturc, Lico-porating principles of solar desirn and energyefficient use of :oczl n terial,. it will serve as an exa-pleemulaticr 
by Xorcccan architects and bui~ders in 
for 

gcve-n.ent and in
the private scctor. At the sa=e ti-e, its laboratory faciities vll
provide Morocco with an adaptable and flexible ins:r'ent for pursuing
the dQvelop:ent o. the country's renewable energy resources.
 

The fGr= 
of the building has been designed following the functions
described above. it will include laboratory facilities which will
permit the Center staff to carry out a broad range of research and

development activities:
 

- For technology eLsting and development of solar thermal, photovoltaic
and wind systems, 
a fluid system laboratory, an 
air system laboratory,
an electrical'laboratory and a =aterials laboratory.
 

- For technology testing and development of blo.2ss and vaste utilization,
a biocombustlon laboratory and a biochemical laboratory.
 

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

The Canter will provide facilities for publication, training and educationactivities as veil as 
a library for acquisition and maintenance of
current information o 
renevable energy activities. -he data processing
nee a of the Canter wil not require a compurer. Its computatlon needs
Vill be handled by hand and desk-top calculators adequate rhe.o cask. 

On-site housing for senior staff :embers r.wll be designed by the raze
Moroccan-American architectural tea "vhicbproduces the Ccne:'s finaldesigned. They will be financed and constructcd by the CCh. 

Under Phase I of this project. Charlc T. Main produced a feasibility and
preli-1inar7 design fo: the Center durimg the su-cr of 19811. The GO.has made i: clear that :his Center is to be 
a =odel of energy efliclent
design, to incorporate a variety of passive and active uses of solar
energy, energy conservation and use of 
loca" =aterials 
so as to nspire
Moroccan architec: and plann.ers both in :he private sector and ivn 
the
Ministry of Housing amd Regional fIeve'o;c
_nt to apply these =ethods and
practices natlou.e.de. 
-he main feasibility study and preliminary design
did, indeed, Incorporate certain passive and active solar design features:
 
Passive Design
 
- Optimize natural lighting through layout,

- Optimize cooling through a well insulated val and roof syste,
 

http:natlou.e.de


- Natural crculatilo, 
- Building orientation. 

Active Solar Desit
 

- Solar thermal hot water heating and cooling.
 

- Solar electric (photovoltaic) power for irrigation pumping for the
 

Canter grounds, energency lighting, battery charging and laboratory
 

experimentation,
 
- Automatic control of artificial lightin$.
 

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 envircn-cnt. 

%rithAn American architectural f-i.r considerable experience in energy 

efficient design in the Middle East has been asked to redesign the 

Center with these factors in - nd. This firm .ill work -losely with 

the Moroccan architect selected by the M to produce the Centeres 

final design and supervise its ccnstruction. The American team will 

work initially in Morocco for a -onth in June 1981. and then in 

Houston where the Moroccan architect will participate actively in the 
are
preparation of design plans. Costs of the A-erican firm's services 


financed centrally by the AID Office of Energy. The Moroccan architect
 

viii be contracted and financed by the .M1'.Construction will be carried
 

out under . "- financing by a Moroccan contractor and supervised by the 

Moroccan architect. 

costs of land acquisi-
The M.=nistry of Energy and Mines will fInance the 


tion- design, construction and facilities (s,-aried in Table I 3 )
 
estimated at $2,720,000. AID vill finance solar collection devices
 

for the buildings, laboratory equipment and a research library at a
 

total estimated coct of $1,195.000 (Table 1 A). Laboratory equipment
 

is itemized in Annex 5. 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, will not change.
 

6. The Site 

The designated site adjacent to the School of Mines in Marrakech was
 

evaluated by the Charles T. Main team as to adequacy for the various
 

activities of the Center: wind, solar, biomass; ownership; availability
 
of utilities; accessibility; drainage; sociological and e..vironmental
 

compatibility.
 

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 descrlptiou of each of the above items'
 
evaluation in Annex 15.
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7. 	 The Small Project Fund 

An lmportant part of the Center's action program will be to engage the 
interest and cnergy of a broad range of Individuals and organizations, 
both private and ;ubllc, in renewable energy development activities. 
This leverage w.l. be particularly essential in view of the -odest 
size of CDER :;.aff. I: will be particularly relevant in connection 
with encouraging the widespread use of truly micro -nstallatlons 
equipment and practices which can be applied on -dividual far-s, 
in individual households and in b.1industry. 7o support activities 
of this kL-d a Sall Project FurZ rill be established. This fund will 
be adminlscered by OER under USAID guIdazce and with USAID -upport 
in its ni..i*. years. The F)'nd will provide s-all grants --nd finance 
small contracts rang!-& from $500 to $20,000 which will support the 
developme:nt of =all pilot projects, i-novative approaches, applied 
research, production and =arket studies and diffusion of information 
on renewable energy methods and practices. Grants w ll be made by a
 
CDER Project Selection Co-ittee which will iclude at least one 
representative from the U.S. contractor staff. it is expected that as 
the 	Center's capacity is strengthened over time the Moroccan staff 
will play an increasing role in the decision-c:kLng 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 ".e based on econc-ic, fLinancial 
and 	technical feauib-iity and social and ezvironmental impact. The 
project should be likely to yield results which:
 

(1) 	 can be replicated in Morocco and are responsive to Xoroccan 
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 
nr.loy a level of technology which is feasible in Morocco. These 
guidelines are included in the Project Agreement (See Section 4.4 in 
Anne 7). Annex 14 providea further guidelines from which the selection 
criteria are to be developed. 

The 	Peace Corps is ready and willing to play a key role in helping 
develop and carry out co-unity level pilot projects of this type. 
A few volunteers have already been trained in small scale renewable 
energy tec-nolcgies in the United States. Working with local groups,
 
they .havebuilt and experimented with a prototype solar flat plate 
collector for hot water at a village school, 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 actlvit.es which could be carried out with help from Peace Corps
volunteers and =o-dest AID financlng. The Ministry of Energy and Mines 
has encouraged iuc.h program and has expressed considerable interest in 
the few initiatives which have so far been undertaken. There are one 
or two others: "SAZD has ftnanced a pilot project involving a solar 

d r) 
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hot water heaters at a small agricultural school nearoven and solar 
Rabat - under the CIDERA Rural Development OPG (608-0158) administered 

- where two ycung Trench engineers with aby Catholic Relief Services 
youthsbackground in solar energy are giving .ands-on training to rural 

unergy devices. Thein the construction and use of these renewable 


n'DP t'o years ago installed an array of solar flat place collectors 

for hot water heating at a Ministry of Health dispensary near Rabat. 
To be =axi=ally useful, .all pilot activities of this kind should 

abe planned, coordi-nate, =onitored, evaluated and publicized by 
like CDER. The Small Project Fund iscentral responsible authority 

See Annex 14 for a description of itsdesigned to accomplish this end. 

operation. A total of $320,000 rill be reserved for the Small Project
 

Fund during the life of the project.
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USAID will provide initLLl funding for the Small Project Fund of
$20,000 so that certain selected activities can begin under COER
auspices, in 1982. The CDER will submit quarterly reports to USAIDon 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 Prolect Fund 

A. Purpose, Function and Procedure 

Wind and solar pilot project activities will be an important partof the CDER program. Although initial pilot project activities
have been developed and are outlined in Section IIT D, it is clearthat more adaptive research needs to take place to discover costeffective ways of exploiting Morocco's solar and wind energy potential. Pilot and demonstration activities are an essential element
of this process. A needs assessment now being carried out under theAID-financed Energy Policy and Planning project (see page 67) will
highlight potential areas for large impact. 

The same is true for blomass activities. As stated in Section IIIE-2, a AID/LSDA biomass team recommended a variety of ways in which
• o:occo can move to explore prospects for making more emergy
,-ffective use of its blomass resources. The team recommended certain;ilot activities in these areas for immediate and medium-term
imple-entation. Sites will be chosen and detailed feasibility
studies carried out to permit beginning pilot activities in early
1982 under the CDER technical assistance contractor. Th.e PilotProject Fund will be used to finance pilot activities identified
by CDER during the life of the project. It is distinguished
from the Small Project 1Fund in that (1) it will finance activities
monitored or managed directly by CDER, and which have their origin
in feasibility studies carried out or cOmissioned 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 feasibility and design documentation for these andsubsequent pilot activities to be financed under the Pilot Project
Fund. 

A joint CDER Moroccan-American committee will be established forthat review of proposed pilot projects in the various forms of
renewable energy thich CDER will test. The committee, on whichUSAID trill be rep-resented. will review proposals against USAID
approved 
 criteria to ensure technical and economic feasibility,
proper design, replicability, and consistency with CDER objectives.
To the extent possible, pilot activities will be clustered anddeveloped as part of integrated programs which will be approved bythe CDER Director and, when A:D funds are required, by the USAID

DLector. .The general guidelines from which selection criteria

for the Pilot Project 
Fund as well as the Scall Project Frund areto be developed are included in the Project Agreement (See
Section 4.4 in Annex 7). The committee will provide for appropriateonitoring and evaluation of all pilot pro4ects and the dissemi
•ation of their results. 



As conditions precedent to the disbursement of funds for each pilot

project for 
solar, wind, biomass or other forms of renevable 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
 
coats will be for them;
 

5. Clearly describes the responsibilities of whatever governmental
 
or private entities are actively involved in implemanting the
 
pilot project.
 

B. Initial BEomats Pilot Program
 

A total of $30,000 of FTY 1981 funds will be allocated to

the Pilot Project Fund. All of this amount will be used for
 
a pilot program in Improved charcoal production, considered
 
by the A./UDA biomass team to have moderate to high near-term
 
potential. An -nitial feasibility study will be carried out in June
 
1981 by a U.S. biomass expert provided umder 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

Fund. 

Equipment will be procured in early 1982,
when the charcoal produiction pilot program will be implemented as 
part of the CDER program under the guidance of the long-term

technical assistance team. The program will be expanded in the
 
following year using FY 1982 funds as shown in Table l.C.
 

C. Second Stage Solar Pilot Prolect 

As noted in Section III.E.S (Further Solar and Wind Pilot Projects),
the possibilities of solar energy utilization in Morocco are clearly

not limited to the smnal. 
photovoltaic pumps 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 

J0
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is described below. It was recomended initially by the Charles T.
 
Hain 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 FTY 1982 funds (See Table l.C.).
 

The pilot project site is located at Rabt Tehtani, in Oujda Provinch,
 
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 Province are nomadic and Rabt Tehtani is typical
 
of the general conditions.
 

The proposed application is for potable water pu-ping. The renewable 
energy pumping system has been designed to provide a pilot project 
which is both reliable and modular. Conditions at Rabt Tehtanl permit 
the use of both solar and wind generation to generate electricity 
directly to storage. The hybrid wind and photovoltaic s:,stem is placed 
on a ridge near the wells. This type of siting allows maxi_um advantage 
to be taken of the wind and solar conditions and provides flcxibility 
to tap a number of wells without requiring costly relocation. 

The Rabt Tehtani site offers both excellent wind and solar potential,
 
characteristics which are cocoon to =uch of Morocco. 'hen wind speed 
is insufficient, batteries provide power to the water pump. The 
batteries are charged by the photovoltaic system and by wind turbine 
energy in excess of pumping requirements. Ynitoring of (1) the hybrid 
system's performance, (2) the coincidence of wind &rd solar energy 
availability, and (3) the use for pu=ping of wind, solar and battery 
stored energy will provide reliable field data upon which replication 
of hybrid systems at future sitrs can be based. 

A 10 kilowatt wind turbino and a 1 kilowat: photovoltalc hybrid system 
is proposed and will supply power for a 3.4 horsepower water pump motor. 
Energy storage is provided by a 400 =npere hour battery bank and the 
existing 40 cubic zeter water tank. With proper nanagement, the water 
and electric energy stored are adequate to meet projected needs for two 
days, under adverse conditions. Tables ID-M describe equIpment, load 
forecast and operation of the proposed hybrid solar and wind pumping 
system. 

The project is not expected to place an inequitable financial burden on
 
users. Under the cur-rent proposed plan for development, the prov-ncial
 
goverr.=ent 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 
coi=nanity support of the project is anticipated. 
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Table IC
 

Pilot Project Fund - Initial Funding (Dollars) 

FY 1981 Fy 1982
 

I. Initial Biomass Pilot Program 	 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. 	I Missouri kiln for charcoal
 
production (at S 15,000) 15,000
 

2. Biomass Program Expansion 	 100.000
 

a. 	Pilot project feasibility and desigu
 
studies 5,000
 

b. 	5 portable metal kilns for charcoal
 
production (at 1 2,000 each) 10,000
 

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

d. 	S wood buraing staoves 
(at S 2,000 each) 10,000 

a. 	10 biogas digesters to produce =ethane
rich fuel gas from small family-run falm 
(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. Imported 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
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C. Small Decentralized .ydro Power.
 

1. Background.
 

The quantity of energy generated by. small hydroelectric installations
 
in Morocco is minimal. In 1907, of 1,374 billion kWh produced by
 
hydroelectrCc plants, only 45 million kWh, or 3 per cent, was produced
 
by small hydroelectric installations under 1 megawatt capacity.
 

WhIle all significant large scale centralized hydro sites have been
 
or arb being developed, samall 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 T-: ins
tructed the Office National de l'Electriciti (OhE) 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 A:D s--all hydro specialist estimated in 1979 that nearly 
200 sites existed at which decentrali:ed hydro generators could produce 
electricity at least 9 months of the year, (See DSI, Renewabe Energy 
and Morocco Developrenc, 1979). During the st.er of 1979 0\E conducted 
a preliminary site survey to identify 20 sites worthy of fur:her inves
tigation as pilot project sILeV. The sites were located in the High 
Atlas, the Middle Atlas and the Rif Mountains. ONE ranked zhe sites
 
considering the size of population to be served by the facility ; the
 
importance of the com=unity ; the relative magnitude of ccnstruction
 
coccs, given the likely dimensions and magnitude of intake structures,
 
basins and distribution lines ; water availablItty, mad and power
 
potential ; difficulty of construction, and th.; feasloillty 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 Yan small hydro team visited the 10 most promising 
sites in July-Auguat 1980 to examine their characteristics. Data 
were collected through field visits, review of existing documents, 
and meetings with various GC agencies. Field investigations consi
dared the basic design and construction requirements, transmission 
line requirements and water requirements. SocioeconomIc and demand 
forecast studies were carried out by =eans of field visits to 
candidate sites, interviews with various officialG and others familiar 
vith local conditions, the examination of existing doc.ents in 
Rahat and Casablanca (OhE Headquarters), and a brief review of relevant 
published :iterature. 

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 damonstration and future replicabiJ1.y. 

IN
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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 counity'to

enable users to pay for electricity and to make the small capital

investments in electrical tools or machinery for use in agricultur4a

processing and/or small-scale commercial or industrial applicatior
 
2. .ccessibility
 

There must be evidence of access to =cdern a opposed to traditional 
technolo&y and a positive attitude towards technologlcal innovation. 
There should be sufficiently reliable year-round access to the site
 
to permit research and -onitoring of co=unity response to electrifica
tion and maintenance of the facility.
 

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

nities to allov for processing of goods or for app:ications 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
 
...
e settlement pattern should be sufficiently nucleated to sake the
 

extension of electricity practicil.
 

6. Regional importance
 
The co:unity should .be 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 project monitoring and research. 

:n the mountain vall6y areas considered for small hydro development,
a productive base already exlsts which the introduction of electricity

could stimulate. The configuratIon of these new uses cannot be preci
sely forecast, but the kindo of activities that may occur are generally
known. These Include use of refrigeration to store =eat, milk,
butter, potatoes, fresh fruits and vegetables, as wel: as soft drinks
prior to sale ; electric saws, lathes, dr~is and sanders to fabri
cate woden furniture and for other woodworking ; a:. welding and grin
ding wheels to repair agricultural i=plements and ools, and to fabri
cate simple ironwork ; and a variety of electric motors to power flour
millng facilities, fan drying or ventilation of produce, butter chur
ning, milk pasteurizing, cheese aaking, nut cracking, wool spinning,
weaving and looming, potable water pumping, meat slInug and wheat 
threshing.
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3. Economic and Financial Considerations.
 

a - First HXgher Cost Approach. From the 10 sites visited by the
 
Main tea., 4 were selec:ed as the =os: proMising : Tabant-Ait I. &-4
 
Tillouguit (A:ail ?rovince) on the north slope of the High Atlas shun
tains and Xse=rir (Ouarzazate ?rovince) and Arhbaou-n-Xerdouss
 
(Errachidia ?rovince) on the south slope of the High Atlas,(See Fit. l).-

The MM wishes :o locate each plot site in s separaze prcvince, and
 

'-*...**,--..	 i- favo. of rhe =cre zo'.nicalll.y pro-
Mising 	Tabant-Ait :=I.
 

The ec.oc a.d fi.cial soundness of each of the =icrohydro projects
 
were evaluated by the Charics 7 main team vrh respect to :
 

1. Least cCr:: 7=arIs'n : does the nic:o-hydro installation constitute 
the !cast cost solutlon in rer=s of discounted, life-cycle invest
=ent and operating costs? 

2. Financial ";c..-ne:s . are expected revenues from the sale of eler.
tricityi .... c~e.r to a~oricze 1nvesrment. Including an adequate
 
return on Invest=ent, and to cover cperatiou and maintenance
 
costs ?
 

3. 	Economic return.. : do the project's net economic benef s provide
 
an internal rate of return cc=parablt to what =ight be expected
 
for other in:rastructure Investments in .rocco ?
 

To deterne v.het er the o plants should be.. acro-hydro z--pared to 
the grid extension or diesel gzneration, the coar of these two latter 
alternatives vere co=?ared. The grid is so distant for all three 
sites selcctcd (48-55 ks- the crow flcs) rhat the capital costs of 
subtranslssicn :ine construction approached those for the micro hydro
plants. :npleentation of Morocco's 3.D-financed rural electrification 
program over chc next -5 years will not bring the grid any close: to 
these 3 sites. f the distance is factored upward by 2. Z to reilect 
varlations in terrain, the transmission line cnsts exceed those for the 
hydro plants. .hus for these sites, diesel generation was selected 
as the basis for co--parison wlth hydro. 
In this coaricn, rel.aLlIty is an i-portant factor ir.which small 
hydro en 4VS a 5g- Cant advantage. - a OhE/orld Bank Survey of 
187 villages 3er-icd by free standing diesel gcnerators, the quality
of elettriclty supply vas found to be pcor and unreliable -withone 
third of the units in poor condition and the rest overloaded and dete
riorating rapid.y. Small hydro units are generally for freer of 
repair and =aintenanca problems and the usable life co-only extends 
to 20-30 years.
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b - Revised Lower Cost Approach. Upon review, Charles T Main
 
designs for the pilot hydro application were seen to be very conser
vativa. 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 enZage
 
another firm with substantial experience in the microhydro field
 
(less than 5CO kilowatts) to reevaluate the applications and preptu
 
designs and cost estimates for three selected slter. Site surveyse
 
were carried out in December 1980 with the help of a Moroccan survey
 
team and the participation of the Moroccan Office Natiunal de l'Electri
citi. The U.S. engineering firm reco~ended smaller-scale off-the
shelf power generation units designed to require more modest civil
 
works than Charles T Main had proposed andcostlng approximately one
fifth as much as the earlier estimates (See Table 2 and Annex 17).
 

Of the three recomended sites, Main calculations for Mienrlr 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. *.ID 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. 7o develop a forecast of
 
electricity demand, the Main team estimated different types of
 
end-uses : () residences, (2) public lighting, (3) goverment ad=i
nistratlon, and (4) comerce and agro-industry. Projections of resi
dential demand were based upon estimates of population growth, 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 requirezeuts were 
forecast on the basis of the length of village roads, rate of installa
tion and use. Cove-nent offices and households of goverment offi
cials were projected to make i--ediate use of electricity. From this 
high initial level of consa:ption, gove.n.ent admnistration require
ments were assumed to increase at a conservative rate of growth. 
Governmen: administration was deemed to comprise, on the average, a 
dispensary, a primary school, housing for 2 gover.-ent offlcials, a 
mosque and koranlc school, and 8 separate office units. Co-ercial
 
and agro-industry loads were projected by examining availability, 
usage patterns, and opportunities for use of refrigeration for s=all 
scale commercial applications, electric hand tools for repair shop 
-nd artisanal manufacturing operations, and electric motors for 
various commercial, pumping, artlsanal and agricultural processing
 

functions. A saturanion level for each kind of appliance was pro
jected for five year intervals.
 



Demand forecasts are necessarily imprecise. ".he demand for power
 
is not always -=ediatelyevident because micro hydroelectric systems
 
generally bring electrical power for the first time" (1).
 
Thus other energy sources likely to be replaced by cheaper or more
 
convenient electricity =ust be esti=ated first and then increased 
by estimates of new usage. -. fcreca3:,
T..e lat:er Is difficult to 

especlally in Morocco where to St-dies exist of ahat ac:sally hapos
 
when a viiase Is electrified (2). For :'.is reaso- a hydroelectric
 
program is norJ-.ai.y introduced i two ::ages. "?ilot installations
 
are used to assess load patter.s and grzwth, installed capital costs,
 
and running costs In addition to tes:ing hard-are" (3).
 
The three proposed =icro hydro ins:all~aloos follow this pattern.
 

The Main report based den.and forecasts c= existing village activities 
and projec:ed grovth r.1:h standard and reasonable assu=ptions tied to 
the three principal benefits of electrification - cash savings 
resut-Ing from substitution from diverted or new usage, and convenience, 
the lat:er be!n the ost diff Ic l: to forecast. By substI:ution less 
costly installatio=s than these ortEilally suggesed, the cost side 
of the hat= calcu:a:1on have bcen concidcrably reduced, resuling in 
lower cost* per :*7 and loer cost per bneficI-y while re:alnlng the 
de-and esti=a: :on but for a reduced pcpu-lsa:cn of beneficiaries. 
n the two cases -here U.S. A:D f.nal recc-=ndatlons =at:h the Mtan 

rece-ndati-ns the %H71' ioer cost .I produce less alec:ricIt7 
resu:Ing in earlier demand saitrzticn. The Main repcrt fz-nd that 
for these ton stzes, =.cro hydro eve= %:h the higher ocs: insta-lla
tions first envtsioned, had lcwer life of project discounted costs 
than the alternatives of Srid exc=ns.cn or diesel geeraticn. Once 
the :Lnitial "--vest=s=t is =ade, hrdroelectric power is one of the 
few energy sources whose fuzure costs decrease in real :er.s (4) 

In the case of Xse.=.r0 the lcwer cost Ins-allation .Inally recom
mended resulted in a =ore favorable projected re:urn for a pilot 
site whlch =et other de.=cnstratlcn and dispersion criteria. If a 
scala of financlal viability exists, the three sites selec:ed would
doubtless be among the best but not necessarily the three best. 

(1) "Coc un.ry Load Determination, Survey and System Planning", by 
R. Holland, R. Armstrong, Evans, K. Marshall. P. 60 on Small Evdro 
Electric ?overlants (Proceedizgs of eetings in Ecuador. 1980) 
WRECA and AID. 

(2) CDER wll ccissior studies of the v'llages elect-ifled by the
 
s-mall hycro pilot pro~ects as part of its evaluation ;rogram.
 

(3) ov. cit.
 

(4) "Econoc.ic and Financial Feasibility Study Methcdologies", D.C. 
Avslam and M. Henwood, P. 101 in Small Rydroelectric Powerlants. 

http:Econoc.ic
http:Xse.=.r0
http:exc=ns.cn
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This is appropriate for a pilot project Vhere experience, demonstra

tion and replicability are the issues, 

Cost recovery pro ec:ions for s--all hydro are reassuring. Electricity 

tariffs have been increased several tines in recent years. The 

fuel costs, 2/ an end to cross subsUiesincreases reflect : 1/ risinc 
by snaller users for industrial and =unlcipal purchaers and 3/ a gene

co eliminate subsidies.ral C.1 policy, backed by the World Bank and DL. 

The World 3ank Rural Electrif!cation project forecasts cost recovery 

for a program extending grid electricity to 360,000 
inhabitants of 

220 villages based on standard tariffs and profits from connection 

charges.
 

The average cost per rural corec:ion in 1979 was found to be 4.750 

dirhams (about $ loco), excluding impor: duties and taxes which brought 

the cost to DE 5600. Eouse viring cost about DE 900 but charges 

averaged DH 1200. Average cost of delivery to a low voltage custocer 

in 1977 was DE .259/ ¢jbub.ile the tariff was M .459. Taeiffs increased 

DR .63/*cih in '979 and :R .68 /kh '- :980 reflact--g increased fuel 

costs, which may be taken as a prox7 for cons~er willing-ess to pay. 
found to be cheaper thanSince the proposed hydro insrallat-ons were 

every reason to believe that agrid or diesel alternatlves, there is 


set at about DH .68/kwh adjusted for in-flation, would be paidtariff 
and would cover operating costs and rost if not all capital costs.
 

of four =onths -posedOn the socioecononic side, thet.--e constraint 

by the ter.--s of Charles T Main's .ndeflnite quantit7 Contract did not 

allow careful socioeconomic exa=nianlcn of the temtatively selected 

sites. U.S. AID therefore contracted with Dr. Abdellah Ea-oudi, 

on the faculty of the institut n;ational Agroa Moroccan jociologlst 
nomique at Vitlrinaire Eassan II, investIgate the social andto 

econocnic aspects of the sites. 

It is clear from investlgaticns so far that I/ conflicts over land 

do not exist because the pilot sites v-ll be cn Sover .,ent ouned land ; 
and electri a2/ possible conflicts over water between i.iga:ion 

generation needs can be avoided through proper design and location 

; and 3/ there is strong enthusiasm for the
of the hydro Instalations 
small hydro units a=ong the populations of the vilages which will 

the facilities and distributionbenefit. Plans fcr ccnstr%;c' .n of 

cf the electrical pover Se :zed ull be carefully reviewed with 

local author-ties and re;resL'itatives of the beneficiary villages 

to make sure that :he projects are well understood and enjoy firm local
 

support.
 

the three individual villages
Annex 17 provides =ore details on 
The willwhere pilot installations are to be placed. pilot units 

provide a total beneficiary population of about 3,300 people with an 

average of 330 installed kilowatts. 

IA
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The overall construction and installation cost of the units will be
about $240 per person. 

The eventual beneficiaries of these 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 andrecommendations of the Ministry of Energy and Mines, .inistry ofInterior and ONE will agree on specific operational responsibilitiesfor financing, installation, maintenance and maragement of the pilotunits. A plan of action satisfactory to U.S. AID will be a condition
precedent to procurement of any equipment for the pilot sites. 

Cons. -uction of civil works will be carried out by Moroccan firmsunder contract to ONE. Snall provincial contractors and local laborfrom the villages concerned will be used 
to the extent practical to
maximize local employent. Equipment installation will be supervisedby the U.S. design engineer. ONT will construct power distribution
lines and facilities. Start up for the first unit is scheduled forAugust 1982, with the other to follow shortly thereafter.
Total cost for all 3 units is esti-ated at $790,000, $475,000 inforeign exchange and $315,000 in local costs. (See Table 3 for cost
 
details). 

Competence 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 RCA will provide final engineering design,

preparation of specifications, 
 supervision of constriction andinstallation and start-up of equipment. The selected sall sydrosites are in reote High Atlas mountain valleys accessible withdifficulty if at all during the winter. To permit arrival andinstallation of the small hydro equipment during the 1982 construction
 season, it is essential that procurement be initiated no later
October 1981, well before the arrival of 

than
 
the U.S. technical assistancecontractor assigned to CDrR. USAID will therefore procure the small


hydro equipment directly.
 

5. Administrative Feasibtlity. 

ONE is a semi-public organization under the direction of the .'{,and is responsible for the installation and naintenance of all electrical generation equipment the ItLn country. is an organizationof excellent technical and administrative quality. O.E will beresponsible for the management and execution of the s=all hydro pilotprojects. ONE engineers carried out the initial 1979 study which 
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for the pilot projects, and ONEreco=sended :0 potential sites 
engineers par:icipated in the survey and rapping of the 3 selected 

NE will arrange for the construction and installation of thesites. 
CNE is experienced at local

generation and distribution facilities. 
for these activities. CNE will

contract-ing and plans to contract 

.- for all local costs of construction, ins%

receive funds from the 


callat on and =aintenance of the staIl hydro Inscallati~ns, and wilA
 

provide tec.nical staff fc.;- aintenance and repair of the snall hydro
 

installatlons.
 

Day to day operatic of the units and collection of charges for the 

electricity %rill be the responsibility of local village gove-.-.ent 
..Inist. of :nterior,


authorities whlch are under the author-Ity of the 


among the most efficient =ninstres in the gove-..ent. Local groups 

in the3 areas concer-ed are experienced in the cocperati',e =anage-ent 
vater.of Irrigactcn facilitles for the equitable allocation of 

The generacizn and dis:rlbution of electricity vill be i-andl ed I the 

same way, w-i:h a local person being trained by ChT to assume the role 

of guardian/technician for no=--l =aintenance and minor repair. 
to admi-


Local village goven.-ent has the authoritv to collect taxes, 


mister regional development funds allocated by the .U-istry of Interlor
 

and from the local sale of village - owned forest prcductr..
 

There is thus suffccent local practical and ad=InIstrative capability 
of the s=lal hydro pilot facilities.for the effective =anage-ent 

,he CDER will be actively involved in _oni:orlng and evaluation of the 

small hydro pilot projects. Zt i-'i! coordinate w.:h CN'Z In gathering 

and analyzing data on pilot project perfor".ance, de=and and u:t.liza

tion of power generated and studies directed to the expanded use of 

small hydro generacion in follow on progrusms..
 

Table 2
 

Smali Hydro Pilot Projects Characteristics and Cost estimates
 

Tabant ?Iss=1 r ;,rhbalou TOTAL 

100 1.-17 60-70
Head (feec) 


8 35 10-18
Flow (cubic feet/sec.) 


(2 )" 120-250
Size (ro) 


Pelton Francis ?elton
Turbine te 

3a6,000 475,000
67,000 22,000
Cost of equipment (Dollars) 


(including shipping & insurance)
 

Cost of Civel Works(Dollars) 155,000 100,000 60,000 315.000 

446,000 790,000

Total cost (Dollars) 222,000 122,000 


-2,220 3,050 1,784
Dollars/Zl 

3,717
 



TABIZ 3 A 

Financial Plan - Small lydro Pilot Pro ects - AD Financing (WOC.) 

FISCAl. YEARS LOP 

,__obl. 

8 8 
Exp.lObl. 

82 83 
Ep. IObl. Exp.16i. Fxp. 

8 
L.fExp. 

85 86 
Obl Exp.L2iEl. __ 

obligations 
__ 

1. Total AID 20 560 55 525 580 

2. Preparatory Studies 20 35 5$ 475 55 

a. Feasibility and prelimi
tiary design (CTH
coarleted June-Nov. 80) 1/ 

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

c. Socioeconomic study 

(llamwmudi, - completed 
Dec. 80 - May 81) I s5 15 

d. Final enEineering design 
and specification 35 35 35 

3. Equipment 
sites 

for 3 pilot 
475 475 475 

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

1 Shown under CDER Financial Plan (Table 1) 

I



TABI 3 B
 
Financial Plan - Small Ilydro Pilot Project. - COM Financing ( O0O) 

80 a1 82 83 84 85 86 TOtaTotal 

1. Total GON 815 11 12 13 14 865 

2. Construction of 3 hydro 
site@ civil york 315 315 

3. Electric Distribution 
systems 378 378 

4. Access Roads 112 112 

5. Maintenance and repair 111 12 13 14 60 
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D. Solar and Wind Power Pilot Prolects.
 

1. BsckE122nd.
 

Morocco presents considerable potential for the widespread exploi
tation -f solar and wind energy. The solar regi=e in Morocco is
 
excellmint, particularly inland. The average solar radiation in Morocco
 
is estirated to be above the mini=un level used by the U.S. Department 
of Energy (430 Langdeys/day or 157,003 Lang:eys/year) as a criteria for 
selecting si:es for solar demonstraticn prcJects. 'n M.rrakech wi.ere 
solar radiation measurenents have been =ade the annual average levels 

(see page 52).are 488 Langleys/day, 13 per cent above the DOE criteria. 


Wind in a number of areas in Morocco, particularly along the coasts,
 
is sufficiently high in velocity and duration to permit both direct
 
mechanical pu.jping and electrification. Wind 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 pu=ping and, in several of these locations, wind powered electri
fication.
 

2. The EvolvinS Economics of Sun and Wind.
 

The selection of water pumping as a pri.ary application for solar
 
and wind pilot projects is based on several factors. The most impor
tanrt are existing de-and and directly productive use.
 

End uses of pu--ped water include
 
A. Potable.water
 
B. Livestock watering
 
C. Irrigation
 

U.S. AID is currently developing a rural potable water project,
 
Douar Water Systems (608-0167). An estimated 10Z of installations are
 
suitable for wind powered pumping where wate: table depth is not too
 
great, wind speeds average 12 mph and villages are not on the electric
 
grid. Under these circumstances %ind power is an economically viable
 
alternative to diesel pumps at present(l). The principal problem to
 
be overcome is that of maintenance which bedevled existing Aeromotor
 
windmills installed in Morocco during the 1960s.
 

The economics of solar and wind energy must be approached with caution, 
however. A recent analysis, DSI, the Economic Costs of Renewable 
Ln.y, (See bibliography, Annex 20) found that photovoltaic (V) pump
ping would be more economic than diesel/gasollne internal combustion 
(IC) pumping for farmers or society in the late 1980s. In general
 

(1) DSI "The Economic Costs of Renewable Energy". The same report
 
indicates 	that PV pumping could be economic before the end of the 
93O's but the planning cycle, based on experience, should bein nw. 
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for pumping applications, the smaller the job the more suitable rene
wable energy became. "he projection of future relative economic 
advantage of PV over IC pumpl.ng was relatively independent of fuel 
price projections since fuel is a. relatively sl411 proportion of 
system cost. Rather, the rate of technology development and appl1.ation 
and assumptions about future PV modules and balance of system (BO.) 
costs were critical to the analysis. 

The same principal applies to livestock watering, a principal appli
cation of wind=ills 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 far-ersiwithin large government
 
managed perineters controlled by dams. An additional 150,000 hectares,
 
approxi-mately, often within or adjacent to the perimeters, are ir-rigated
 
by private farmers. Such land may also be grcup managed but is priva
tely financed(l). 7he preferred mode of irrigation is by electric
 
pu=p where grid electricity is available. However this meLhod is
 
heavily constraLvnd 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 co=on pu=ping tech
nology is by free standing or tractor driven diesel pu.ps. This
 
techno' gy spreads year by year, impelled by economic returns and
 
*!roua%: risk for dry farming, wherever farmers can amass sufficient
 
resources to pay for the equipment. It is esti=ated that there are
 
about 20,CCO diesel pumps in operation and that pumps and acreage viii
 
expand by about 10Z per year during the 80's. Experience and demons
tration of wind and solar pumping projects needs to begin ncv if
 
substantial substitution for diesel power is to begin be."re the end
 
of the decade. In addition to lower financial costs to fa..ters.
 
such substitution offers economic, foreign exchange and employment
 
benefits in oil imports ioregond 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.
 

http:pumpl.ng
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3. Site Selectlon Considerations.
 

This project will test the use of wind-powered electric water pumping
 
at two pilot sites ; photovoltaic-powered water pumping by five s-all,
 
ortable uni:sj and five photovoltaic-powered refrigeration units for
 
medical purposes. The two wind powered pumping units will be instilled
 
at the sites oscribed below. The portable photovoltaic pu=pnf, neits
 
will be installed as Dilot decnscrations at 1/ the Cen:er for R,,newable
 
Energy Develop=ent in Marrokech ; 2/ an experi=ental and dcnons::ation
 
farm in Agadir province and 3/ on other fa.s to be selected in consul
tation with the X nlstry of Agriculture. The refr,,geraticn units will
 
be installed in remote public health dispensaries to be selected in
 
consultation with the Ministry of Health.
 

Site selection criteria for wind and solar powered pu-ping 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. Typicallty - To =axi.ize possibilities 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 result in any dislocation of the users or surrounding population
 
the local co-unity should be able to participate in -anag~ng the new
 
technology ; on site support should be adequate to insure proper =oni
toring and management ; and the local co-unity should be willing to
 
participate 4.i the project and recognize potential benefits.
 

4. Accessibility/Distributicn - Sites should be sufficiently
 
accessible so that the CDER can monitor perfo.ance, acceptability
 
and i-pact ; 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 appi;cability.
 

5. Systems considered - Water pumping renewable energy syste.s
 
analyzed included d.c. and a.c. e:ec:rical energy production by solar
 
photovoltalc modules, wind turbine generators and sola: thermal Rankine
 
cycle power plants. Wind mechan*ca: systems do not represent a new
 
technology - some 200 such systems .re In operatio, in Moroc:o - and
 
their demonstration for water u=ping was conslderea unnecessary.
 
Sites were selected and differing technologies, equipment and appli
cations were chosen so that the CZER would have monitoring records
 
from a range of pilot projects available for evaluation. Future
 
decisions as to replication can thez be based on a review of the field
 
testing of a variety of renewable energy and pumping copfigurations.
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6. Economic and cost analysis - ?reil=inary 20-year life cycle

cost analyses were conducted for each oA the reco.ended si:es except

the CDER site itself. 
 Al future coscs were ac:nun:ed for and the 
present worth of renewable energy sys:e=s were co=pared to equivalent
diesel alternatives. 
 The use of life cycle cost analysis per its an
equitable comparison of a low capital investnenc but fuel intensiv.
diesel plant with that of a high capital but no fuel cost solar or 
wind power plant over the life of :he sys:ecs.


7. Sociological Review - The sociclogi:al review of the pruposed
.water pumping sites included field visits to sites, meetings with
4overn=enc offIcials and others fa=iliar with local condi:tons, and
 
a review of relevant dccu=encs and li:erature. There was an opportu
nity to visit most of the sites co;,sidered as potential locations for
 
renewable energy water pu=ping technologies. in the course of these

visits, inforal 
nterviews were held with local officIa1s and
 
residents.
 

Infor-a4ton U.s gathered about present water use, 
rights,
pumping practices and prtoritles ; beneficiaries ad how they night
beneflt (irrigation of agrcul:vral land, tine saving in :ransporting

water for docestic anc livestock purposes, etc...) ; general economic 
patterns and incce Ae.g., pastoralis=, agriculture, szall co=ercial
 
operations) ; demographic characteristics of 
the local population

(e.g., total populat:on/household si:e, age/sex, -=gration patterns)
receptivity towards the proposed project ; present or future areas

of conflict at: =ighc follow as a resul: of the project ; exist:ing
infrastructure to manage :he proposed cechnology ; and general expe
rience and predisposltons of he population regardimg technological 
innovation. 

8. Envlronmental reviaw 
- Each sI:e Investigation considered 
possible izpacts on the environment and eval!uated whecher the proposed
action would resu.lt in any siglincant enviromamntil'harm. 

A. Wind Power ?!lot Pro 4ect Sites. 

UsIng the above criterla, the 
Charles T.ain study suggested the 
inscallation of wind powered water pumpig systems at tewo sites :
 

ST_TE APP. CAI ON TECHNOLOGI CAL SYST1 
1. Oujda (Oujda Province) Water pumping for 48 Aw wnd electric pump 

human and aniaal 
water supply 

2. Sidi Bounouar 
(Essaouira Province) 

IrrTigatioU or po-
table water supply 

40 Q wind electric puMp 
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The economic viabil:y of the third site 
- a hybrid of wind and
 
photo-voltalcs - requires further analysis before a decisi 
n to
 
proceed. However it is proposed, based on Main's findings, 
to
 
install the first 
two vind electric pumping units described below.
 

A. PK 8 Route d'Ahfir, Cu'da Province
 

A 40 kw wind electric genera:or is to be instaled for potable
 
water pumping at 
a site 8 k= north of Culda, a provincial capital

in the nor:h-eastern part of the country. The well at the site
 
now proviccs water for human and animal consumption, serving 1,400

people who live cn 4 livestock fa-- i- the vicinity and Z-6C0
 
nomads who =ovc through the area reguborl7. The total aninal pop
ulat:on (sheep. Zaat, 
 cattle and mules) relying on the well is
 
20,000-25,0C0. The:e is no electricty. The present svstem for
 
obtainicg and distribu:tn; water includes two diesc enp>ne driven
 
pumps, four concrete storage :.nks aid an undergro nd pnpe distri
bution network. mlies collect wa:er frc _ :he Our stcrage tanks
 
and cart it for domestic use. 
 7he pumps are cperazed and =wintained
 
by the provincial office of 
the Xinistry of Agrlculiure and a resi
dent technician in i 
zbarge of their operation. :he water distri
butions network is maintained by the provincial goverm=ent. The
 
well is 62 meters deep.
 

The proposed praLec 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 go:ernment. The insticutioaal infrastructure necessary to
 
operate, maintain and adinister the proposed facility is already in
 
place. The presen: resident technician will be :rained to perfor
basic operations and 
to reccgnize and report any abnormalities to the
 
CDER.
 

Applications such as the one proposed for water pu=pxag can be
 
expected :o be widely disseminated throughout the area 
in the future.
 
Potable water is generally obtained from hand-drawn wells which often
 
are several kilometers fron home. 
 ir addition to .epresenting a
 
substantial expenditure of human time. 
a substantial a=ounc of human
 
energy is spent in securing water. The local population and the
 
provincial author:tes, 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.
 

V)1
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3. Sidi Sounouar, Essaoulra Province 

The proposed site is on a cooperative farm 30 miles northeast

ofEssaculra, a provincial capital on 
the Atlantic coast. A wind

tiectric generator is to be Installed for pumping water. 
There is

ecellent wind potential at this site and sufficient power can be
produ:ed to =eet pctable water pumping needs and much of the exist
ing need for electrification of cooperative menbers' hones. If

well tests jenonstrate adequate capacity 
to meet planned irrigation

needs, a 40 kw wind generator will be Installed zo produce potable

water, electricity and Irrigation water punping.
 

The far-ing ccoperative of Sidi Bounouar has 450 hectares of
land and 20 famUlies for a total of 
156 people. The general economic

picture of Sidi 3ounouar co=pares favorable with other small farmers

in the area. 
 The existing instutrUIonl Infrastructure of the

cooperativc includes 
a cooperative admlnistratIve ccc=iree and a

resident technical advisor to supervise crop planning an! manage
ment and heneral assistance. 
 The committee anj technician also
 
supervise water use.
 

The project is not expected to place an inequitable iing: cial
burden on users. interest in the project is 
high among all cooperative memoers 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 Mnistry of Agriculture.
 

The cooperative has already petitioned the Provincial Agricult
ural Develop:_nt Service of Essaouira for a diesel irrigation water

pumping installaticn. 
Under the planned a.-argement, the government
would assume all administrative and :echnical costs and would assigna Uovernment mechanlc to operate the facility. The cooperative

would assume all costs for equipment, parts and maintenance, and
fuel. Installing a wind electric generitor instead of a diespl uit
will provide an excellent opportunity to de=onstrate the appropriate
ness of renewable energy systems &,r agriculture and potable water and,

at the 
same time. eliminate the need for additional government expense of assigning a full-time resident technician to operate the
 
diesel engine.
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test case for replicability.should be an excellentSidi Bounouar 
of -uch of the rural coastal plan

The local setting is represencattive 

where water pumping is required for potable and agricultural applica

tions. 
for both of these windand tcchnical inform-ationCost esti=ates 

16. are given in Table 4 and Annex 
powered pumping units 

C. Action Plan 

The Center for Renewable Energy Development, 
with assistance as
 

may be required from U.S. 	 contractors, -il develop final. design 
two sitescivil works for the

and specLficatoans for equipment and 

above, bared on Main's feasibility studies and prelminay
describe 
designs. In cooperation with other appropriate CCX 

agencies, CDER
 

will develop detailed plans for -pl.ention, =arnag ent ar 

7he 'U.S. technical assistancetwo pilot projects.monitoring of the 
will procure equ4i"pit for delivery by 

contractor assigned to CDER 	
- ebl for installation1982. Moroccan technicians responslSepteber 	 - - and will 

and maintenance of equipcent will undergo training ** Morocco 

in the construction and installation of equip-ent in early
participate 

and U.S. contract technical1982, guided by U.S. supplier representatives 

staff w.o will arrive at CDER in early 1982. Peace Corps


assistance 

in training, installation and subsiquent
volunteers will assist 

monitoring of pilot projects. 

5. PHOTOVOLTAIC-PWERED PILOT PROTECTS
 

this time canThe use of photovoltaic power in agriculture at 


the following applications:
include 

1. Pumping
 

Low lift pumps for irrigation expansiona. 

b. Cattle watering 
c. Household uses 

needs)2. Centralized battery charging (for small power 

3. Refrigeration 

restiumrantsa. Individual health facilities. =11 stores, 
and 	 household use 

fish preservationb. Centralized crop storage, 

4. Standalone power systems 

There are many other potential uses of electricity for motors, 
adequately demonstrated technologygrain milling, etc.; however 


systems are not available nor are widespread needs for these demon
strated in Morocco.
 

2.
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Appropriate applications in economic terms are defined by the
specifics of the applicrtion; size, site, use, performance

expectations, etc., 
must all be considered before an application

ia "appropriate." 

If water deand is large at certain times ar mlnimal at othertimes as is the case wl.n certain crops; 
iF water d-and isc:.astant irrespective of the weather or season; or If water demandatends beyord daylight hours, photovoltaic pu=ping is eitherinapptopriate or storage (of electri.city or :arer) is necessary.To find the set of conditions i. wh-ch photovoltaic ;unpig is
appropriate, bozh agricult-:ral a. chco.ogical specialists 
 ustwork together. 
At this tree i. the dcvel.;-ent of photovoltaicpowered Lrga:ion syst-s, :here Is no a priori appropriatesystem; rather there are 
only appropriate cc-bnat-ons of
circumstances and system con=onen:'. in :;electLng and designingapplications, it is necessary :o be sure that the combination of
 use and technology will be apprortate.
 
Photovoltaic-powered ;yj=ping units will be installed at the 

following sites;
 

Center for Renewable EnergyDevelopentr,.arrakech
 

Excellent solar raditlon in Xarrakech take this an 
ideal
site for a photovoltaic-power system. A 5 kw photovoltaic
module mounted on the Center's roof wilI permit pumpinj of either
of the Center's two wells or 
charging of the Center's batteries.
.7t wter 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 Taroundaot in Agadir Province, about 80 km in from the
 
Atlantic coast in a rich aricul!ural area. The farm area is 68
 
hectares. However, within the area served by the demcnstration
 
farm, there are about 800 far- families (about 8,000 people)
 
working 7,300 hectares of irrigated land. A planned extension of
 
the irritatlon system will br4ng an adlitional 20,000 hectare.s of
 
land under irrigation and involve an additional 15,000 fam.lies.
 
The Crafa program brings groups of far=ers to the facility for
 
i.struction in new technologies for crop production and farm man
agement.
 

Farmers receive water from the goverament system of canals and
 
either use gravity or diesel pu--ps to deliver water to their fields.
 
Occasionally, some electric pu=ping is done. Fa.rers are increas
ingly concerned with rising costs of pu=ping. Accordlag Co Crafa
 
officials, the diesel costs are becoming increasingly prohibitive
 
and there will be a growing de-and for alternative energy sources.
 

Main's study reco-ended irrigation water ?=ping using a 1 
kw solar photovoltaic system to irrigate 5 hectares of land together 
with a system to provide heat for an on site greenhiouse. However, 
they pointed out that s all, indepenodent 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 (5:2,500) per hectare locally. It is also unlikely 
that a farmer could be pcrsuaded or should be persuaded to make
 
the $200,000 Investnent required by YaWn's reco-ended array.
 

If a I3 1W solar photovoltaic p-ping system is beyond the 
reach of small and cedium scale producers and uneconcmic even for 
large scale producers, it would seem to be an irapproprlate app
lication of photovoltalc technology, and should not be considered 
even for A pilot project. S=Iler scale applicatiocs of photovoltaic 
modules hate a much grcater potential for economic use. and the 
powering of low-lift Tortable pu=ps is one of these. Although the 
cost per Installed watt is the sa=e as for larger installations, 
portable 250-500 watt pu-ping units costing $6,000 have real 
application for extending Irrigated areas hy raising water fro= 
canal to field and from lower fields to higher fields rather than 
for raising water from the depths of a well. Pu=plng units of 
this type have been developed as off the shelf Items and are in use 
in a nu=ber oi irrigated areas in the Kiddle East and Asia (lee 
Annex 18). It is proposed to install 5 of these unts at the 

)6P
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Crafa demonstratisn site and other locations to be selected in 
areas already vader irrigation. The Crafa 5 hectare parcel is 
typical of fa:m sizes in the irrigated southern plains of Morocco 
where many sall farmers obtain irrigation water from government 
opezated canals. The Sidi Bounouar wind generation site on the 
other har is typical of irrigation systems managed jointly by 
independent farmers. .hus, the two sites provide an opportunity 
to test renewable energy technologies for two different irrigation
 
systems (individual and group) 

Photovoltaic-powered refrigeration units art 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 
considerzd for use is illustrated on the following page. Capacity 
is about 100 liters. Cost, about half for the refrigerator unit 
and half for photovoltaic modules, is about $6,000. .nq Ministry 
of Realth will monitor Zhe use of five pilot units in r~ote 
medical facilities. NASA-Lewis Research Center and the U.S. 
Coinicable Disease Center (CDC) have an on-going A.I.D.-f-.nanced 
program to locate ?V powered refrigeration units in health facilities 
around the world. This program is =eanc to introduce this technology 
in develop-ng countries 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 specif"cations so that they will arrive in Morocco and 
be ready foi installation later that year.
 

6. Further Solar and Wind Pilot Projects
 

The possibilities of solar energy,utilization in Morocco are
 
clearly not limited to s=all photovoltaic pumps and refrigerators.
 
Other possibilities for technically and econ=ically 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 Znergy Research 
Institute (SERI) has been asked to make a preliinary study lAter 
in 1981 and design a national solar and wiri measurement program, a 
prerequisite for further action in this area. SpeciLic technologies 
and sites for pilot activities will be exmined as an early activity 
of the long-term technical assistance team scheduled to begin work 
at CDER in early 1982. 

7/
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In addition to the projects listed in Table 4, additional
 
wind and solar pilot and demonstration dctivities will be devel
oped during the life of the project for funding under the Pilot
 

'Project Fund, described in Section IIIB8. A total of $300,000
 
is reserved for wind and solar activities during the life of the
 
project, beginning with $100,000 in FY 1982.
 

Table 4
 

Wind and Solar 	Projects - Characteristics and Cost Estimates 

A. 	Wind
 

1. 	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)
 
Total $84,823
 

2. 	Location: Sidi 3ounouar, Essaouira Province
 
Type: 40 Kilowatt vind powered electric pumping unit for
 

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

Civil Works: $ 58,650 (GOM) 
Total $157,020 
Total Wind Pilot Projects 

$241. 845
 

-3. Solar
 

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

Type: Pumping of irrigation and potable water 5 portable
 
photovoltaic-powered pumps x $6,000 each $30,000
 
(see annex 18) 5 photovoltaic-powered refrigertors
 
for medical purposes x $6,000 each $30,000
 

Total §o02 	Solar Pilot
 
ec s (AID)
 

Total costs of vind and solar pilot projects listed above $301,845
 
of which A.I.D.-financed equipment $230.970
 



TARIE 5 A 

and Solar Pilot Projects - (1 000) - Aln Financing (OOO)
Financial Plan -Wlnd 


80 81 82 83 84 85 - 6 LOP 

Obl. Exp Ob Pp Obl Erp Obl Exp ObI .xp .Obl ixpXP i xp bligation 

1. Total AID 20 - 260 t9O -§-0. - 280 

2. Preparation Studies 20 30 50 
50 

a. Feasibility and prelimina 

ry design (CTH - June -

Nv. 80) II 

b. Final design and 
21
 

20 30 50
specifications 

230
 

230 140 90 

3. Equipment 


170 100 70

b. 	 2 wind ptwmping units 

30 20 10
b. 5 PV portable puLpa 

30 20 10
 
c. 5 PV refrigeration units 


]o)l/4. Wind and solar pilot projects 	 )
(100] (70 (100) (1) (1O( (646 

to the identified and financ d 


under pilot projects Ftmd 

(non-add) 	 ,
 
-la. 	 F 0eIb-- l-ty sridie5- 1- 10 10 "5fs I( O

85 60 90 85 91 80 2654 

b. Equipment 

I/ Shown under CDER Financial Plan - Table 1 

2/ For preparation of center equipment specifications.
 

ge .i S 



TABLE 5 BFinancial Plan 
- Wind and Solar Pilot Projects - COM Financing (1OOO) 

FISCAL YEARS 

80 81 82 83 84 85 86 LOP 

1. Total GOt 
72 3 3 3 4 85 

2. Constructi1n of 2 wind' 

power sites-civillorks 
70 

70 
3. Operation and Haincenance 

1 
2 3 .3 3 4 15 

4. Wind and solar pilot projects 
1 

to be identified and 
financed wnder the PilotProject Fid (non-add) 

(See Section III B.8.) 

(25) (50) (75) (0') (100) (350).! 

I/ Shown. under CDER Financial Plan - Table I 

-- A 
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E. Biomass Conversion Pilot Projects
 

. 1. Background
 

q Today more than 50% of 
the total energy consumed by many of
 

the developing nations is supplied by their bia-resources. In
 

Morocco a very large measure of energy is thought to coma from
 

biomass and animal waste.
 

This supply of energy principally goes to Morocco's rural and
 

poor urban population and is usud primarily for domestic purposes.
 

i.e cooking and hot water. In zddition, some of this energy is
 

used for small-scale industries such as tanning, soap =aking and
 

food processing.
 

As in most developin- countries, Morocco has not 'at =easured
 

the availability of biomass nor studied: seriously :s pocential 

uses as an energy source. Wood and other vcgeza :o is currently 

used as a biom.ss energy source. However, it is consLned at a 

rate that far exceeds its normal replacenent capacity. 

Despite reforestation efforts. Xoroc=c is losing at least
 

30,000 hectares of already scarce forest resources per year. Its
 

forests are insufficient to =eet the couai:ry'n needs for wood
 

fiber and household energy. Annual reccrded production of fire

wood averages about a =illicn cubic =eters per year. About 60 per 
?rlces for charcoal havecent of this is converted intc charcoal. 


increased alost tvice as rapidly as the average cost c& living.
 

An A!D/,SZA biocass study tea= visited XYorocco in July-August 

1980 to advise the GCM and USA:D on bio=ass needs in facility 

design of the propcsed Renewable Energy Kevelopcent Center, to 

recommend the range of biam-ansconversion technologies feasible in
 

Morocco and to indicate biomass ;Iloc proJects which --ight be
 

carried out by the COX.
 

The team found that, while anwmal waste and cunicipal solid 

waste offered certain opportunities fo: biocass exploration, the
 
use of woody
greatect opportunity for energy from biomass lay in the 


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 TO years. The biomass from
 
300,000 hectares would fuel, for example, at least 6 power
 
plants of 25 megawatts capacity and make a significant contribution
 
to 
 he energy balance in Morocco by reducing the import of
 
petroleum by nearly 10 per cent. 
 USAID has .proposed an Integrated
 
For.ztry Development project (608-0165) for FY 1982-1986 funding
 
based on these recomendatious.
 

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

Growting 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 will directly affect the success
 
of the biomass components of the Renewable Energy Develop=enr project.
 
The biomass component of this project will seek to apply =ew techniques
 
of converting 
 woody blomass to energy in the Moroccan context. Of
 
particular interest to the COM is new and currently aviiable
 
village-level charcoal conversion technology. 
 Presen Xoroccan
 
conversion techniques are primitlve and resui: in wasted wood fiber
 
(wood is burned in mud retorts). -he new :echnology co be applied

will preserve small scale village characteristics but greatly reduce
 
these losses. The net result is greater charcoal procuction fro=
 
the same amount of wood, and should ease pressure cn forest resources.
 

With respect to the conversion of bio.ass for energy, the team
 
identified a nu=ber of tested conversion technologies which showed
 
promise fhr implementation or adaptation in the next I0 years under
 
Moroccan conditions, and produced a list of potential blomass
 
conversIon projects. Possible applications range widely in scale
 
and cost from woodburning stoves for household use $2000 to anaerobic
 
digestion facilities for the city of Marrakech. ($1,500,000)
 

2. Feasible Develop:ent Prciects
 

.he following list indicates feasible development projects for
 
biomass conversion i4 Morocco, covering a range of scale, complexity
 
and c~st. Local conditions wll have to 
govern the choice if projects 
to implement. 

POTEN"rIAL SIwASS CONVERSION PROJECTS
 

Combustion:
 

Woodburning stoves
 
Moderate/high near-term potential
 

Cost of $2000
 
Requires 3 dry metric tons/year (dt/yr) wood
 

I hectare tree plantation.
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Uith respect to the conversion of biomass for energy, the team iden
titied a number of tested conversion technologies which showed pro
mile for implementation or adaptation in the next 10 years under
 
Mo;ccan conditions.
 

Eij; Potential
 

- Stationary internal combustion e;igines retrofitted with air
blown gasiflers (irrigition pumping, eLectric power production)
 

- Portable metal kilns for charcoal making.
 

Modera:e to Hijh ?otential 

- Stoves for heating and cooking.
 

- Retrofitting existIng oil-fired industrial boilers with air
blown gaslfiers.
 

- Retrofitting vehic.es with Sasifiers.
 

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

- Missouri kilns for charcoal making.
 

Moderate Potentia.
 

- Methane fe7-enatjon of ani=1 wastes and low lignin content
 
vegetable or plast wastes.
 

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

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

875 hev:ares tree plantation 
- Field erected fluidlzed bed burners with waste heat boilers,

producine szeaz, using olive pits, nit shells, waste wood.
 
Moderate near-ter pccertial
 
Cost $1,000.000
 
Requires about 9000 dnt/yr biomass from processing plant waste
 

with high moisture content.
 

- Bio=ass derived c:iar/fuel oil slurry in an oil fired boiler 
Moderate near-ter= potential
 
Cost $1,000,000 to 2,00.,000
 
Requires about 16,000 dit/yr wood
 

5,000 hectares tree plantation
 

http:vehic.es
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Gasification
 

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

High near-ter- potential
 
Cost $600,000 to $900.000 (250 Kw engine)
 
Requires 875 hectares tree plantation
 

- Air-blown gasifiers on vehicles or trailers
 
Moderatelhigh near-term potential
 
Cost $5,000 - $10,00 (300 hp engine)
 
Requires 164 dmt/yr wood
 

51 hectares tree plantation.
 

fuel existin6 oil fired industeial boilers
- A.ir-blown gasifiers to 

Moderate!high near-ter= potential
 
Cost $250,000
 
Requires 4030 dit/yr wood
 

125 hectares tree plantation
 

Anaerobic Digestion
 

- Digester to produce =ethane W ch fuel g3s from shredded munici

pal solid waste
 
Moderate/high near-term potential
 
Cost about $1.500,000
 
Requires 9030 d=t/yr solid uaste from Xarrakech or same size city
 

- Digester to prodace =ethane rich fuel gas from large farm or 

feedlot
 
Moderate near-term potential
 
Cost varies from $25,000 to $100.0C0
 
Requires 80 d=t/yr manure from 100 cattle
 

- Digester to produce =ethane rich fuel gas from small family run
 

farms 
Moderate ne-tcerm potential 
Cost highly variable, up to $2000 
Requires 8 d=t/yr manure from 13 cattle 

Pyrolysis
 

Portable cetal kilns for charcoal production
-

High near-ters potential
 
Cost less than $2000
 
Requires 288 di=t/yr wood
 

90 hectares tree plantation
 

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

390 hectares tree plantation
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FINANCIA. PIJJ -- AIA.,, COV [;I1(SJ( I . 'HO.l C1rcA.I.I). rlrJAnIuClfA (-OO ----- 6 

-;('CAL. YE:ARS 

80 lI 82 3 84 85 
 86 LOP 

Obi. fxp. Obl. EXp. Obl. ExI. 
 Obl. Exp. Obl. Exp. Obl, Exp. Obl . Exp Obligation 

ITA . A. .D. 
 20 
 20 . . . .
 

a. Feasibility

Design Studies 20 .
20 


20
 
b. DiMdss pilot 
 (30)Oo) M) O-
 (80 ( ( 
 ) (106 ) (100) (50)
proj cts to (330)


identified A (1s
2-)..0
 
. .
 . 

finat.ced under 
the Pilot Project 
Fund (noti-add) 
a. Fcasibility 
 ) 15 10 a) 2u 10 20
 

Studies 30O
 
b. Equiiment 
 25 
 85 70 
 90 100 90 80 so 
 290
 

A CI financing for bicma,.s conversion activities will be pzovided through the Pilot Project Fund (See Section 111.8.8)
for which a life of project COM contribution of $700.000 is shown in Table 1 0 (Financial Plan
About It.lf of this amount - CDER-COM Financing).
will be tentatively reserved for biomass activities. 

ob
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Dmnsification
 

Densi!±cation equipment 
to Froduce fuel pellets or briquettes

from agricultiral residucs, sawdust, charcoal dust, or crops like
 
a fa 

Moderate near-term potential
 
Cost up to $2,OC0.000
 
Requires $12.S00 dmt/yr residue
 

Clearly further study will be required to help the M! establish 
an order of priorities for pilot activities in bio.ass conversion.
 
The Center for Renewable Energy Development will take a leading long
run role in roving ahead on 
the biomass front, using the expertise

of the technical assistance contrac= 
team to be assigned there.
 
In 1982 the contract team will develop a plan of action for bloass

activities to be carried out under the aegis of the Center Ir coope
ration with the Ministries e: Agriculture and Interior. 
 Plans are
 
likely to include s=all-Scale, village level applications of biomjs
technology, better charcoal-=aking methods efficient Lorena-type stoves,

biogas dig'sters, some of which =
 7 be carried out with the partici
pation of Peace Corps volunteers w-th support from the Small Projects
 
Fund.
 

3. Next Stevs and Fundinj
 

The USDA teau underlined the urgency of beginning activities on

the biowss frcnt and reccmnended pilot projects which could bt 
under
taken without d.alay, particularly in s=all-- cale charcoal production.

A biomass expert provided under an Indefinite Quantity Contract in
 
June 1981 will develop specific proposals for piot activities in
charcoal production based on 
the USDA report and further investiga
tions in Morocco in June 1981. 
 These reco-endatlons will provide

a basis for early ac;i.on by CDE 
and the long-term technlcal assistance
 
contract team beginning in early 1982.
 

To 'inance equipment and related costs required for earl7 pilot

and other biomass activities to be developed subsequently,. $30,000

will be reserved ueder 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
 

MV ADMIrNISTRA7:.v'E !EASLBTI-TI~ 

A. Moroccan Government Caabilitv
 

The FQnistry of Energy and Kine3 is responsible for the overall
 
coordination of this project.


GOM responsab'.lity for development and manage=en: of this project

rests with the Office of Energy Resources Developen:- of the
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Directorate of Znergy of the Ministry of Energy and Mines.
 
Tht Center for Renewable Energy Development reports to this office.
 

As project inple-centation gets underway, operational authority

will be increasingly delegated to CDER 
as the operating capacity of
 
CDER is strengthened by increased staff.
 
Coordinating and action authority viii be delegated increasingly to
 
CDER for all aspects of the project. Contracting authority vill
 
te.ain with the Ministry oi Energy and Mines. Thus the
 
M, will contract for the archltectural design and the construction
 
ofthe CDER buildings, but the research and developnent activities of
 
the CDER v1l be carried out by CDER staff directly.


The indivldual nominated wo 
direct the Center for Renewable Energy

Development has successfully canaged sugar refinery constructlon 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 
 ha: the experience and requisite ad-4nistrative
 
capability to execute this project.
 

The construction, instailation and nainenancc cf 
the s-nill hydro

pilot projects, and the 
larger solar and uid pilot projectb wvii
 
be the responsibility of the Office Naticnal de 1'Eiecriciti (CPE) 
-a se.i public agency vhich reports to the M.-nist-v of Energy and Mines.
 

!=pleen:atioa of the snall hydro, solar, wind and bic=ass pilot

activitle -.ill be coordinated by CDER with the KInistry of :nrerlor,
 
as may be required.
 

Proqincial governors and village authorities are =.der the direc
tion cf the Ministry of Interior. 
 The -ater and Forest Servlce is
 
under the directicn of the Min!.tr.- of Agriculture and Agrarian

Reform. Clear delineation of responstbilities is a condition prece
dent for Lnpleenra:ion of all pilot projects (See Anex 7 ).
 

U.S. AID i.; in direct contact vith CDER and w 
 on all =atters
 
relating to this project. On =aters relating to the pilc: projects,

CER and U.S.A:D are in dirpct touch with provinclal governors, their
 
staffs, local authorities Lnd the targLt population. In the case
 
of s--all hydro sites, for cxa--ple, pubic =eetlngs were held during

the visi to ie 3 selected sites of the survey -pping tea= and oi
 
the U.S. A:D ccnr:act sociologist, at whlch the details of the pro
posed pilot proJects were thoroughly discussed. sane apprcach
The 

will be used when addlticnal :ties are selected for solar and bio
mass pilot activities. Thu.;, parzIcipat:on on all levels is achie
ved in a way which will insure effective and re.;ponsive pro ect axe
cution.
 

Like CWE, the Center fcr Renewable Energy Develcpment is a
 
subsidiary of the XE.. 
 Until it is legally established, its staff
 
are employees of the .T.. Legal establishment requires a texte
 
d'Instltutlon and a dicret 1oi to be approved by 1/ the Conseil du
 
Gouvernement, chaired by the Prize Minister 
 - done September
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24, 1980; 2/ the Consel. des MLnistres, chaired by His .YMaesty 
Hassan II - done May 20, 1981; and 3/ the Parliament - expected 
by late 1981. With formal legal establishment, CDER will acquire 
its own budget and the capacity to offer substantial recrultcent 

incentives to attract top qualizy kor-)ccan staff, thus adding 
substantially to its institutional .ipacity. 

B. AID Caabil-Iv 

Civen the ur.certainties and evolving nature of renewible energy 
activi:es, thl!. pro.-ect -ust by its very nature be designed to per
mit flexibLli:y ard adaptation. Given the high prio.:iry which both 
AID at.d the SCM accord to rapid, effective action to exploit renewable 
energy resources, we have deliberatcel 7 tried to design this project 
with a view to reduce delays, telescope actions and yield useful 
results at the earliest possible dates. Phase : has therefore been 
carried cut by =cans of a combination of : Cs, centrally fundei 
assistance :rc- AIDP staff and :ocal contracts, all coordl-nated by 
the U.S. AID Prcgran Office. COur experience to * ce has ;.-.ow--n that 
this approach is ineed effective - the diversity of -n,:cialties 
and talents requL---z' for the various aspects of pro.cct develo;=ent 
and the first stiges of ipl(=entat4.cn can best be orchestrated by 
U.S. AID with ti-eiy, competent backstopping from the appropriate 
AID/W off ices. The IQC's available through S/EY ar4 "'Z-tEC will 
further be usi to prcvlde - range of services fulowng the schedule 
outlined in the tzpii.enta:icn Plan (Annex 3) before the arrival of 
the long-ter= techLnical assistance contract staff. Be,inning in 
Spring 1982, the contract staff will reside in M.arrake'ch, and will 
arrange for 5pecializ:ed consultznt services for further project 
elaboratcn. -S,%: will assume a largely expediting and monitoring 
role. In the meantie, however, U.S. AID will describe scopes of 
work, request :QC services, procure essential equi-ment and arrange 
training so as to aintain project mcentu=. 

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. E-ergy Policy ard Planning (936-5703) 

Under this centrally-funded project a U.S. contractor is carrying out 
a national energy assess-ent which will yield, by early 1982, data and 
analysis on which CDER will draw in shaping its program. leginning 
in FY '982, the EnerKy Planning Assistance :1 project (93o-5728 will 
provide contInuing U.S. participation with the X_" in energy planning 
and policy for--ation and will ensure effective coordination and inter
linkage with CDER activities. 

3. Conventional Energy Technical Assistance (936-5724)
 

Under a MXorandum of Understanding with the COX to be signed in 
Jul, !981, this centrally-funded projcct -Ul provide tecthnical 
assistanc,: to the XE1 in cor.ventional energy, primarily oil shale 
development. It will be c-mplementd by centrally-funded Training in 
Conventional 7rnerzv (936-9997) ., strenghten Moroccan staff and 
institution" capability in the = and its dependent public enter
prises concerned with oil shale and fossil fuels. 

http:ipl(=entat4.cn
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Certain of the activities carred out under each of the projecu, 

will have implications for the others. Energy planning, conventional 

energy deve.lopoent and renewable energy development are all inter

related, and continuing coordination will be essential. To ensure 

effective nterinikage, the resident ccordir.nators for these ;rojects 

will participate on a steering ccr.ittee, chaired by the U.S. AID 

energy project =anager, who will oversee and coord4nate all AID energy
 

activities in Morocco. 

U.S. AID proec: =,anag3e-nt has so far been carried out by the 

Progra= Officer with the assistance of one local Foreign Service 

Xatiot'al, the Program Specialist/Chief Procur~ent Officer. The Program 

Officer will depar: fro= ?ost late ,'une 1981, and be succeeded 

i=adiately bv a General Devclo-nr Officer who will assume certa-Ln 

culti-sector protect anagcent responsibilIties, Including the energy 

portfolio. The ?rogra= Specia.Lst/Chief Procure--ent Officer will 
continue to be actively involved in this pro~ecr and will monitor 

all AID-fir.nanci equip-er.t procurement. 

The Regional Legal Advisor and the Regional Englneer will participate 

in various aspects of project imple=entation such as contract 

negotiation and review later in 1981. 
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. ISSUES 

A. GOM Funding for CDER & the Pilot roJects
 

.The GOX hAs budgeted $1,250,000 (DH 6,000,000) for renewable energi
 
activities in 1981.*Most of this will 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 activit:es and staff training. Clearly,
 
arrange=ents -ust be made for the timely release of f'unds as the
 
project roves into the i-ple=entation stage and contracting begins
 
for the design and construction of the Center, the con~truction and
 
installatiun cf pilot projects, etc. The X hos assured USAID that
 
they are cost desirous of disbursing funds as rapidly as possible for
 
the develop=cnt of :he OER.
 

To make sure that GCX funds are =ide available as needed for effective
 
execution of the project, conditions precedent to dWsbursement of U.S.
 
funds have been included on this point in the Grant ^greemeut (Amnex 7
 
Sections A.3, B.2 and C.2)
 

B. COX Staffinc for CDER
 

The E has found it difficul: so far to recruit staff for the CDER,
 
partly because the CDER 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 underway, the Director
 
and Deputy Director of the CDER have been formally appointed to their
 
positions by King Hassan I. The M has assured USAID that for-al
 
establihment of the CDER is expected before the end of 1981. and that
 
a vigorcus recruiting cacpaign will begin icediaze17 thereafter.
 

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

C. Local Participation in Decislons on Small Evdro and Other Pilot Projects
 

The Ha--oudi report states that, although a high degree of enthusiasm
 
for the small hydro pilot projects exists among the local population
 
where they are to be installed, there is concern at one site (Arhbalcu
n-Kerdouss) that water 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 installaticn is being designed so that it will not conflict with 
irrigation needs. Before construction begins at the site, the proposed 
pilot installation design will be thoroughly reviewed with the local 

*,his incluces a carryover of S4&OnCO (AH2,CCGZCC) 

1_)
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authorities and with the beneficiary population so that the advantages, 
- disadvantages, water and land requirements, and the extent of local. 
- responslbilities for the installatton can be fully aired. The pilot:% 
unit will not be instailed without full local acceptance. 

Conditions precedent to disbursement of funds are included in the
 
Grant Agreement requiring a plan of action for a1 pilot projects
 
setting 'orth local responsibilities, vho will benefit from tne
 
installations, and the projects' acceptability to the local population.
 
(Annex 7, Sections B.1 ind C.1).
 

D. Responsibilities for Construction, Repalr and XaIntenance of
 
Small Hvdro and Other Pilot ?rolects
 

For pilot projects to fur.ctiou effective!; and fulfill their ob'e:tives,
 
clear arrangements must be made for assigning res~onsib~itics for the
 
planning, financing and execution of ccnniruc:ion, repair and =intenance
 
of the facilities to be tested. in the case of small hydro, an Inter
ministerial Cc"=itee for Rural Electrlficatton =et in early 1981 to
 
review these =atters, but, as with many intermiisterial enterrises,
 
no tangible results were forthco=ing. The M has Lndlcated that their
 
Intention is to provide the Office National de i'EectricitA with
 
budgeted funds for the capital co3ts of the small h;dro Installations,
 
that CNE would be responsible for major repairs, and the local coc-uni
ties for nor-al caintenance. Foral assignment of authority and
 
responsibilities in these matters has not yet been made. Further
 
discussion a=ong the H., ONE, local authorities and USA.D vill be
 
required to uo:k out detailed operational arrange=ents. Similar
 
arrangements will be required for the effective functioning of each
 
pilot project, no matter how s=all. Conditions precedent for
 
disburse=ent of funds addressing these points have been included in
 
the Grant Agreement (Annex 7, Sections B.1, B.2, C. and C.2).
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VI. EVALUIATION PLAN
 

The growc:h of the Center for Renewable Energy Development il be an
evolutionary process which should be the subject of frequent
reexaminacion and correction. During implementation, adjust=ents

and refine-ents at the Input/output level wull be achieved through
routine project =onitoring (on a frCquent and regular basis) of
 
contractor perfor-mance, experdtures, ard CDER activities and

develop=cnts as a viable, on-going 
institution. This =onitoring of

project progress throughout the i-plcentation stage will 
be carried

out in conJunc':on and consultation with the CZER staff and the
 

..instry of Energy and Mines.
 

As the project progresses, a more purpose level evaluation of CDERinstitutionalization and perfor."r.ce w-l1 be undertaken. Such anevaluation would arsesn the C.ER's ab.i.ty to Initiate, imple.ent and
analyze studies of Moroccan renc'able energy resources and needs and
 
to tranilate the results of those 
 studies into workablt ,UIot projects
capable of eventual expansion to the broader national sc -ne. 

The first evaluation shc-.ld take place to years ofter the U.S. technicalassistance ten begins workIng at th2 Center. Subjects for evaluation 
include : 

1. The extent to whi-ch the cibjectives of the project a:e beinj

accomplished.
 
2. The progress toward the institutlonali-ation of CDER (its staff,
 
program and facilities).
3. The evolving ro'e of the contractor, so as to deter-_Ine possible
changes n the requixements for long-term resldent advisors as ue-ll as 
short-term consultants. 

4. The functioning and achievements of thz Pilot Project %.Fndand the 
Sma'."! Projcct .- ru. 

5. The effectiveness of the p:lot projects, their monitoring by CDERand the results and impact achieved, particularly with regard ro 
prospects for replication. 

6. IdentLficat!on of necessary corrections or changes in the project's

implmencation or objectives.
 

This first objectIve evaluation will take aplace feg =onths after theCenter's new physical fac-lities are copleted. its results w1ll beused to reorder prlor-'tizs of activities carried out so fir by the
Center's staff and develop a new nrograim for the Center and related
activities, adjusting their evolving role for maxi-um contribution to
Morocco's exploitation of its renewable energy resources. 
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Tho evaluation team should include both Moroccan and American members. 
Among tb 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 expezience in the evaluation of comparable
 
projects.
 

A total of $50,300 is provided for project evaluation in .Y 1983 (See
Table IA, Seccion 6c). 

A further evaluation of purpose-to-goal level achievements w.! 
 take
place toward the end of 
the life of prolec:. This eviluatlon w-1ll focus
 on the institutlon.lizatiLn of the CDER - on how productively thereturning :ra:nees are emp. oyed at the Center, on how well the variousoutputs work together to create att on-going Center, on ow successful
the Center Is in establishing repllcable, cost-eifective pilotprojects. The scope and method of this evaluation will be developed
and refined by USA!D in collaboration vth CDER. 
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Annex I - Table 8 

Table 8 

COST SUKKARY, ?ASZ I 

Costs ($000) 

"
•1 	F. easibility and Preliminary Design Studies 435 

Canter for Renewable Energy Development
 
Small hydro pilot projects
 
Solar and wind pilot projects
 

Charles T. Main International
 
June - October 1960 (completed)
 

2. 	Center for Renewable Energy Development 105 

a. 	 Design of Center's initial training
 
and work plan
 
Development Sciences Inc.
 
November 1980 - January 1981 (completed) 	 30 

b. 	 Training program in Korocco for Center staff 
Development Sciences Inc.
 
April - July 1981 
 45
 

c. 	Equipment for training program in Morocco
 
2 portable, self-powered meteorological
 
stations, USAD procurement 	 15 

d. 	Participant training in the United States 
 is 

3. 	Small Hydro Pilot ?rojects 20
 

a. 	Site survey and mapping 
Boghdadi Surveyors - December !980 (completed) 	 5 

b. 	Socio-economic survey - Hamoudi -
December 1980 - May 1981 (completed) 15 

4. 	Solar and Wind Pilot Projects 20
 

Final design and specifications 	 20
 

5. 	Biomass Conversion Pilot Projects 
 20
 

Feasibility and design studies 
 20
 

TOM]PEASE 1 
 600
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FINANCIAL PLAN - OBLICATION BY PROJECT COIPONENT AND CATEGORY OF ASSISTANCE TABLE 9 

(in thousands of Dollars)
 

A.I.D.-Financed 

Total Total 
 Total
 

Preparatory Technical 
 Training Equipment Other
Studies AsLstance Life of

L.gJ. j ect 

Center for Renewable
Energy Development 
 465 1,875 1,285 
 1,195 370,' 
 5.190 3.9(0 
 9.090
 
Small Hydro Pilot Projects 55 so 
 - 475 
 S8o 
 865 1.445
 
Solar & Wind Pilot Projects 35
s - 495 560 
 435 I.Os
 
Biomass Pilot Projects 4020 
 - 290 350 350 700 

Total 
 590 
 2.000 
 1.285 
 2.455
4meom mien 370 6.700 5.550. m - a 17.250mm. mm m -oo m m... m um... 

I/ Includes 050.000 for Project Evaluatfon and 0320,000 for the Small Project Fund.
Excludes $630.000 (A.I.D. 
 contribution) for Pilot Project Fund (shown onpreparatory atudles and equipment for Solar ar.-d 
Table IA) which is shown here under - n-( iZO 
) and fiolass Pilot Projects (0330.000). 

2/ Excludes 0700.000 (COit contribution) for Pilot Project Fund (shown1 on Table 1 5) whichSolar is shown here wnderand Wind (350.000) and Bliomass Pilot Projects (0360.000). 



FINANCIAL PLAN - TOTAL PROJECT BY CONPOWDIT AND FISCAL YEAR AWE I - TU 10 A 

AID FINANCINC ($000) 

FISCAL YEARS 

1. Total AID 

80 81 82 83 

OIBL. EXP. OBL. JEXP. OBL. EXP. OBL. EXP. 

600 1500 825 1500 1465 1700 2010 

84 

OBL. FXP. 

1400 11450 

85 

8L. EXP. 

850 

86 

OBL. EXP. 

100 

L O P 

OBLICATION 

6700 

2. Center for Renevable 
Energy Development 540 680 560 1500 850 1700 2010 1400 1450 850 100 5820 

3. Small Hydro Pilot 
Projects 20 560 55 5?5 580 

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

Solar/Wind Pilot 
Projects Fund Alloca
tion (non-add) (100 (90) (100 (130) (10) (100) (34 (300) 

5. Biomass Pilot Projects 20 20 20 

Blomass Pilot Projects 
Fund Allocation (non-add) (30 (0 (84) (10()(120) (100) (300) 60) (330) 

C4 



'IANCIA. PLAN TOTALl'OJrCT BY CXIPON!.lT AN.D FISCAL. YEAR At:X I. - TA,.FE 10 , 

COH FIN!NICINC 0000) 

FISCAL YEARS 

86 L 0 P
80 81 82 83 84 85 

555O
1. Total CON 4120 820 3947 1109 480 476 488 

2. Center for ReneAble Energy 
4600"M 850 :.860 1095 465 460 470Develolment 


13 14 865

3. Small Hydro Pilot Projects 815. 11 12 


3 3 4 85
4. Solar & Wind Pilot Projects 72 3 

(350)' 

(350)"
5. Biomass Pilot Projects 


Additional pilot projects in solar. wind and biomass will be identified and financed under the Pilot
 

Project Fund for which $700.000 of CON funds are shown In CDER Financial Plan - Table 1.3.
 

http:CXIPON!.lT


Annex 2
 

Action Schedule, a graph of 
Inplemntatiou Plan (Annex 3) 



.CIt I *YOUL. - RINIUAbLI It* . f.i.,lT (608-0 $9) Anu.s It. May It. 1I91P(,tLT 

I . f__r;.& on oa.o -"t It D J IF H A H J J A 9 0 .0 J A A 

Pgeparation of rP 

AD/U review and approval 
PrOAS n gotliation with COI. Signing 

-A 

It. LA.o-Totu Technical Assistance for CD(E 

frequulification of U.S. firma 
Preparation of RIP. Review by AID/U 

Prepagation an4 submittal of respoeos 
C(1 and AID ieview of proposals. Selecltiom 

H0o6.ition and eOniogt of controct 
Kobili,',on of concactors staff 

tit. Tfain"J .Ac..ti.vit.e 

"Onl selectsinitial ncle0s of S C4RI engineers 

Pregra-tion of action plan and trainind pret. 

Procurement and delivery of trainintg oquigmewt 

Training in Mogocco of S Coca esgineere 

Training in U.S. of S Cott e rineors 
COle &tafl sebef work on Mat. ro. Ping. 

hl)l recruito secornI group COII staff 

lrainirg In tiorocco second group CDL staff 

Tltaining in U S. second group CIDii staff 
ibservation tour in U.S. of CIDE Director 

A 

-

Obsevation tour 

MXll fecrwits CII 
in U.S. of 

setaff far 
CVL Depoty DirectOr 
acadelc traieleI 

-

Irgis% lanttage training for 

Acadreic trains,8g In U.S. for 

above 

shove All tealig coleted US 

IT. Center for Ieno.&SOl (n_._r 7 ±eeloMent 

Covitract fog U.S. artchitectural firms 

Contract for Moroccan a:chitect 

Poelioinary and final design. Specifications 

IF8 for construction of Ceter. Cotrftr 

_ 

A 
Construction of Center 

Preparation of Center equipment specifications 
1Preparation and Issuance of procuremene does. 

Olivery of eqoipornt . 

C..etrmcti.. eplate4 St 1) 

W. Solar and Wind hittlicst ions 

levis. of CT Main 
Selection of pilot 

Neport 
projects 

Prpsastion of final dealt a specificaloteo 

Prep ratio. a Issuance of p€ocreeat deco. 
Delivery of 

Training of Moroccan technicealisIm.S. 
Cotnstrutiewl S ing~alletio. of eqvipiet 

-° 

.q....m.t 

.
-.. 

V. Seati ei.ydio .'ot Installations 

feel la ty dosign A ao.clo.-oonit studiae 

tpIleventtion arrangemente 
Preparattoos of final design 6 specificatio.......-
Issuance of procfewent docuents 

Delivery of elu.irent 
Prepagati"e I issuance of IFIre forcolrft uct. 

Avard of contracts and conotructime. 

.... ...... 

°. 

...... -

Erection of q i,,snt 
Supervi"oea of construct. a erection by US firms 
Installation of power distribution lines 6 fCtil. 

Start-up of installations 

e 

I 

I
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AN NEX 3 

REMM ABLE ENERCY D7VELOP% NT (0139) 

Df'.ZENTATION PLAN 

1. Preparation of Pro'ect Paper Amendment (Phase 11)
 

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

Oct. 6 DS/EY submits final report to USAID 

Oct. 10 Draft report translated and transmitted to M01. 

Oct. 31 CTMain final report submitted to USAID. 

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

Jan. 26 (81) DS1 report on Center training and US training submitted (T1&T2) 

Feb-Apr. USAID prepares PP. and Project Agreement, revev 
and approves. 

with )EN 

Apr. 30 GSA International hydro redesign report and cost 
submitted. 

estimates 

may 1 PP submitted to AID/V for review.
 

June 4 NEAC review and approval of PP.
 

June 15-30 Congressional Notification and waiting period (15 days).
 

'July 15-30 USAID nagociates ProAg vith GOM. 

Aug. 1 ProAg signed. 
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II.'Contracting for Long-Term Technical Assistance for Center (Host Coui tr,

Contract)
 

1. 	Oct. 1 (80) Prequalification Notice and Questionnaire drafted by

USAID and submitted to AID/W.
 

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

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

4. Jan. 12 (81) 
 Notice published in Coemmerce Business Daily.
 

5. Feb. 15 
 Deadline for submission of statements.
 

6. Apr. 4 
 MLI selects short 	list of contractors (7 weeks).
 

7. June 15 
 MEM advises contractors of their retention or exclusion.
 

RFP Notification Process
 

8. June (81) 	 USAID drafts FP;
 

9. July RFP reviewed in AID/W; RFP translated into French and 
reviewed with MEM.10. Aug. 1 R3P sent to preselected contractors.
 

11. Sept. 25 Contractor proposals mailed to MEM, copies to AID/W 

for transmittal to 	USAID.
 

12. Oct. 15 Bid deadline (70-day period).
 

13. Oct. 15 
 GOM reviews proposals, rates and selects contractor.

Nov. 15 
 USAID reviews proposals separately (4 weeks)."
 

14. 	 Nov. 20 AID/W and USAID approve selected firm.
 

Contract Approval Process
 
15. Nov. 30 
 Selected contractor sends representative to Rabat to
 

negoclate contract with COM.
 
16. Dec. 15 
 GOM approves contract.
 
17. Dec. 20 
 Contra:t signed. USArD approves contract.
 
18. Jan. 10 (82) 
 Letter of Co=itment issued.
 
19. Feb. 1 Contractor staff arrives in Morocco.
 

** I 



3-3 

Il. 

1. 

2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 

10. 


11. 

12. 


Annex 3 


Training Activities 

Oct. 31 (80) CTain final report submitted to USArD. Report
transmitted to .YEX 
Nov. 4.
 

Nov-Dec. 
 XMI selects Initial nucleus of 5 staff members for
 
Center and they begin English language training.
 

Nov. 17-25 DS1 develops initial a:tion plan for Center under IQC.
 

Dec. 20 
 Draft report of initial action plan (dated Nov. 28)

submitted to USAID. Transmitted to MEM for review and
 
approval Dec. 31.
 

Jan. 26 (81) DSI final report 
on action plan and training in U.S. 
submitted to USAID. 

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

Feb. 20-28 
 DSI works out final details of training program with
 

CDER and MEf.
 

Mar. 15 
 MEM concurs in action program for training at Center. 
Apr. 1 - Assignment of the 5 CDER employees to oegin 5 month
Sept. 1 training program 
 in Rabat and Marrakech under DSI 

supervision. 

Apr-May (81) 
CDER staff nucleus to begin solar and wind resources

evaluation. One U.S. expert for 1 week (Apr. 1-8) tohelp select sites for msteo s-ations.(M.ay 10)2 meteostations equipment delivered. One U.S. expert May 1030) 3/4 time 
to help assemble and install stations,
(1 at CDER, 1 at .1/Rabat) and initiate mornitoring 
program. 

Apr-Nov. 1 CDER staff member to work with E31/DSI energy 
assessment team 
- 8 mos - on National Energy Planning

Program.
 

June 
 Recruit and begin English training fcr a second cycle

of CDER staff to be sent for 6 mos. of U.S. training

beginning Feb.-Mar. 82.NOTE : U.S. academic training program for additional
 
C.ER staff to be developed by long-term technical
 
assistance contractor. However, 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. 

http:s-ations.(M.ay
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13.' Sept-Oct. 	 Observation tour in U.S. for CDEn Director (Ms. YakiSeni) 
(1month). 

14. Sept-Dec. 	 T~aining program in U.S. for S CDEU staff (4 mos.) 

15. 	 Oct-Nov. Observation tour in U.S. for CDER Deputy Director, 
Mr. Mzabi (1 month). 

,&
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IV. Final Destan and Construction of Center for Renewable Enerx- Development 

1. 	 Oct. 31 (80) CTMain final report submitted to USAID. Report tran mitted 
to ME Nov. 4.
 

2. 	Dec (80) - Critical review of CTMain report by MEM and AID.
 
Feb. (81)
 

3. 	 Mar-May DS/EY arrange for U.S. architectural firm to assist with 
energy efficient redesign of Canter. HM prequalifies and 
selects .roccan design architect. 

4. 	June 1 MEM negotiates contract with .Moroccanarchitect for final
 
design, preparation of construction specs and construction
 
supervision of Center.
 

5. 	June 15 HM 
signs contract with 	Moroccan arch'tect.
 

6. 	June 15- Final design and cost estimates for Canter by Moroccan
 
Oct. 15 
 architect in cooperation with U.S. architectural firm
 

provided under DOE/SERI RSSA (Central Funding).
 

7. 	July 1-
 Priority equipment procurement preparation. Under PASA 
Sept. 1 services, DOE/SERI will prepare detailed specs and list 

of equipment for priority procurement(Priority 1 on CTMain 
list). For all other equipment, SERI will write detailed 
specs, including any installation, servicing and training 
to be required from suppliers. All other equipment for CDEU 
to be procured by U.S. technical assistance contractor. 

8. 	Sept. 1 (81) USAID to prepare procureent documents and place orders for 
Nov. 1 critical itms only. 

9. 	 Oct. 15- uM receive final design for Canter. 
Nov. 	15
 

10. 	 Dec. 1 MEM 	issues IFB for Moroccan construction contractor based
 
on final design. 

11. 	Mar. 1 (82) MEM signs construction contract. Supervision by Moroccan
 
architect and U.S. architectural firm with oversight by
 
AID 	 Regional Engineer. 

12. 	 Mar. 1 (82)- Construction (18 mos.). 
Sept. (83) 

11(
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V. 	Solar and Wind Applications
 

1. 	 Oct. 31 (80) CTh solar and wind report submitted to USAID. leviewed
 
by USAID.
 

2. Feb. 6 (81) 	 CTMain solar and wind report (revised version) in English 

received by USAID Feb. 1. French version sailed Feb. 5. 

Transmitted both to .0 Feb. 26. 

report.3. March 	 AID and HEM review CT.4in 

4. 	 April DS/EY reviews C'12%ain report with assistance of SERI. 

Sept. SERI to send team to Morocco to design National Solar and Wind5. 

Measurement program and recoimnd plan of action for pilot
 

activities.
 

6. Oct.-Nov. 	 AID and .Mf-to agree on plan of action. M1 and other GO0
 

authorities and LSAID to agree on responsibilities for initial
 

construction, installation, operation, maintenance and monitoring.
 

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

contractor at CDER.
 

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

9. Sept. Equipment arrives. Moroccan technicians from responsible GOK
 
implmenting agencies (CDER and others) receive on-the-job
 

training for installation and maintenance.
 

U.S. technical assistance contractor supervises construction
10. 	Oct.-Nov. 

and installation with possible support from U.S. suppliers.
 

11. 	 Dec. (82) Pilot units installed. CDER begins monitoring and evaluation
 

of pilot units.
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V1. Sm-l. Hlydro Pilot Installation#
 

1.Oct. 31 (80) 


2. 	 November 

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. 	Oct. 1 (81) 


CT.ain final report in English submitted to AID. Report
 

translated and transmitted to M Jan. 8 (81).
 

Reviewed by USAID. 

VRECA sall 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
 

Msemr-ir
 
Arhbalou-n-Kerdouss
 

A. Hamoudi, Moroccan sociologist, (USAID contract)
 

studies social and economic feasibility of sites.
 

N.ECA expert completes preliminary engineering design
 

and ccst estimates.
 

Preliminary engineering design and social/economic
 

feasibility studies reviewed by AID and .TM.
 

!M/ONE/.n. Interior/iocal authorities and USAID agree
 

on implementation arrangements including; land acquisi

tion (where required), resolution of possible conflicts
 

between use of water for irrigation and generation.
 

responsibilities for financing and Initial installation
 

of generating units, distr4bution facilities and access
 

roads, maintenance of units, power rates, collection,
 

related development 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 
specs and engineeringand equipment specs for 3 sites. Sends 


design drawings for 1st site to M 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 constructicn contracts (1 for
 

each site), including erection of equipment and access
 

roads. O.1E installs power distribution system.
 



12. 	Nov. 15 (81) 


13. 	Dec. ,-

June I (82) 

14. 	June .-

Aug. 1 

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

16. %ar. 

Aug. 1 


17. 	Aug. 1-

Sept. 2 (82)
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COM awards concract for 1st site construction.
 

Construction (6 mos.)
 

Coopletc on of construction and erection of equipment
 
(2 mos.)
 

Supervision by "'.S. firm of construction and equipment 
erection (periodic site visits during 8 mo. period). 

NE installs power distribution 1.nes and facilities
 
(5 mos.).
 

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

O-
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ANNEX 4
 

CONRACTORS AND SOURCES Or SERVICES
 

Services 	 Period Cost (S)
 

General 

Teasibi)ity studies preliminary designs for June-October 435.000 

Center for Renewable Energy Development, 1980 

Small Hydro Pilot sub-prolects and Solar (completed) 

and Wind Pumping sub-pilot projects. 

Indefinite Quan=ity Contract wiith Charles T. Main 

Inter..atonal.
 

Center for Ronewable Energy Development 

1. 	Preparation of initial work plan for November 1980 30,000
 

Center and partlcipant training program January 1981
 

for Center staf. 	 (completed)
 

Indefinite Quan:ity Contract with Development
 

Sciences incorpora:ed.
 

45.000
2. Implezertiton of initcal in-country April-August 

tr4ining progra= for Center staff. 1981 (underway) 

* Indefinite Qu;.ntiy Contract with Development
 
Sciences Incorporated.
 

tea= to assist wirL June 1S-Oct.15 (150,000)3. 	 Axchitectural 
final design. 1981 (Central funding) 

ISSA with DOE/SEX:.
R 


4. Preparation of detailed spetifications July-Sept. 1981 30,000 

for Center laboratory equipment. 
. PASA with DOE/SERI. 

5. 	 Long-erm technical assistance for January 1982 - 1,875,000 
Center. Deceaber 1985
 

oast-Country ContracL with a U.S. Firm. 

Small Hydro Pilot Sub-Projects 

1. 	 Small hydro site survey and mapping Dec. 1980 5.000 
(completed)
 

* 	Direct AID contract with A. Boghdadi,
 
Moroccan Surveyor.
 

http:1S-Oct.15
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Services 
2. Small hydro socio-ecmonamt study December 1980- 15,000 

April 1981
 

(underway)
 

Direct AID contract vith A. Hammoudi, 
Moroccan
 

sociologist.
 
(15,000)
Feb-Apr. 1981 


3. Small hydro preliminary 
engineerinS design 

(completed) (Central Funding)
 

* NUECA. 
S5,000
July-Sept. 19dl 


4. Preparation of final engineering design, 1982 50,000
Feb.-June 

detailed equipment and construction 

and 


supervision of equipment erection 
and
 

start-up.
 

. Host Country Contract with 
a U.S. firm.
 

Sub-Proects
Pilot
ind owred
Solar and 


final design and detailed 
July-Sept. 1981 2',0'0
 

Preparation of 


specifications.
 

PASA with DOE/SERI.
 

?lot Proects
S3iomass Conversion 

(Central Funding)
August 1980 


AID/USDA Bioenergy Team 


RSSA with USDA.
 
20,000
MAy-June 1981, 


Feasibility and design studies. 


Indefinite Quantity Contract.
 

$ 2,56C,000--

TOTAL CONTRACT SERVICES 


(Excluding Central Funding)
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Equipment Procure=ent Plan
 

Equipment will be procured for the project cacponents shown below. AD procurment
 
will be carried out directly by USA:D only for () the =all hydro pilot projects
 
in order to permit arrival and installation of equipment in :he summer of 1982,
 
thus avoiding the loss of one construction season; and C 2) equip~ent and materials
 
ceter-ined by USA:D to be critical for timely and efficient project izplcentation
 
through J0ne 1982.
 

After arrival of :he long term technical assistance contract team at the Center for
 
Renewable Energy Development in early 1982, the contractor ill handle all procurement
 
for :he Center an! related pilot projects directly-- approximately $1,900,C0 of
 
laboratory equipment and other comodities -- using atandard U.S. governmcnt
 
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.
 

Eouiz:ent and Mode o. Procurement 	 Procurement Cost
 
Period (in Dollars)
 

1. 	Center for Renewable Energy Development
 

a. 	Equipment for initial in-country work
 
plan (2 portable self-powered =eteoro
logical measuring statelons) (Completed) Feb. -May 1981 15,000
 

. Direct AID procurement based on specifications prepared by DSI.
 

b. 	Laboratory equip=ent, library July 1981
acquisition and solar collection Sept. 1983 1,180,000
 
devices
 

Procurement :o be phased over construction
 
period to insure arrival whzn required. For
 
details see Charles T. Main equipment list pages
 
5-3ff of this annex. The ODER technical assistance
 
contractor will manage ali procurement except as
 
noted above.
 

2. 	Small Hvdro Pilot Prolects
 

Turbines, generators and related Oct. 1981- 475,000
 
equipment. June 1982
 

Direct AID procurement based on detailed specificaticas prepared by HRECA. 
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Cost
 
Equipment and Mode of Procureent 	 Procvrement 


Pericd (in Dollars)
 

3. 	Solar and Wind Powered Pilot Projects
 

a. 	Photovoltaic-powered portable pumps
 
Mar. June 1982 60,000and 	refrigerators. 

• Procurement by TA contractor based
 

on detailed specifications provided
 
by DS/EY.
 

MHr.-Aug. 1982 170,000

b. 	Equipment for wind powered units 


* Procurement by TA contractor based 
on detailed specifications prepared
 

by DOE/SERI.
 

April 1982- 265,000
 
c. 	Equipment for wind and solar pilot 


projects to be identified and April 1985.
 

financed under Pilot Projects Fund.
 

* Procurement by TA Contractor.
 

4. 	 Biomass Conversion ?ilot Proects 

-ar.-Aug. 1982 25,000
 
a. 	Equipment for initial pilot projects 


identified by IQC Contract consultant
 

. Procurement by -A contractor.
 

April 1982- 265,000

b. 	Equipment for subsequent pilot 


projects to be identified by long April 1985.
 

term technical assistance Contractor
 
and financed under Pilot Projects
 
Fund.
 

* Procurement by TA Contractor.
 

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

In the interval te.ore ;-rc asing actually begins, this list should be

consider. flexibe encb-.n 
 allcow toth additicns and deletions: additions
 
as thcugt ;oes into the initial for- of the program; deletions as new

instr.rents mni:n r=,:ine f.rcticns beccme avai:able.
 

This preliminary !ist contains those equ ;:7ents 
wnich are essential for the

laboratory reqardless of ary particular program, but when specific programs
 
are planned, they will przoaoly require additional equipment.
 

This prelimnary >s: aes ro. 
"give the Center fi;4 cacacity to carry out

adaptive, a~o:ied research in 
verv 

technology." Sc-e, suc. as pnotcvo'i:a.c sync.,rrous satellites, the power

tower or ocean tner-a! energy conversion are excluded for obvious 


.. tv.e of rene'wao~e energy equipment and
 

reasons.
Sc!!e. pernaps not so ::vcus, are excluded in tre interests of fiscal
responsibility ard t!e desire to avoid a "wisn list." 
 They involve personal

judgments and are cbvicusly subject to review.
 

Brand names or mocel numers, when given do not necessarily imply the

ac-uisition 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
 

m~e of n.g all electrical equipment shall be specifiec in ter-s of the

Yoroccan pc-.er grid (50 cycle, 220 volt, single phase or three phase as
 
required).
 

Prices listed are 
for the sum.er of 1980 and are given in U.S. dollars. We

reccrn.end t,.at for budgetary planning purposes an annual inflation rate of 
15 percent be a;plied to these figures. 

We also recc.-:.znd that procurement of these beitems phased to match thetraining, building construction, and program development timetable. Three
d',.fferent procurement periods have been identified by appropriate coding. 

1) Items marked with a (1) shculd be ordered so as to arrive in 
Yarrakesh before Senterer 1987. 
 The "nucleus of the 'cur 
engineers ano an energy planner referred to in Sectn 1.3.4 will

have co-ple:ec tneir training at that t;:e and will nee! 
to address
 
themselves i.-e :a:e!y to the ac;isiti n of resource ca:a and tfhe

assebly of ap;aratzs wnicn has secta' dero straticn flue. 
They

will oversee 
tne erection of the in tr.:ent:cn t..er and :he
 
insta'ationr o tne so3ar and meteoro.cca, recor-:_ ecu ;ent.

They will also be ;nvolved in tne ins:i-at:in recordirg and
 
sensing equc:rent into relay raCks ..cn w21 f. into the 
van or
4 x 4 trucl _3 tnat data acq.jisiticn can tegin : ":ner parts of
 
the country. They will also assemzle cn-.::trlng equio:ent for
 
evaluating tne -erfor.ance of tre s :ar panels already cwned by

the Center in order to develop familiarity witn test procedures

prior to te installation of new equipment in the air and water
 
systems laboratories.
 

I"
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2) The bulk of the eqoipment list is coded (2). These items should
 
have a procurement schedule calculated to achieve deliverv
 
if-.ediately after the Center Is completed. These items re
 
largely "general purpose". They are essential for the cleration"
 
of the Center; and nothing would be gained by waiting until a
 
later date to order them since their prices are not expectid to
 
fall.
 

3) Acquisition of items ccded (3) should be deferred until the Center
 
is staffed, all trainees have returned frcm 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
pri orl tX 

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/P 92 @ 500 500 

1 Desk top calculator 
Digital Equipment M!NC-ll 11,000. 2 

2 Microficne readers, WSI Mini :at TN 600 2 
2 Microfilm readers, Xerox 350 
1 Micruform Reader/Ccpier, Minolta RP405 

1,200 
3,400 

2 
2 

I ntr.eractive terninal for data base 
interrogation (library) 1,200 3 

$51,200 

(b) Vehicles 

1 4 x 4 1 tonne truck $10,000 2 
1 3/4 tonne panel 
1 compact auto 

truck 9,000 
6,000 

1 
2 

1 1-1/2 tonne fork lift 
(battery powered) 11,000 1 

$36,000 

(c) Machine Shop 

I Bridgeport vertical milling 
machine (3.3 m bed) with 
grinding & indexing 
attac".ents (metric) $ 9,000 2 

1 engine latne wltn 
attachNents (me:ric) 
(20 cm. swing, 1.65 m bed) 6,000 2 

I)
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 drill press (2 cM chuck) and
 
attact. encts, Powerl.atic 1200 


" bated saw (I m throat) DoAlI
 
MetaImaster 

1 
power ha'k saw, Kalamazoo
 
Model J10 


1 metal forning brake (1.3 m)

0iAcro 


1 sheet metal shear (1.3 m)

DiAcro 


2 bench grinders, Oelta 
1 portaole A-frame and hoist 
I Heliarc welder, Miller,

Mcdel 320AI3P 
1 oxygen-acety:ene welder 

1 heat treating oven 40C0 watts 

1 thermocouple welder, Rocky


Mountain Orthodcntics bC6A 

1 belt sarcer, Cel:a 

1 20 cm tabte saw, Craftsman 

1 band saw (wood)(20 cm throat),
 

Craftsnan 

1 Jointer (2 cm), Craftsman 

1 fume hccd (2 mi" 

1 anodizer (2- x 2m x !-) 

1 plating tank and controls
 

(2m x 2- x i.)

1 paint spray tooth (3m minimum) 


miscellarneous pcwer and hand tools
 
(drills, routers, reamers, end mills,
 
gauges, micrcreters, surface plate,

dial indicators, etc.) 


(d) Stockroom
 

Initial stocking: electronics compcnents,
 
lassware supplies, plumbing fittings,

ells, 
tees, valves, gauges) electrical
 

fittings (:re~kers, switches, relays, 
etc.), metal stocks (rcd, bars, tubes, 
sheets), chemical supplies 

15,000 2
 

3,200 2 

2,000 2
 

800 2
 

800 2
 
400 2 

1,000 2 

12,000 2 
200 1
 
600 2
 

600 2
 
500 2
 
400 2
 

200 2 
300 2 

1,000 2 
4,500 3 

3,600 3
 
1.z00 2
 

10,000 2
 

$73,600
 

$25,000 2
 

(e) Instrument Sh.c: 'Standards and Test Equipment)
 

1 potenticmetar and ancillar 
equipment - Leeds & Northrup
Type K-5 

1 Voltage calibrator General 
Radio 1822 

1 in:;edance bridge Hewlett 
Packard 420A 

1 freqL.ency m:eter H/P 5314A 

$ 6,000 2 

3,500 2 

1r600 2 
500 ) 



2 platin 4 iresistance therrneters 
L & N 6160 

'r ice-point ther.occuple 
calibrator, C-eca TRC 


1 Angstrom pyrhelic.reter, Eppley 

1 Datapulse Xod 01 pulse generator 

1 R."IS volt.-eter H/P 3403C 

1 logic troubleshooting Kit
 

H/, 5011 T 
1 curve tracer Tektronix 576 
1 storage osciiloscope + cart 

Tektronix 5111 
1 oscilloscope + cart Tektronix 

5110 
1 dual be,. oscilloscope 

Tektronix 5112 
1 X-Y recorder H/P 7004 B 

Precision resistance, capacitance 
and inductance standards 

1 Mueller Bridge 
Set of 12 plug-ins for Tektronix 

5CCO series oscilloscopes 

1,200 2 

700 2 
4,800 3 

900 2 
3,000 2 

800 2 
6,500 2 

1,700 2 

900 2 

1,600 
3,300 

2 
2 

4,000 2 
3,000 2 

3,600 2 

$47,600 

f) Air-Water-Materials and Electrical Laboratory Equipment
 

Equipment for panel truck:
 
2 Pyranc.eters
 
Pyrnel io-eter
 
Strip chart recorders
 
Iountings 


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 sta.f)


Test stancs for collector test 
mounting (fazricated & 
ir.stailed :y staff) materials 

Solar hardware for ;er.arent
 
installatior at the Center
 
(experimental use only)
 

Wind 5.K( 
Photovoltaic 5KWA (based on
 

projected price of $2/
 
peak watt) 


Flat plate cOllectors (10 K2) 

(installation by Center staff)
 

6 ice-point reference Junction
 
and amplifier Cmn. Amp 28 


$ 9,200 

4,000 2 

6,000 2 

4,000 2 

8,000 1 

10,000 2 
4,000 2 

12,000 2 
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4 digital t.er-zcouple meters 
C..ega 175 	 800 1

4 digita te-..ocou;;.]e meters
 
Crega 2170 1,600 2
 

4 dtgital ,nu':-eters,
 
Fluke 82,24A 	 -800 I
 

4 digi:i Ocrovol,.-eters
 
3-Keithiey 77 1,200 2
 
1 H/P 346.A 600
 

3 signal generators Tektronix
 
TM 5C4 
 700 2
 

12 plug-ins for TM.C4 7,200 2
 
10 DC Labcrator'y ;cwer supplies
 

LarLda LP41 2A 3,000 
 2
 
4 oscilloscopes, Tektronix 5110
 

plug-ins (!6) 4,700 2
 
4 X-Y recorders H/P 70153 4,800 2
 
8 strip c~art recorders, dual
 

channel H/P71CO 28,000 two I "
 
six 28 data loggers, H/P 41 series 16,000 	 two 1
six 2
 

4 process controllers
 
L & N 400 series 10,000 2
 

Flow meters
 
I hot-wire 3,000 2
 

16 rotar.eters 8,O00 	 2 
4 positive displacement 	 3,200 2
 
4 turbine 2.000 2

1 Doppler 2,000 2
 
4 Venturi 2,000 2 

I steel tower for instruments (40 ft.) 2,SCO 1 -
I recoro.ing anemc.eter 1,200 1 
1 recording humidity meter 1,500 1 
1 recording ba..eter 1,000 1
1 recording te..-erature eter 1.000 1

10 pyranor.meters, Eppley 12,000 2 
2 pyrhelicm.eters (Eppley NIP)

plus ount. 6,000 2 
10 cassette recording rnodules for the 

radic-eters above LiCor LI-1776 1,500 two I
 
eight 2
 

2 Campbell Scient:,fic CR-27
 
microl oggers 4,000 2
1 paint test:r (ASTM specs) 1,500 2
 

1 Spec.ropr.z:--eter (H/P or

Perkins L,!ner) 8,000 2
 

1 ;Jcnocnrrc-e-a., (WV through IR)
 
Gaertner 4,000 2
1 optical bench, Oriel 2,000 2
 

1 re fi ec t..e te r 2,500 2
 
1 icroscope, Bausch & Lor b 1,200 2
 
1 metallographic microscope
 

Bausch & Lcmb 1,200 2
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1 precision balance, Beck an 1,200 2 
1 pan baance, Ye:tler 400 2 
I- scanning elec:rzn nlcroscope 
1" vapor deposition vacuum system for 

100,000 3 

anti reflecting coating work 
(Varian 3,151 40,000 2 

6 equipment corsoles (assembled by 
Center staff) 

Start-up su;plies (lab tools, small 
4,000 2 

hardware, meters, variacs, lab 
jacks, 
ecc.) 

parts cabinets, guages, 
15,000 2 

$368,500 

() Bio Co,bustion Laboratory 

I 
1 
I 

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

$ 900 
700 

(g) Blo Corbustion 
Lab and (h) Bio
chemical lab are 

2 
1 

Duo Seal 
Muffle Furnaces, Ther-olyne 1630 
25 Tonne Laboratory Press with

6.5 c.n Test Cylinder (for 

800 
1,300 

procurement 
priority 2. 

1 
pelletizing), Carver C. 

Two Jar - Two Tier Jar, Mill and 
1,200 

accessories (for particle size 
reduction) 1,400" 

1 11 kg Top Loading Balance, Mettler 
P1 IN/Sw 4,500 

1 1.2 kg Top Lcacing Balance, Mettler 
P 1210 2,700 

1 Electronic Analytical Balance 

1 
Mettler AC38 

Particle Size Analyzer consisting of: 
3,600 

Alpine Air-Jet Sieve A-200 
Micro Mesn Sieve Adapter Kit 

3,500 
400 

320 rn Fine Filter Attachment 1,400 
Alpine :.ign Efficiency Cyclone

GAZ- 125 1,600 
Ultrasrcn.c Screen 

Scncrex R IC5 
Cleaner 

700 
Ccolete Set of Stainless Steel 

Screeni (Mesh 10-425 + 5-35 micron) 5,000 
1Calori-netar S7sten consisting of: 

Adiabatic C.j;en Bomb Calorimeter, 
Parr 12'9 3,600 

Master Control unit for above, 
Parr 1.4.30 4,800 

Acditicnal Oxygen 8Gc,-s (2),
Parr ",C8 

Water Heater, Parr 1541 
1,300 

300 
Water Ccoler, Parr 1551 600 
Oxygen Regulator, Parr 19q 200 
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Ignition Unit, Parr 2901 
Wet Test Meter, Precision 63126 

- 3 Zone Tube Furnace iCO'c 
(15c. x 60 cm), Lincburg $5773 

1 Gas Chromatograor - Refinery Gas 
Analyzer (Carle Instrum.ents Series S) 

Accessories:
 
Regulatcr. (2), Variflo 

Compound Pressure G.age, Heise
 

C'.9 8.5 

Tubing and Val'ves, Swagelok 

*Vacuum Pu.-p, Welch Duo Seal 1308-01 

Parts (glassware,
Miscellaneous Small 

laboratory hardware, special
 
purpose tools, gas cylinders, chart
 
paper, etc.) 


(h) Bo Chemical Laboratory 

1 Chemical Oxygen Denand Apparatus
 
(Oceanography international) 


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


1 Turbidimeter (.ntegrating Sphere)
 
HF Instruments - CCST-3000 


1 Gas Chrormatcgraph, H/P 5840A 

including:
 
Dual Nitrogen Phosphorus Detector,
 

OPT 218 

FIO Jets (2) and Flow Controller,
 

OPT 037/040 

Glass Capillary Inlet System,
 

OPT 035 

Gas Regulators, Variflo 

Syringes, Hamilton 700 


1 Low Temperature ECD Cabinet,
 
Precision 815 


1 Analytical Set (water action) for
 
alkalinity, cnloride, aIr..znia, 
turbidity determinations (Bausch & 
Lo..mb) 

1 Mechanic." Cznvecticn Cven, Blue M. 

1 Vacuum Crying Oven ',"'R Scientific 
Pump for above (Welch Ducseal1 Vacuum 

13CB-O 
2 uffle Furnaces, Ther-olyne PAl60 
2 Wet Test Meter, Precision Scientific 

63115 

1 Explosion Proof Refrigerator, Lab-Line
 

3359 


100
 
1.100
 

1,500
 

8,000
 

400
 

1,000
 
1,000
 

800
 

7,500
 

$61,900
 

S 1,400
 

4,400
 

4,500
 
10,000
 

5,000
 

300
 

2.200
 
400
 
200
 

2,000 

1,300
 
900
 
7GO
 

800
 
1,300
 

2,200
 

1,100
 



1 Centrifuge IEC/Ca-cn 8196 including:
8 place rotor for 5O ml tubes 
4 place rotor for 250 ml tubes 

" 11kg Top Loading Salance. Mettler 
PlIN/SW

1 1.2 kg 7op Loadirg Balance, Mettler 
P1210 

1 Electronic Analytical Balance, Mettler 
AC88 

1 Microwave Oven 
1 Incubator 
1 Autoclave im x 1.3m x Zn, Aminco 
1 Microscope, Bausch & Lomb 
1 Coulter Counter 
3 '14 liter Perenters 
1 Floor Moun:ed Top Loading Centrifuge
1 Floor Mountea Flask Shaker 

Misce;lareous S.all Parts (glassware, 
,atoratory 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 

$93,300 

$757.100 

at 3.74 dirhanm per dollar - 2,832,000 d 
.Wno) 

Development laboratory equipmuent 
Purchase cost 
Shipping 
Installation 
Contingency (302) 

TOTAL 

757,000 
65,000 
10,000 
83 000 
91.0 

Solar collection devices 150,000 

Total equipment 1,065,000 



Annex 6 a 

ANNEX 6
 

MISSION DIRECTOR'S DETERMINATION TO WAIVE HOST COLTRY CONTRACTING 

For Phase I 
of this Renewable Energy Development ProJect, we

have carefully reviewed the 
factors affecting the procurement
 
of co=-.cdities and technical assistance. Consistent with our
 
determination of December 14, 
1979 (Annex I to Phase I Project
Paper), we have dete:--n ned that the host country has the capacity

to contract for the technical assIstance element of the Project.

Nivcrtheless, in order to 
() prepare certain pilot project

designs and equipment specIfications and (ii) deliver co~odities
 
in country when the technical assistance tea= arrives so as 
to

maintain the momentum of the Project, I have decided to valve

the presu=ptcon in favor of host country contracting, as described
 
in Policy Determinatlon 68, with certain respect to 
(i) services
 
to be obtained under ZQC and RSSA and (ii) commodities required

for the prolect. I have also taken into consideration the fact
 
that the Xinistry of Energy and 
Unes has limIted experience
 
with internationa: contracting.
 

Harold S. Fleming
 
Director
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CERTIFICATION PURSUANT TO SECTICN 611 (e) OF 
ThE FCREIGN ASSISTANCE ACT OF 1961, AS AI't.NDED 

..I, Harold S. Fleming, Zrectcr, the principal officer of the 

.Agency for Internatc..a" Zevelcpment in Mrz-:; c, ha¢rng taken
 

into accc..nt, amcng t..r t.hings, the =a:;:n e and . za

tion of pro3ects in Morocco previously financed or assisted
 
by the ".1ted States. do 11ereby cert'&- that in yJud-en 

Morocco has both '.e financial and hu!aAn resources ca.nahiti.es 

to effectively =ain.ain and ut:ilize the project. wnich consists
 

nf, i.ter alia: (a; the Center for the Development o Renewable 

Energy and (b) oiot activ-tles in blomass, small hydrceleciric, 

solar and w.nd energies. This judgment 1s based upon c.nsidera

tons discussed . the Project Paper to which this cer-ficaticn 

is attached. 

Harold S. Fle-;ng 
Director 

Da,,re I / 

http:ca.nahiti.es
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A-,-ex 7 Pev~sed
 

Ccvenants a- Cond"dtios ;rececent
 

'"eproject corsists c' several se~irate comonents which :nay proceed at dif
ferent s;eeds of implementation. CnCritions precedent to disburser, ent of funds

for all ;urpcses except trairnin; wil' therefore be linked 'except -or the con
dition set fort in Section 4.1 below) to specific prozect elements as stated
 
in the fol'owing text, which is numbered as it appears in the draft Prejc:t
 
Amendment %Annex 9 Revised).
 

Section 4.1 Specimen Signatures
 

Prior to any disbursement of funds or to the issuance of any documents
 
pursuart to which funds may be disbursed under the Project Agreement,
 
the Soverntert of Xorocco will, except as the Parties may other agree

inwriting, furnish tO A:D, in form and substance satisfactory to AID,
 
a state-ent o' the nanes of the persons holding or acting in the office
 
of the Grantee specifiec in Section 8.2, and of amy additional repre
sentatives, together with a specimen s'nature of each person speci
fied in such a statement.
 

Secticn 4.2 T'e :e-te- 'or Re-ewat'e Ene-:v .eve'c:.-ent (: EP
 

a. 	Prior to t.e first oisD.rsere,.t of fun~s, or the issuance of 
documentation pursuant to which tunds -ay De isbursed under the 
Pro'eco Asree-ent ! 'ira-ce cc-.....ties or tec~nical assistance 
for the CZER, t!e Governre.t of Molocco stall provide to AID 
evidence, i,.fcr- and substance acceptable to A:z, that: 

1. 	Estanlistett of tle CZER has been officially aoproved by both
 
t~e Corse!l du Gouvernment and the Conseil des Ministres; and
 

Z. Any and all land requirec for the CDER has been acquired by the
 
Government of Morocco and will be nade 3vailable for the Project;
 
and
 

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

4. 	Finds required to staff, operate and ?aintain the CZER have been
 
budgeteC and wil' oe 'ade available by the Government of Morocco
 
or a timely basis.
 

0. 	Pior :c any A:sb-rse-ert of fundS, or the issuance of docunmenta
ton ;jrsuant to oh'ch 'unds may be disburse ..
nder the Project

Agreene-t to 4irance :c.,.ocities or technical ;;:sistance for the
 
COER vn :- a'ter Juiy :!,1^82, the Government of MOrOcCo shall 
provide to A:: evidence, in forfn and substance acceptable to AID, 
that tne :ER ras been offcia-y esta ished and/or ratified by
act 	of Parliarent and conS:tutes a legally recognized de jure

entty under t-e :aws of the Kinglwv of Morocco 

fit
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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 	mnade 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 construction, operation and maintenance of the
pilot 	projects as set forth 
 n 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.
 

K'A 
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b. 	 Pilot Projects for Solar, %.mind, ?iornass and Other 
Forms of Renewable Energy 

Prior 	to any di.-bursement of funds or 
to the
issuance of any 3ocu.ents pursuant to which funds 
may be disbursed under the Project Agreement tofinance pilot projects for solar, wind, biomass or
other forms 	or 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 authori-ies for each organization

designated above, together ,ith 
a
 
statement of how these organizations
 
will perform their responsib:lities; 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 a.-d 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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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 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
 

ACTION MEMORANDUI FOR THE ASSISTANT %.IIISTRATOR, NE 

From: NE/TECH, Lewis P. Reade
 

Subject: Authorization of Renewabl 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
 
oi the Renewable Energy Development project (608-0159) in Morocco. 
A Project Paper for Phase I of this project was authorized February

20, 198G 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 ,arra cc- , training of its staff and development of its action 
program by ..U.S. technical assistance contractor, and implementation 
oA re.atcd pil ot projects to test exploitation of small hydro, solar, 
wind and biomass energy resources. The project is designed for 
institution 1ui'ding and effective transfer of U.S. technology. 
Equipnent :or the Center and pilot projects totalling $2,455,000 
will consist mainly of off-the-self items. Peace Corps volunteers 
will assist in the impiementation 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 SS,550,000,
 
equivalent to 45 percent of the S12,250,000 life of project cost.
 
During the 1981-1965 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 East
 
Advisory, Committee reviewed the project June 4, 1981. The project
 
was approved subject to the reservations set forz- below. The Project

Paper Amendment has in consequence been revised at. noted.
 

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 and in the Procurement of
 
commodities.
 

a. To .implify and reduce USAID involvement in project implementation:
 
--Pro;ects financed under the Pilot Project Fund will be approved 
by the USAI) 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:
 
-- (l) 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
 
materials amounting to approximately $100,000, determined by USAID
 
to be critical for timely and efficient project implementation
 
during the first six months of the contractor's residence in
 
Morocco. These consist primarily of items required to initiate
 
a solar and wind measurement program, a prerequisite for further
 
action on solar and wind energy activities. (See Annex S 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. Giidelines should be provided to the U.S. technical assistance
 
contractor and to CDER from w) ich to develop selection 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 two experts(a planning person and a technical person) resident
 
at CDER and supplenented by short-term specializ2d consultants.
 
The precise needs for the contract staff may evolve as CDER 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 :he contractor, so as to determine possible changes
 
in tile requirements for long-term resident advisors as well as
 
short tern; consultants.
 

4. The linistry 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
 
capacity of CDER as rapidly and effectively as possible. The
 
Project Agreement provides in a condition precedent (Section
 
4.2a.3) that the GOM will prepare a staffing plan indicating
 
a time-[hased 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 GOM concerning the Agency
 
requirement for the exclusion of estimated budgets in technical
 
proposals for host country contracts (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. GOM procurement laws, which
 
the RLA has reviewed, provide for selection of a firm performing
 
professional services to be made both on the basis of 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 II,
 
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 attachzd Project Authorization Amendment No.1 provides for
 
inclusion of a cost proposal.
 

6. Arrangements should be made to strengthen coordination among
 
the multiple energy activites
 

The legal establishment of CDER by the Parliament will consider
ably strengthen CDER's authority and capability to coordinate
 
renewable energy development activities with the Moroccan Govern
ment and in the privatc 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
 
eziergy project manager, 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 
implementation 
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 of 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:
 
NE/TEC71,HRST, Barry Heyman 
 ' . "\. \ .


E/P'D, Selig A. Taubenblatt -- C'.

*E/, -. ,A/M, James R. Phippard( (iZ°


G:/';E, jull Kessler V 
XE/Z?, Brads-haw LanmaidIQ (.. 
..AA;NE, Alfred D, White _VTeo
Drafted by:,;E/TECH/HRST, l. 

George Self :7/16/81:Ext. 28164 
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ASS:STANT
 
AMI 'IST R ATOR
 

AMENDMENT
 

TO 

PROJECT AUTHORI ZATION 

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.
authorization, pursuant to 	 That

Section 103 of the FAA, 
is hereby amended
by adding S6,100,000 in grant funds 
over a five-year perid from the
date of this authorization amendment for 
total authorized £roject
funding of Six Million Seven Hundred Thousand United States Dollars
($6,700,000) subject to the availability of funds in accordan,.e with
the A.I.D. OYB/allotment process, to help in financing foreigr


exchange costs for the Project.
 

2. The Project Authorization is further amended by substitut.ng the
following provisions for corresponding numbered paragraphs threof:
 

Paragraph 2: 
 "The Project consists of the development o. aprogram for the exploitation of energy resources, particularly
renewable resources, in Morocco. 
Such program includes commodities and technical assistance for the Center for Renewable
Energy Development (CDER) and other co.muodities and technical
assistance for 
renewable experiments in Morocco."
 

Paragraph 3.a: "Goods and services, except for ocean shipping,
financed by A.I.D. under the Project, shall have their source
and origin in the United Statec or Morocco, :xcept 
as A.I.D.
may otherwise agree in writing. C'ean 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 dibhxrr-n 

http:substitut.ng
http:DrvI:LOnP.4r
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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.I.D., 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 tc 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 CDER 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 recognized
 
de jure entity under the laws of the Kingdom of
 
Morocco.
 

i 
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C. 	 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 ofh
 

(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 respcnsibilities
 
and authorities for each organization
 
designated above, to' ther 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 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
 
projects.
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b. 	 Pilot Projects for Solar, Wind, Piomass and Other 
Forms 	of Renewable Energy
 

Prior to any disbursement of funds or to the

issuance of any docunients pursuant to which funds
 
may be dizburi-;ed under the 
Project Agreement to 
finance pilot projects fot 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.
 



5
 
8-9 

D. Pilot Project Fund and Small Project fund 

Prior to any disbursement of funds or to the issiance of 
any documents pursuant to which funds may be disbursed 
under the ProjA.;t 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:
 

Pro3 ect Evaluation
 

The Government of Morocco shall agree to cooperate with USAID in
 
carryvng out a program of periodic evaluation of the degree to which 
-'z profect -as attained its planned objectives. The pilot and
 
oemon_,rat*on activities will be evaluated with a view toward assess-


Assistance Act of 1961, (1) 

: .-he: and 
technooie tested 

the prospects for future replication of the 

5. Scction 612'z) :etermination 

I hercby 'icin accordance with Section 612(b) -of Lhe Foreign 
as amended: "he expenditure of United 

States Do~lars for the procurement of goods and services in Morocco, 
as authorized above, is required to fulfill the purposes of this 
Pro-ect; (2, t-e purpose of this Project cannot be met effectively

through th*. expenditure of United States-owned local currencies for 
such procuremnent; 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. Ccst Proposal 

Pursuant to A.I.D. Delegation of Authority No. 38 and consistent with
 
Section '.3 of Handbook 11, Chapter 1, I hereby authorize an excep
tion to zhe ccntrac-:nng policy expressed in Handbook 1i1, 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 :ind'er the Project.
 

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

Assistan. :- *..or 
Bureau for Near East 

AUG I J 1981
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Project Agreenent Ar.enVent (Draft )
 

First Amendment Zated to tne Project Grant Agreement dated
 

April 22, 1980
 

("The Agreemient")
 

Between
 

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

And
 

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

Development ("A. .D.')
 

WHEREAS, A.!.O. Is agreeable to providing an 'ditional increment of funding for
 

the Project and
 

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

in Sectl:n 2.1 whic's has been initiated in Phase I and is to be expanded in
 

Phase 1i 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,COO is planned over the life
 

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

mutual agreement of the Parties to proceed,
 

XCW THEREFORE, the Partles hereto agree as fcllows:
 

I. Article 1 is amended t~y adding Section 2.3 as follows:
 

Section 2.3 - Increrent~l Nature of the Project
 

a. AID's 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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etch subseejent increment, to proceed.
 

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 A*3 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 costs, a. defined in Section 6.2, of goods and services required for
 

the Project.
 

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

"September 30, 1980" and substituting "September 30, 1986" in lieu 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 lenewable Energy Deve'opment (COER)
 

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 :inance commodities or technicai a;irtAncp
 

for the C"ER, the Governm.ent of Morocco shall provide to AID
 
evidence, in form and substance acceptable to AS', that:
 

1. 	Estaolisnment of the Z3ER has been officially approved by both
 
the Conseil du Gouvernment and the Conseil des Ministres; and
 

2. 	Any and all lar. required for the COER has been acqu'.-d by the
 
Government of Morocco and will be made available for tne Project;
 
and
 

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

4. 	;unds required to staff, operate and .ainta n the COER have been
 
udgeted and will be made available by the Government of Mcrocco
 

on a timely basis.
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b. 	Prior to any disbursement of funds, or the Issuance of documenta
tion pursuant to which funds may be disbursed .nder the Project
 
Agreement to finance :o-,odv-ties or tecnical assistance for the
 
CDER on or after 'uly 1, :982, the Government o' Yor:cco shall
 
provide to A:O evi.ence, in forn a,.- sjbstance ac:evtable to AID,
 
that the COER "as been officially estao'ished and/or ratified by
 
act of Parliament and constitutes a *egally recognized de jure
 
entity under the laws :f the Kingdom of Yorocco.
 

Section 4.3 Piiot Projects
 

a. Pilot Projects for S-a~l Hydroelectric Power ereration
 

Prior to any disbursenent 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 AID in form and substance satisfactory to AI::
 

1. 	A plan of action that:
 

(a) 	Designates the organizations responsible for the construc
tion of the pilot generating plants, related canals, dis
tribution systems, access roads and other civil works; and
 
describes clearly their responsibilities within this project;
 
and
 

(b) 	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;
 
iind
 

(c) 	Identifies the beneficiaries of the pilot projects and
 
establishes the governing criteria for the rate structure
 
which will encourage naximum 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 Governm-ent and/or the local authorities and will be
 
available for project implementaticn 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, Bior-ass and Other For-is of Renewable Energy
 

Prior to any disbursement of funds or to the issuance of any documents pursuant
 
to which funds may be disbursec under the Project Agreement to finance pilot 
projects for solar, wine, bi-crass or other forms of renewable energy, the
 
Government of Morocco shall provide to AI0 in form and substance satisfactory
 
to AID:
 

Jj, 	 ' 
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1. 	A plan of action that:
 

a. 	Designites the organizations responsible for the construction of
 

the pilot facilities and describes clearly their responsibilities
 
within this project; and
 

b. 	Designates the organizations responsible for the naintenance of
 
be dcne. and describes
the pilot facilities describes how it is to 


clearly their responsibilities within this project; and
 

the 	work which
 c. 	Identifies the beneficiaries of the pilot projects, 

incur in conthey will undertake and the costs which they will 


nection with the pilot projects; and
 

d. 	Describes clearly the responsibilities of whatever governmental
 

or private entities will participate actively in the im~lementa

tion of the pilot projects.
 

required

2. 	Evidence that tme funds necessary to finance the dirham costs 


for the construction, operation and maintenance of the pilot projects
 

set forth in the plan of action have been budgeted and will be
 as 

available on a timely basis.
 

Evidence that land and related facilities required for the pilot
3. 

projects is available.
 

Project Fund
Section 4.4 Pilot Project Fund and Small 


the 	issuance of any oocuments pursuant
Prior to any disbursement of funds or to 


to which funds may be disbursed under the P-oject Agreement to finance activi

the S.a'! P-oject Fund the Government of
 
ties under the Pilot Project Fund or 


shal except as the parties ay otherwise agree in writing, furnish to
 .orocco 

forth in Section 4.3 evidence in
AID, in addition to tne a;P!4cable ;te, s set 


fcrn and acceptable to AZ., o the selectior criteria to be employed for the
 

projects, the administrative arrangerents and procedures by which project
 

be made, and the accounting arrangements which will be used for
 
selection will 

financing the projects.
 

be based on economic, financial and technical feasibility

Selection criteria will 

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 renumbared 

Section 4.6'and amended as follows
 

If the conditions specified in Sections 4.1 through 4.5 have not been met
 

within 90 days from the date of this Amendment, or such later date as A.I.D.
 

in writing, A.I.D., at its option, may terminate this Agreementmay 	agree to 


by written notice to the Grantee.
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7. Article 6: Foreign Exchange Costs Isamended by changing its tltle.from
 

"Foreign Costs" to "Procurement Source" to reade as follows: 

ARTICZ 6: Procuremnt Source 

Section 6.1: Foreign Exchange Costs 

Disbursement pursuant to Section 7.1 will be used exclusively to 

'inance the costs of goods and services required for the Project
 

having their source and origin in the United States and Selected Free 

World 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 goods and services ("Foreign Exchange Costs")). except 

as A.I.D. may ochervise agree in writing, and except as provided in 

the Project Grant Standard Provisions Annex, Section C.1 (b)with 

respect to marine insurance. Ocean Transportation costs will be 

financed under the Grant only on vessels under flag registry of the 

United States or Morocco, except as A.I.D. may othervise agree in
 

writing. If A.I.D. determines either that there are no vessels under 

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 

Implementation Letter may agree to finance under the Grant ocean 

transportation costs on vessels fla registry of any country included 

in A.I.D. Geographic Code Book 941. 

Section 6.2: Local Currency Costs 

Disbursement pursuant to Section 7.2 will be used exclusively to 

" finance the cost of goods and services required !or the Project 

having their source and, except as A.I.D. may othervise agree in 

-" I 
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vricing, their origin in Morocco ("Local Currency Costs"). 

8. Article 7: Disbursement is amended by ranumbering Section
 

7.2 - Other Forms of Disbursement as Section 7.3 and inserting a 

nv Section 7.2 - as follov:
 

Section 7.2 - Disbursemnt of Local Currency Costs
 

a. After satisfa.tion of conditions precedent, the Grantee may 

obtain disbursements of funds un.ler the Grant for Local Currency 

Costs required for the Project in accordance with the tarms of this 

Agreement, by submitting to AID, writh necessary supporting documen

tation as prescribed in Project implemencation Letters, 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 

Govern=ent. The United States dollar equivalent, of the locil cur

rency made available hereunder w.ll 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 vwich reads as follov: 

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

nlat.ons of A. I.D. hereunder, the C.antee will -..i.e such arrangements 

as say be necessary so that such unds may be converted into cur

".1LU
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reacy of Morocco a thea highest rate of exchange which, at the 

" tim the conversion is made, is not unlawful in Horocco. 

10. Section 5.1 - Project Evaluation - is amended as follows: 

The Covernent 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 
i=pact and the prospects 

for future replication of the technologies tested.
 

1' '
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INITAL ENVIRONMNTAL EXAMINATION
 

Projected Location: Morocco 

Project Title: Renevable Energy Development I 

Funding: FY 80 through FY 84. Life of Project 
Funding by USAID is US$6.700,000 

Life of Project: Four Years 

IEE Prepared by: J. A. Sleeper, Environmental Officer, 
USAID/RAbat 

Date: April 20, 1981 

Environmenta. Action Recornended: The proposed project will not have an
 

adverse effect upon the environ:ent. Therefore, a Negative Determination
 
is recor.=ended, with the proviso that certain considera:ions be incorporated
 
into final project design and irple=encation (see para CS). As described
 
in this annex and throughout the narrative of this ?P, t-e proposed project
 
is essentially a research project under which pilot de=cnstra:iocs of
 
small scale hydro power, vind and solar power and biomass conversion
 
will be set up.
 

Concurrence:
 

Director Didtt
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A. -Description of Project
 

Under the proposed project, a Center for Renewable Energy Developoent
 
will be constructed and run in Marrakech by the Ministry o Energy
 
and Mines. AID will provide technical assistance, participant training
 
and co odities to assist the Center in developing a pilot research
 
and demonstration program for cor.ercially viable uses of renewable
 
energy. Pilot projects will be undertaken in small scale hydro power
 
systems (3 pilot sites); wind powered pumping of potable and irrigation
 
water (2 sites). biomass conversion; solar powered pucping of potable
 
irrigation water; and other applications of solar energy.
 

B. Center for Renewable Energy Development
 

Under the proposed project, the actual facility to house the Center for
 
Renewable Energy Development will be constructed, as well 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 sewer services. Property ownership of the si:e is currently
 
being transferred from the Ministry of Islamic Affairs to the Ministry of
 
Energy and nines.
 

MinIum 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 slt,!. :t is expected that 
soce residents will derive direc: and long tcr- economic benefits fro= 
the Center through e=ployent during construction and operation. The Center 
will generate new e=ployment opportunities for service personnel. 

No high noise level experimental equlpment will be used in the :"boratories.
 
The total nu=ber of Center e=plcyces will be =odes: (50-CO maxi_-uz at some
 
future date) and will not create any local traffic problems. -he architec
tural style of the Center's villas is in keeping with Moroccan tradition,
 
and is expected to blend In with the nearby canpus of the School of Mines
 
and other ad4acen: buildings. The building to house the Center will be a
 
model of energy-efficient design.
 

C. Small Scale Pilot Hydro ?over GeneratIon Svste=s
 

1. -Introduct!.. Field visits were made to ten prospective sites (villajes)
 
in Poral Morocco where the Installation of small scale hydro systems is
 
feasible. Sites were ranked according to the following criteria: hydrology;
 
locations Zor intake structures, penstocks, storage reseroirs (If any),
 
powerhouses, and other civil works; available head; water availability,
 
adequacy and reliability; engineering and cost considera:ions; geographic
 
distribution (to =eet pilot demonstration objectives); socioecono=ic
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conditions; and the potential for significant environmental impact.
 
The three villages ranked the highest and consequently chosen
 
for pilot systems were: 1) Msezrir (200 households), located
 
in Ouarzazate Province on the southern slope of the central
 
HighAtlas along the Assin-Imedrhas River; 2) Taban:-Ai:-i=i
 
(182 households', located in Azilal Province on the northern
 
slope of the central High Atlas along the Bou-lga:nez River;
 
and 3)Arhhalou-n-Kerdouss (178 households) loca:ed 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-pastoralis 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 =odest Invest=ents in electrical applications which
 
should contribute to broadening the local econcmic base. In
 
all three villages, social attitudes towards the proposed pilot
 
systems are quite favorable. The present system of irrigation
 
mnagement by =ayor's office (caldat) 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 OhT (National
 
Office of Electrification).
 

The site at Msemrlr will improve and upgrade an exis:ing diversion
 
structure currently used for irrigation from the Assin-Imedrhas
 
River to a produce approxImately L25 K J 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 00 and
 
120-250 17a respectiyely.
 

The proposed sites will not require relocation of any housing or
 
other existing structures and is not expected to have a y negative
 
'-pact on downstream users below the systems. Erosion control
 
zeasures during construction will be used in all areas of groud
 
disturbance and should minimize Lhe degree of soil loss. These
 
%easures may include scheduling construc:ion during the dry
 
seasons, seeding or revegetatlon 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 .seirir site. Visual contrast of the proposed development
 
with, the surrounding environment can be mitigated th::ugh use of
 
construction design and materials most compatible wi:. the are.
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2. Msetrir. The major environmental impacts at Xsemrir 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-I=edrhas River. Proposed civil works are comprised of existing
 

stor.e masonry diversion structure; an intake; a power channel; strucrurer
 

for irrigation water on the power channel; a storage reservoir; a steel
 
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 ocher 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.
 

Improve=ent of the power channel 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 mini-ui.
 

Construction activiies ad acent 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 i=provement of the diversion structure will
 

signIfIcantly affect the stream habitat of any fish. Some vegetation will 
be cleared for bcth construct'on and improved access. Coupled %rith grading 
activixty, the potential for soil erosion is increased. Again, these Ipacts 

can be minimized through soil stabilization efforts. 

3. Tabant-Ait I=i. 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 : a reidorced 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 %,ater demand ; a storage reservoir, a penstock, a 
powerhouse and tailrace. 

Access to the spring source %ill require :he construction of approximately 
1 Km of new road. Through development of a sensitive road alignment and 
design, i--accs 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 C:anspor:ing materials. 
Consiruction of the canal, reservoir and powerhouse will also require a 



Annex IV L0-5 

minimal amount of land taking. tImpacts to existing land use will again 
be kept to a minimum through sensitive Seting and construction practices. 

Provision for release of Irrigation waters In the design of the power
 

canal wil mitigate any con;:1.ct with existing irrigation practices.
 

During construction of the intake structure, sone sediment may be introduted
 

This will be a short term effect which should have
to thbe spring flow. 

minizal i=pact on downstream users.
 

m
 

frcm the exi:sng dirt road at Arhbaiou village. Under the project the follo

wing civil works will be constructed : reinforced concrete intake structure
 

near the =outh of the spring ; an open channel vith stone masonry along
 

approxi-ately one third of its length ; a storage tank ; a steel penstock
 

a powerhouse ; and a tailrace channel.
 

4. Arhbalou-N-erouss. The spring to be developed is located about 75 


Access to the spring for ccrostructicn purposes will require a te=porary road
way, which shculd be aligned to take no or very li::e irrigated land.
 

The suggested route for the road begins before approaching the vIllage and
 

arches :oward the spring, thus avoiding irrigated land. Some noise and
 

dust =ay aZo :esul: during ccnstruction cf the road and In transporting
 

materials.
 

The planned intake structure vil no; have an7 large scale iOpact on vegeta

tcn except for some shrubs ncw scattered around the zouth of the spring.
 

These shrubs should be easily re-established.
 

idenn% the ;resent canal fron -he Intake w.i take a small a=ount of 
irigatced land, but careful plann ag should avoid unnecessary destruction 

of valuaile lanc. CcnstructIon of the rest of the canal structures, storage 
taak, powerhousc and tailrace will also require a minimal acouzt of land 

:aking. However, this land is not ased for agricultural or residential 

pu-oses.
 

5. Su-.arv of Impacts of Small Scale Hvdro. 

V i 1 1 a
 

I-act Areas Ysearir Tabant Arhbalou 

Land Cleaning 
Altered use of water 

N 
L 

L 
L 

L 
L 

(NROT: See footnote 
page 10-9 for 

Sed--en= L L L explanation of 

Aquatic .±fe M L L abbreviations) 

6. Reco.enda:Ions for ?roiec: Design and i_-le=entation. *hen weighed 

agalst the benefitL f project development, :te reasonab.y foreseeable 

environnen:a! effec:. of the three pilot s-ll-scale hydro-.er syste=r-are 

=nz=al. However, : is reco--ended that the following courses of action 

be taken during project design and Qple=entatlon : 

a? ?rior to !i:n design and star: of any constrcion, actual 
current meter measurements of spring discharges/strea= flow 

I,
 

http:hydro-.er
http:con;:1.ct
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should be made 	monthly at each of the 3 sites. 

b) Prior to final design and star: of any construction, measurements 
must be also made of theqatitncy of water used in irrigation in 
order to make accurate estimates of power generation month-by

- month, and to ensure that water requirements for power gtneratica 
do not conflict wi:h those for irrigaccn. 

c) During izplementatlon, the potential for conflict over prioriti';
 
for vwzer use in irr gation vs. power must be carefully monitored.
 

NOTE Section 	C above, is based upon analyses found in the following doc=ents 

A. li 0 - .Ucrc 	?zwer ?a."ns :Report on Arhbal'ou-N-Kerd.-uss and M.se-r.r. 
C. 	 T. XA , Inc., - Sa=&- ?i.ct Hvdro ?owe. ,enera:,-on Svsce=. Renewable 

Enerirl 2evelo me.t ?olec:, Morocco, 1980. 
D. 	 ZOELLNE - "Environmenca. Assess=e.. of Sm:al. Scale Hydrcpower". 

Small Mvdroe'ec:ric ?ower:ancs, National Rur-. Elect.-c 
Coopera:.ve Associacion, 1980. 

http:Coopera:.ve
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D. Solar and Wind Pu=Ps
 

new solar and %rind powered technologies for
 
Under the proposed projec:, 


n irrigation or potable water pumping will be demonstrated 
in a
 

use 

Three sites with different pumping technololies have 

been*
 
pil.t program. 
recomended : 

Technology System-

Site Application 


40 Kw wind electricWater pumping for hwan and
Oujda 
animal water supply pump 

40 Kw wind electric 
Sidi Bounouar Irrigation and potable water 


(Essaouira) supply pump
 

5 Aw photovoltaic
Water supply
Y.rrakech 

electric pump


(Renewable Energy 


Center)
 

These pilot dezonstrations will provide hands-oL performance data 
for 

the very small
 
solar and wind powered technologies in Morocco. 

Because of 


this piloc program, little significant effect upon 
the environment


si:e of 

is foreseen.
 

fumes,

The solar pcwered refrigerators for health centers will 

e=it no 


will not be dangerous or environmentally damaging.
vapors or noises. .h.ey 

cwer systlen will be totally enclosed, away from hunan contact and
 The ?': 

e.v.rrn.c tally da--.aging emissions. Electric shocks can be 

received

has no 

if the ?V panels are i-Lproperly handled, hcweve; they will be shielded such
 

components cannot be accidentally made.
 
that cc--:ac: wnth current carrying 

hazardous materlals,
The PV nodules contain extrenely s=all amounts of 


these can be released to the environment
 
however :herc is no chance that 


or that lv'ng organisms can be affected by them. 

The batteries for electricity storage contain 
sulphuric acid, however they
 

are much
 
are in every way similar to automobile batteries except that they 


those comIng in contact with the batteries
 more strongly constructed. 3ecause 


the possible dangers and because the population 
is
 

can be izstructed as to 

is
 

already fa=iliar w:th batteries, :he potential for 
envirormental damage 

ext:r=ey srnai. 

E. 3-,.-ass Cc-.ersion 

Several pelct research activities involving biomass 
conversion (-m-proved
 

ors and other
 
c.har;oal production. =ore e*ficient stoves, biogas dilge 


of

be defined) are planned under the ?.-=ject. Because 

pilot activities :o 

expected to have
these research activities, none can 16a


the pilot nature of 

the with the folloving possible exceptions.

detit.ental effect upon environment 
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The GOM is very interested in developing new technologies for village
level charcoal conversion. Prezent tecniques 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-small-scale ch, -acteristics, but greatly reduce these losses. Should 
thit technology become widely adopted, the net result would be greater 
charcoal production from the same amount of wood, thereby easing pressura. 
on forest resources. -1 

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 eeinand 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 1571 to 1979, but retail prices of natural gas have more 
than doubled over the same period, in part because a larger peraentage 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 lot 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 f natural gas in commercial quantities in
 
Essaouira Province promises to enable Morocco to become less dependent on
 

" "
 expensive .imported gas. 


LMPACT IDENTIFICATION AND EVALUATION FORM
 
Impacr Identification
 

Impact Areas and Sub-Areas & EvaluationKM 

A. Land Use 

1. Changing the character of the land through: 
a. Increasing the population N 
b. Extrac:ing natural resources N 
c. Land clearing L 
d. Changing soil character N 

2. Altering natural defenses N 
3. Foreclosing important use L 
4. Jeopardizing =an or his works N 
5. Other factorj None 
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Ispact idectification
 
and Evaluation 3 o
 

imact Areas and Sub-Areas (Cont.) 


3.-Water Quali:v
 

*. Physica state of vater L
 
- 2. Chemical and biological states N
 
3. Ecological baance L 
4. Other factors None
 

R See explanatory notes for this torm 

Use the follc'rag symbols: N- No anviron:umtal impact 
L - Little envlironmencal i--pact 
M - Moderate envtronmental imzpact 
H - Hih envir:.encai i---act 
U - Un-ovn environmental i=pact 

IDVI 0
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C. 	ATSFKRE 

I. Ai- additives 	 N
2. Aii -ollurcn 	 N 
3. Nc.se ;oluton 	 N 
4. Other factors 	 None
 

D. 	NA .RAL :ISCURCT=S 

1. Divcrs-cn, a-tered use of water (irrigation) 	 L 
2. Irreversible, inefficient commitments 	 N
 
3. Othcr factors 	 None 

E. 	 CJL'URL 

1. Ai:cring physical symbols 	 h 
2. Di'uticn of cultural trsditions 	 N
 
3. Other factors 	 None
 

F. 	SOCI-EZ :~ 

1. Chanees in econcic e--loyment patterns 	 N 
2. Chan~es in po.,Aation 	 N 
3. Cha-es i. culturni patterns 	 N 
4. 'Othcr fac:o:s 	 None 

G. ?EAL-H
 

1. 	C-&.in! a natural environment N 
2. 	 Eli=inating an ccosysten element N 
3. 	Other factors - Small quanrtities of Fertilizers 

and plant .nrotection materials N 

H. 	GNERAL 

1. Intorn.zticnal i.Pacts 	 N 
2. Controversial i., acts 	 N 
3. Larrer program impacts 	 N 
4. Ot-her factors 	 None 

I. 	 GT1- POSSIBLE L PACTS (not listed above) 

None 
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UNITED STATES GOVERNMENT 

memorandum
 
OA t May 29,1981
 

,,rr",. 	 NEIPDIPDS, Stephen F. Lintner
 
Bureau Environmental Coordinator
 

MOROCCO - Renewable Energy Development II - Project Paper
 
rTZ6-0f9) - Environ.m.ntal Clearance
 

Tog
 

NE/TECH/HRST, George Self,
 
Project Chairperson
 

I have 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.I.D. Environmental Procedures".
 

cc: 	 GC/NE, B. Janigan
 
AID/Rabat, J. Sleeper, Mission Environmental Officer
 
AID/Tunis, S. Carlson, Regional Legal Adviser
 

09P7t04L FORM 0O. 10 
(MCV. "4: 
GSA PlMR 4l CPR) 101.1* .e 
MISI 1I4 

*u.dL Ib~~e ~ I~ Orna. ,~e--4s 41j#li6*"1*1114 



*'* ** *1 	 6P10MI[ I Of SIGN SUNIKART 1 -a.,10. .... 

LOCKAL FRAuEOO 	 I- _.An ... 
*,..0 U $ - lI ) 'A 

Removable Imaery bvelopovt (6 I1S. 2. . 

- L.Aai.Gl gI UMV*.I....... . .. . .. .	 A
. -1 
. ...ri;ii' '*i ... . .. 1 i-ver'a ..lis~l ii. p *esld ... l...~-tl abl-e.. aleP .li, e e I.... 

idl1411dl~P~li~oellloli -- ltdcllioe of hot-ccol• rlrol- lIoele aletel dogsl.Pldow ( aso tw 10ftorlte awral OW potl*lust CCI Poll~al "tcIl -iii bi 

(u6o by & # 6.1 i* wlheetot 01 pill44	 abl to affect oiloo*eke 19l 
O.4till 104e.tlo sesiolces 1l theg lo 	 h 
=td4i Ioieebl ensgiy 45t1. at -- lacgesoe woo of KlON.Koto 

4, ille Ime prosoital the@* roevablle amaray ,..*-gre0 dgIla"*** O 

lii::et. 	 t*neInutal ushe pecloi thiral S90 
degreIes Ion.
 

Create a Ceoter leow. nivceable l erly .Le... t... .gh... 

De6elomtlt CIN) with tha *tolfesio -- ts b.il by 4ad 1I with Aessaet of Cult latlli1es. That weeil@ of Me(l atliotles 
0 ad tt stall gcpability. activiies CI Il petSl,aI deall ltls 0 asyo l 	 tgorlfel *toll a" a ltooccol d iillbe sd i 


w applled gesiiogh Seetitutioal capblillity * eaupm&& le.ac bto eeluati is.ael ploae flrmation Is 2L@
wide to"e o S-! 
plIlt activltlie to 1Idenit #,g.,lei.o beet energy ,eeleacb. ee117 seeor 
to eapll ioroco's tleevable ll 9y 
poteel. I 1 4 eslcowiage Its fellilft -- CO estine &A A~tiv* conaftwe-

Was. 	 tooe to doeelome(nt of £1C reewabi 
programs an policies. 

-- I COIB with tislsed stall8* attest 6bervstletese ilbdgtsetils
N"Me with stall. bold s ando.ever l,. eI ill ooyllalc 


laborasory sq,lpment actively eagaged -- ) lI llydeo pIlot projects 
 (WAS sd leioletical berbeta•8ppi

Is an ellective peogria to iltegrate -- I wind poeoed puV. water tog Cast ,d 
 %tN telaled PIlot 
iesssable evefag techaiqfu late 	 pumping pilot projects p4.1ec i.
 

,false policy end planainl. -- P&.0oo0.lt.Ie pilot prajirts 

-- A pilot pioCt progrsld Sm sWall pottollr p.Or. S eelvtgtratles 
lob
hyadalectrlIc @e"eotlom. vind esd ad oilil to determ irled 

eserill a.t louai.	 tol.i 

-
I 
- U .S . 6e s 1de n t & 1 0 0l e8 6to stt *.s5 O 1 0 lie .tlgc £ v i s Au tC M i l l *o ld v 11a *11 

$800 poson-enI.to short tergs q.lty of .ule #rll a I ie 
cea atst Seeourfe inpact by espeet C.01.0a ose @tall let C1,48 to toffy owl lie 
-- PartS. Spent twill.gs o 0rocco 
"ad th U.S. (Il7 dego ca-iJite 

-- Identify enS develop. wrnwable 
energy tIrclol*.les 

pmsdpga 

80 peeeo"-fteshs short term) -- I etatl Sal, fwgloto.ntr awasure-
-

-- flesbility is1l4l06. engineetrng sent @Yalie log len.A.la eigy 
eow orchitecture esgoln a-i 
equlipment for the Center a-Si 

tareted 
elated 

tccnlqwes 
-- lain a 

eni equIreen t 
cite ofi enliec. .

pilot projects clientilsts a4 Wandler* I0

aplicallo and ioldimstratiolt of 
geneiabli energy tecn-logy 

http:P&.0oo0.lt.Ie


12-


Annex 12, Revised
 

Statutory Check11ist
 

SC(1 - cCuWrNOCCKIST 

1. FAA Sec. 116. :an it be Cwem-Itrated that
 
conta-:La:e as51st3' .- 1, 11rectly befefi./

the needy? :f-c. %as tIe e' a ent of N/A 
State det(.-ni-ed tVa: :..Is gcver-nent has 
elgaged ii a cns s:ent 41ttfl of gross 
violatIons of !n.:r-aticrally rtcogntzed
Nouan rights? 

Z. FAA Sec. W.2. gas it teen letertned that
 
the Tcve--re-t of -ec';lent :-untry has failed
 
to 	 tate ade ,ate steos tz prevent narcotics
 
rJmqs and ot.er :ontrc'.!ed Substances (as


defined y tte :aZ"-renensivc r-.q Abuse 	 N/A
Preve.t'cn =rd-t., A.ct of '970) produCed 
or Prccessed, -n r'olc or In ;art. in such 
country, or trintcored - $lcP co4ntry. 
from bein; SC~1 4 ~ 2 wtln the 4uris
dicticn of sic. try to overmntv . 
persorrel cr t~e'r ie::etts. or fro 
entering t.e ,nitec itzte-, .nlawfully? 

3. FAA Sec. 2')' :f ass;StancC ISto 
a ;over-rent. -. t e .ecretary of Stateas 
 N/A
deter!'-ed V*at It . -ot :cntr.oled by the

Inter-4tcrdl m.n~t
vert..t?
 

,. . . f ¢As'sta.ce Is to 
overm ent. is t.-. Sover--e-t "!aC'e as 
debtor or .rc:nt't'c-a: ;.ara'tor on any
deot tj a U.S. -. zccds"r or services
 
fIr iSe Cr crtered utere a' such citi:en N/A
has exna.sted ava''t,'e leSit redis aInd 
(b)debt isnot denied c, contested tv such 
govef7t..t? 

S. FAA Sec. 6.V ( i' assistance is to 
a -Oveeren'. .as ':,*.6dirgt ;overnWhent q/A
agencies cr sub'vI'scrs: taken A"ey acticn 
WiC!I has t.'e effect :f ,naticralizlng. 
exprr'at~q;. c- otCerwise sei:Irg owner
ship or c:-t-ol of ;r-o.rty of d.S. citizefs 
or'entltles be.ef!c('i; owned y the with-
Out taking steps to di$scar-e 'tiscbligatons 
t~mrd such clti:rs or entitles? 

http:As'sta.ce
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A. 

6. FAA Sec. 62C(al. f2("; 'v ?9 Ao. ct 
Sec;C.8,~g- "i~ 6 ce t country 
a;wunist E.Kntry! ~i1as- :Vace be pro-

vided to t!,tscclaist ReoiZ1:c C'Vietram. 
Cambodta, Laos, C-td. U94!'d3. or 
Angola? 

N/A 

7. VAA Sec. 62 " !s -ec!i;ICnt c6ntrY 
in any way ittvo-vez In 'AI $;.ve-,icf of. or 

niA11Ufy assressicfl iganst. t~te United States 
or any cz..ntry rece'v-rq . assistance. or 

-btN Iannlrg of suc!* s;.,ersicn o 
agqress'on? 

N/A 

B. FAA Sec 6ZI '1%. -As tte coiuntry permitted. 
or -at',ed ;3ux acecjuate .45.s~res to mrvent. 
the dazage or .4e~tr..C1-cfl. ty roo action, of 
U.S. Prcoerti? 

NIA 

9. FAA Sec. :f t!-e czuntry %as failed 
tzniV..~ t:e - rves-_et ;ujaraflty ;rograU 
for tPe sveC1'lc -1sks -.f eixpo-wat1Cfl, icon-
yertI.Iity Cr ..-nf'1C3iCf. lias tft@ AID. 
ACiminjStrat_^r wit~tir. te%"ast year c.^nsidered 
derytq assistarce to s~c ;overWreflt for this 
rtat n? 

N/A 

I.0. CAA Sec ~f-. rds!-e.!en's Pre~ctive 
Act a s~s R . t Tcountry 
has seizeo.. or .DcseC any ;eral-f or sanction 
aqairst. Ar'yU.S. fishing actwy-1es In 
1nterratoral *ater%: 

N/A 

a. %as 
Fisher-ans 

anv de.6ctio. required ty the 
2!ce..v Act teen r-Ade? 

D. %as como'ete eenia' of assistance 

ben cnsderec %yA: Aevnis-crott-cr? 

11 CO~ "'cc. ;7 . rv 70 1r! t.ec. 603. 
(a) :s :ove rrt zf .rc rcevet coujntry 
In dtf&ault for viore 1-ta 6 cm~ntenrest 
or Pr'rncl;al Cf arv -O 71certo t."e couintry? 
(b) Is t.ortry in :el't exc.-Mits -re year 
cn interest or -rr'5n uj.S. .oan ;under 
program 'or wnicn A.-.Act a;ppr!r&tI5 
funds? 

NIA 

2. FkA cE'h..' nta-viated 
assistarcz Is lee X- 10.1 or from 
ECc.nonc c5j;Nr. 7.,d. bas .:e A14nnistraar 
taKen Into act::unt te ;erce'itage ^of th 
ciultry's t'..Get whi-.i Is 'or si'It~Ary 
ezendit-res, tvis &unt of Oortign exchaft" 
spent on vilitary ecu1irmft and the 

NIA 
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A.12. 

eint Spent for the urcnase of Sophisticated 
Weapons systers' (An affirn-ative answer my
 
refer to te reccrd :f Vte annual "Taking Into
 

Consideraticn. mwo: "Yes. is reported in
 
annual re~crt :n ::eet.ti:c. Sec. 620(s)."
.-- o$ 

This rewort is Drearec at tire of ;pprcva1 by
 
the A s.lntrat:r of ".e ̂ ,eraticnal Year Budget
 

and can be ,.t :4s$s fer an &ff1.t!tve answer
 
during the fiscal year 6nless significant charges
 
in 	 circrstar.ces cc:;r. 

13. FAA Sec. f V'!. -as '.%eCzntrl severed
 
dtpaua. C rela:%.. .. ,..e nlted States?
 
If so. "ae "1tey 5een rtt,- ! an: have new
 N/Abilateral assistarce agre(e't.* been negotiated 

and entered 5r..c 1jC .c- res;;--.Cn?
 

14. FAA Sec. 6' .'. pP.t 's "Pte pay-ent status 
of tp.e .n:ry' .N. ztip crs? :1 te country N/A 
is !narrears. ret,e-c arear'ges taken Into
 

account by t!-e A:: A.=-1stratcr in ieterImnng
 
tole :ur.aent A^. ^;era,.cra* !ear 3udget?
 

15. VA.ASec. 41^-.-- q : Act. Se-. fC7. Has 
thte ccijntry rantt.~-ca -r.- -,rcsec.tdofl to 
any I.v a ;rc-;onn -hasf an NIA:r iSCarmtted 
act of 1in ater-a. "ermr3S.8? 

16. FAA Sec. ESi. ces tIe cz .nt'y tolect. on 
bass 3 race. e ''. att ' origin or 
seX. to *be ;rescsce :1 .-y oWf'cer or erloyet N/A 
of I,.eJ.S. .. re "" :,-y .t crortic 
develo~rxent ;r:grai' .,er ;;vs?
 

17. rtA Stc. ii.f, 4.7:. -os "'e c.-try. after 
Aijqus: , 9U & .re r r-eive -itclear
 

enr'CV*-t cr zclmt -.aterlais.NI
 
or 	techroloqj. vilu: e ar-jarne;ents or
 

eguar -$?laS t Ze .clear Oevice
. .s-3 

after ;4Aqust 3. 1977 , -ct a 'uclr-

WAPOn State" 6reer t.e -c=rOllferaticn treaty?
 

" 
B. Ft4:TNG c :pEI:? ClW E:E::LY' 

a. A'AvS.c. '''). Wave criteria befi 
estabi1. arc tAxe- !i:a ccuflt to assess 
c rit-w-t ;-ogress :f :.-.tr/ In effectlvely 
Involvi.g te ;"r in 'evelc ent. on such 

Indexes as: (", -cr~ese n agricultural 
prduct'v'ty -o-,*gugn -far- , abor intensive 
agricu~ture. (2 reduced infant nKrtality, 
(3) control of =cOJlaticr. ;04e,.. (4) equality 
of Ince isit '. :t'cn. 'Si reduction of 
ua1oyment. a-. S; I creased literacy? 

http:aterlais.NI
http:res;;--.Cn
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a.'. 
b. FAA $ec. '4,dI('. IfAPOrcOrlAtt, IS
 

tilis aevtyiT en, ;r.cjj1ng Sar.el) activity desired 
t3 build -ot'vac" 'cr sm-a-er far'ltes t."rouftg 
otficatten of ecromic ard $cc'&i CCnrit1Qn$ 
$upDort*.ve of ":e tes're for '.ar-e '1i'tesin 
prqogramS S6C!! AS e1;C~t!cn In an. :%it of scprooi. 
nutrltlon, disease cntrol. nater ai and child 

health services. ar-c;A.*tr&" ;romCtton. rural 
development. and assistance to .rtan poor? 

a. 	 A .ec.C w5as e -cuntry engaged 
paW:-rn :f ;r-.ss ,o* .ato.nsoftIn a con7S$:en 	 r' ts?neaflm/ reco.g n!-O . . 

internet'c 

b. FAA Sec z3lllt. *W1'! assistance under 
th.Je Souffe r - "A '-.3 ;m..-. te ;rtv':ddt 

vem&ocue. Tan.ra. or xArbia? If go, 
has Preside -t ,eter"*-ea and rt,,ortte tO t,'e 

Congress', .a, suc.' ass'tar.ce will further U.S. 
foreicn policy nteresi' 

c. FA S.,: '7,. :f -.-oditeS are to be 
to thegrafnted so ,a*. :rocees will ac1-rue 

ricip~et zz. try. "ave S.-ec'a" Account (counter
part; arrangerts teen -zdte? 

d. FY 79 1:.. Act.Sec. ',1. will assistance 
W provtded or '-e ;.rxse 3- atdinq directly tle' 
efforts of v c ;cverreft of s;.c.h country to 

-tS: te of-t 	 the >opulationregress t:e 
of suC.% cc-ntry :ontra.ry to the Universal 
Declariti:n cf #=An Rignts? 

e. FZA Sec. 62:?. will security sup@oling 
assistance De frisrt.ed to Argentln alfter 
Septuter 30, 1978? 

N/A 

c:0 at p
pp,,abl 

http:frisrt.ed
http:ontra.ry
http:ass'tar.ce
http:upDort*.ve


SCM?- PROJECT oCcM~:sT 

Listed belcw art statutory criteria applicable gefler lly to projects w1ith FAA funds and proJectCriteria LAPlicable to Individual fund sources: Oevelo~.yit Assistance (with a subuagary forcriteria applic~Able -nly to Joans);. and Economic Suport Fund. 

CMCS REFERENwCES: 'S Z ' )1ECrL:S7 0P TO ATT?
;AS iSA:Q :-Em :xECxL:S. SEEM' MINED FOR TWIS P*OVUCY 

A. GENERAL . :'t;A P-9 

A5~53 

Sec. a, ~~ -2! : n


AmfA -tscf e-4:e v- --. se Ave !"mn or YES
will e t'e :ce"%ir, Ie ;r'.:ec't;
 

1. ry ?9 A^_ Act Sec tb). 

Lidget) C.-un'r - e:- 'canvmzAton
 
ai 1ochticr -e:crtec- *z;e
: not more
thtan Si,~~r3e t!-.gt -.qire " 

2. rAJ Sec 4 3-'' Arlcr to :ol'gaten
In eCe-Css C. wt** t.ere A '&) engi- Y S'ieer-r.'- :. c:tler ,lap~s necessary

to Carly :,it te *iAsta-lce Ard :.,: a reasoftably

firm esvr~att :f to c~s* tz :-,* .. S. of tP' 
assistance?
 

3. rA !e-:. i-'4 2' ' jrve- '091sative LAg&sl1acion oif14cia.11y
ac:'7.7:s e'4.'ea w ' eK.. Itltt country.esaluftat is tas's fcr -e4so1*t e ct'on thtat higteCn rfo 

2 *ebihn ~eCn o 
m com'*!.'s.4ct~c W"!~ t !" V tre walt~1 Rezoel&le --nergy Developmentorderly ac r.;s're-nt of ;ur;,cse of the (CDZR) is a condition preassisurce? cedent to disburseet of fund3 

4. ra*4 Setc i-' r, '7 Acc. ict sc. 'ci. Ina the ?ro~ec: Agreemnt.
:f f.^ waer ar ; At-r-a a-c source
 
corstrc:*.Ct.1 14S -4t t~e
;rmect standards Vand orl tera as ^er vie ;P 'rc,.;ies and stanFards /

for Plarmtng iiater anec2elated Lard Rescurces 
dated Cctcter 25, 1973' 

has mqsslc.^ t- zert''-ed Arc a.9~onai

Assistart A~~~rt-taken 9-rto conuiderationi

tie. coi~ntry's ca;eti'':y effeCtvqy to m~intulm

and e ? ;rmt? 

6. FAA. lec. 2CI. :s projletc susceptible of

exe~t'on. is ;art of regicnal or imltlateral

projeKt'I :f so %Ppis ;ro.,et mot so executed?
Infovmatict and ccro:*.-n w4nev-r assistance

will ecourage regloral :evelopet ;roqrws. 

S
 



A. 

L
7.FA .i.oi!&4. Inflorut'i and Cznc1.jg1on1%AtJ;rpro.e-.t enc:Jrage Wt'f¢s of ",o
COintrY to: 'a; 'crtdse !.e :':w of iteCr-ationa1:rode: ()Wfster ;r vate *111,14*,ve If = 

coc~~irativts.~ ni n . a s - acvec4
ticn; fc) enc3jra;e ieve*.c:-t-:t ! a-c v jsts of 41 

ASS€c.latiOrs. 
 !iscziraqt
, €"c-co .tiC ;r c:ics;(0) !rvPOve *c!,!.".*eff'c,ecy Of 4'rtLstry. agri
culture a-4 coqre-ce. and ' s*.rtnr,.en free 
Satcr 4nlor.s. 

VAA Sec l ! 

on now ;ro~ec: w7' eco.r.9
 
8. 1(t'. !%fCr ao'fCr c 

U.S. :r'vate trade 
&-%' "vest-e~ Aer.oad 

e 

arid enco..rae ;r-vate u.S.^Irt'Ct;J-.n in fce- as1stszvce Dr.1rans 
:,?-c% JSI 0' 0rvae t~ace c?-annoa11 d theservices .,f j.S. ;r'vate enter~r-e).
 

9. FA Se 'Ic . .4111 $tc. . -e -.te 
ten i S.r *1.Ad:r'.:,ble. V,e ccurt,-y .s - id.-A i ezt~i ;02:1 *::..:q"ca"
,j,,e Ciqs
W 'et: the cost :-. * 
 ad :ter services.,

oad cregsn c.;rt-ec-es own"e -Y t~e U.S. aeO! 'zeC to ee' ,.4cos: of .:-.rgc:tal arA
 
at-Ner services.
 

fo.reig S.re 2- ces tn~e U.S. ow exctisforeaS Cngrt-¢ "V eO.-n'ry and, if So. ftOeC' I?!Jror% it.-rtI4e? 

c*-ett se.tOcfl ;Oc~djreS 'Or :fto &wardingof Coetrac:s. ctzci= where &;:,'cao;e;rocurment 

1
I?. rv ?9 ;*::.c SOC.EC3. V ass'stance is 
for : : -. * ,.. 'r ez~or. 
i$ till ozr.c-,t/ ,el to be !n sjr;IuS on world?rte:1s a: t.!e time "e reesitng ;roductivt
CArC'ty Iec:-.es .,trative. anc Is suc!, alsistanc 

I,!t.-'Aseto .tstrtl' ir,% 
 to .S
.,rd.ce-s of :!! $4-, S!mi1ar, Or ccrnetlng 

A1. rAA Se-.. : ? ) ,. 1 ; 1 .
 

E -.xte-itnC ac:Iv:.y !,j tfettlvgly
Involve the ,COr indwveico.eo. y estedding 
access to ecznorty &t *;o !,. increas* 


labr-freolv DOdu~ctIn and t~t Jso, ofa-0ro7'a0 t e..o)'. soreaing !mtt~out Iron. Cti. to soul. and rijl areas, 
aid inSuring wide ;or: c, at!ln of #i.e .Ocr inthe ,*"~fit. ,f devec!Cpent On a sustilned 
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Project has the potenta. to izprovetechnical efficiency of Industry,
 

agriculture arnd 
co erce by increasinj
availabil.4ty of energy resources. 

u.S. fir will supply services under 
project. 

Host country to make required in-kind 
contribution. 

M~orocco is a near-excess country-, nolocal currency expenditures are to
f inanced. 

be 

N/A 

oI1One purpose of project is to make 
energy available to rural areas with 
an 
equitable distribution to include
 

rural poor. 

II*
 

http:dwveico.eo
http:Iec:-.es
http:s*.rtnr,.en
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l.l.a. 

basis, using t1e Apo'ro-rlte 	.. S. institutionis; 
(b) help develop cocoeratives. especially by tech
nical assistance. to assist rural 
 srd urban ;oor to 

help themselves ta.-wr-d tetter life. and otherwise
 
Ard *cc&, gcver-imental
tKCourtqe de-cratc ;r a.te 


inst tutions; (c',sv.;crt tve se'f-1etp efforts of
 

'c, ;ro-crte *-.e ;artc1at-Cn of
developing ccuntries; 

tMfn in 0.e na:.cr&* ec:.n.cies cf 'eveopirg countries
 

itil1Ze
and t.e 1.'-;rcve;e:t ¢f wr!,n'S at s; ar (e) 

and enccurate r" l r.a cv'.,erat.Cn oy developing
 

countries?
 

b. FA.A Sec. '31, *Z.~ 7
 
Is assistance ;ei-g -wace ava-'a~ie: ttnc~uce only
 
applicable 	paragra;n .?!ic -r-es,^cfds to source
 

=ne 1.4d source is
of furds used. :f -cre t"a' 

used for pro:ect. I'..ce relevant ;aragraph for
 

each fund scure.)
 

(11, EC31 *or agrtcut'ure. rural develcpmeit Project components will assist 
so. extent t. wfich activity 	1sor nutrition; 'f 

GOM develop :e.iewable 	 technologies 
spec tic.ally designed to 'ncrease prcductlvlty and 


ln¢c-* of rural poor:. :.03A If "or agricultural for irri-.Ition, rural electrifi
cation for cottage industries, and
 rtsearcn, Is full account taken of needs of small 
increased resource availability
frmers; 


and efficiency.
(Z) 1,C41 'or poIulat'ofl lar.fning under sec. 

104(b) or *etolv u'ce- sec. '^.Z:c); if so. extent
 

to 
dunic activity e'-4siZeS 'c -cst. Integrated
 

delivery systa-s "or .ea'.th, 	nutr'tion and family N/A 

t.e :ooret oecp'e, with ;articularplannirg for 


atter .cn to te .eeds of nothers ind oujng
 

chidren. us:^g ;ara&r*eoca' and auxiliary -edical
 
cowmerCialpericnnei, clin'cs arc '.ea't posts. 

and ot.er odes of comuntity
distrlbutlcn systers 
rearc'h. 

,3, rlo5 for educaticn. ;ublc a nin

stration. or -an resc, rces eeco-ent. I so,
 

extent to ,hWcA activty s tleens rcnfor--a,
 
educat'cn. -ages zr-a ccajt: -ore rtlevant.	 N/A3rd iran ;eor. orespecially for rural f&.t.' es 

strngthens -mrageent :a,!*ty of lnstitutlons
 

enabling v e poor to ;&'tic.;ate in develcment; 

(41, EIC6 f'r lechr'.ca' assistance. eniergy.
 
research. rmonstr.ct cn, and selecteIa dvelopment
 

°
Projectdlrected specificallyproblems; if so. extent activity is: 	 at it -s
 
in (1) 

(1i tec-nical cocoperation and develop- described 

and voluntary.
U.S. PrivatewithMnti. es;ecf .fy 

or regional and internsationa, deveiopnent. 

organizations; 

(It) to -.*p alleviate energy problems; 

(III) rtsearc. Into. and evaluation of, 

Oc IC devecment proesses and tehcMqueS; 

or
(tv) reconstruction after natural 

mmade disaster; 

http:rmonstr.ct
http:lechr'.ca
http:cv'.,erat.Cn


8.1.b.(4). 

(v) for special develoo@fit Oroblen,
 

and to eflblo ^,raper .'tlizt11n of earlier U.S.
 
tnfrastructjr, e.:., Assistance;
 

"
 {. for f.' development.;r- .- t,"an 

r- -t


especialy Sri 'at ensive enterjrles.
 

marketing systofs. ar.d'1-arcia! or other Insti
tutlons to .-el; 4rtan ,ocr ;articl;ate in econoltc
 

and social develc¢--Pt.
 

:s effort 
of appro r taetec!rooy? 

The Host Country viii provide at 

c. ('C.7 ;r',r'ate placed On use 

d. FUA Soc. Will t*e recl t 
least 25% of costs for entire
 country ;:o'vie At :east 25: of "e costs of the 


pr~rL9. r-.o.eC*.. or ac v.'t wit. re Dect to project.
 
whtC.4 vte assi1t1rce is o be f,rlsied (or as
 
me latter cost-sr-q rPuire-ent beefl waved
 
for a "re:ltlve;t "est-ceve.c;e<" country)?
 

e. FAA S-. * ! gran.t .upul 
assistance S.e:,.:r~et *r ;r.,ec* ,ver rjr
 
than 3 years? : so, is sat's

factory to :te Cr;ress tee '.3de. an efforts
 
for other !r.r.'nq. :r !s .e recipient country

•rtlatlve'y l$s .'Cve*Cew'
 

f. rA S.,.. Xsc:' Project seeks to improve energy, 

v~'Ch ;rz~rw re .;:eS :'e ;artlcular nees. research -nd application abilities 
desires. arc ca;ac'ltes :f te pecple of the of country people.
 
country; uti zes te cz .n.try's Irteiectu,)
 
resources tc enczura e '.*'.:- 1cveloPqnlt;
 
and su;pcrt: Vv' &' traritrg
e.ca"cn a in
 
ski,s Pe4;.red f-r ef'et.ve ;artl.c!;atlcn in
 
govermer ' anc :olt"ca! ;rccesses etsential
 
to self-soverrent.
 

S. rkA %.c.'22't). Oces tie activity E 
give reascaOie ;r.:e ... ..t ng to the
 
deve'o.--rent -.f ec:raoc resc.rces, Cr to the
 

Increase :r ;..¢x!ve *;ac'tles and self
sustaining ectnomc ;r:w. ?
 

N/Aa. A.A1e.c. "no'b'. :.o-atiC. and 

cornc's 'on -,n 55;ciy :f -,e c:6rtry !o repay
 
the loa . Incl.c'. rascnable'ness of
 
rer'ynent ;ros;ec.s.
 

b. rW.,Sec. :f assistance is for N/A 
any :rocictve tnnero;r'se uflCh will co ets In
 
Mh jS with efter-orise. there an
.;.S. is 


agrterart by t.-t -. c- ;ient cc-6mtry to "ntt
 
elpoert to the J.3. f -101V than 20% of the
 

ion during the life
 
of 1-he loan?

ente-pr.se's annua: ,roduc 


http:ef'et.ve
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3. 

3. P11jct Criteria Solely for Eccno1. 
5upport Func 

a. AUSec. 53'(S'. Utl! this assistance 
support prmoet ec.r -91C or political stability?
To the exttml Possible. does itreflct the
Dclicy directior.s of sectlon 1OZ? 

N/A 

b. M S-c. 533. w1l assistance 
this c, apter be used for allury, or 
paraIi11try activities? 

umer N/A 
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ST M ITEN CHECKLIST
 

A. Prourwont 

I. FAA Sec. 60Z. Art there arrangeeents to YES 
,;.rmi-7 7SU. business to writ1cipate 

ecultably In t. e 'urnlisi.g of goods and
 
services financed?
 

2. FAA Sec. EC'a'. uit" all C amity YU 
prccjrtrient f!dr~e te '-cf the O.S. excett 
as ot,.er-isa dete'-.-iec .y ie '*sldmnt or 
under ce'egation 'r-jr 

3. CA 1c . ' te cerati.. YES 
Country vise-inates aqai-t ,.S. -arine
 
insurar. cor'a..es. w-!: asreement requirt
 
that !aAr'ne !nsrarce :e ,lacei in t."
 
;nlted States -n ccmr;t'es '.-anced?
 
4. :A .ec. :'e'. :'o:"scre ;r: nt Not Financed 

7 icj,.Fai : r 

financed. is t.ere ;rtv'slcn Against such ;ro
curement wn t.he :criest.c ;rice o" s5c.
 
coymodity is less t'an ;adrty'
 

of se- carrc-v :rcact is to o*
 

S. F1A S-ec. 6CESa',. .! ,... overrjent NO 
excess erscr:%. prc;erty be .jtllzed werevir
 
prac-:cable in lieu of te ;rccurernt of new
 
Items?
 

6. rAA :ec. 4C. 'a, :-' ance with require- N/A 
wnt :n Se-:cn O1 3f t.e Wtrviant urine 
Act -.f :9:6. as -. e . at at least SO per 
cent= cf te rioss tcrnae o9rc-rdlties
 

cmuted seo-,ate'.y fcr 1-y bulk carr'erS,
 
dry ca-So r.rcrs. and t..rkersi financed sh-11
 
be trans;crtlc ^n ;r'vately -&.ed Q.S.-flag
 
corercia" ver.se's to tne exten't that such
 
vessels are va!ltble at fair and relsonable
 
rates.
 

7. r ,AS . 66'. If tec..nical assistance is YES 
fln.,&Rce-,7 7, suc.h assIstance ,e furlsned to
 
the fu;lest extent ;ractlcao:c as goods and
 
professicra" and :V.e serv'ces from private
 
flter-rts on a contract basis? :f
 

http:cor'a..es
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A.7.
 

facilities of otter Ftderli agencies will be
 
utilized., are they partcularly suitable, not
 
Comtltive. with pr,.lte enter-rlse. and earl
 
available wt.cut undue interference with 
dmstic ;ro.gr.s? 

,
8. !nterattca r :reszort. Fair YES
 
. Cm'et"t:ve ce7 IraTi. rair
 

transPortat.c'n of pe'rsns or ;r-;erty Is
 
financed on grant 4ss,.wi- prcvsion be
 
Mde that U.S.-fCag carriers will be utilized
 
to the extent such, service isavailable?
 

YES 
9. FY 79 A:o. Act !-,c. . ces the contract
 
for procurt-.ant :,nt.in j ;r-vision autorl.zing

tJ'e te--nat.cn Of s.ci :.-Ptract for the
 
convenience af tle .ni:ec :tates?
 

S. Constrt .'en 

1. F 6S a capital (e.g.. The designse c.' YLS, construction 

constr~c:in, ;rc,-ect. are engineering and f izan!:" .
 
professicre i services of U.S. fr-! and their
 
affiliates to te ise-d *o "e shxlna extent
 
consistent wit t!e nat' cna interest?
 

2. rM Sec. 6 1 ic.. :1 co.ntracts *or Not fnnced.
Construct'cr. are :o ,e ' naced, will they be
 
let on a cv.etit've tasis 1,2 raiaxff extent
 
Prct',cable?
 

3. !A.1 ?"'.. .. for contruction of N/A
produc:ive enter r"S-.w1 aggr ate value
 
of assistAnce to be OurnisPed %ythe 11iod
 
States n.ot excPed SiC 211ion?
 

C. Oth.r Res*'!-c,.t.s 

1. FA o-, !?2 t.. f developent loan. is X/A
 
Intearst rate at 'east . per anu during
 
grace pericd ard at least r.per anmm
 
therta fter?
 

2. FAA Stc. 30!d'. !f fund is established WA
 
solely Y -'.S. adtinistered
cont.rb..'ons ano' 

by an Internaticnil organ1:atIt. does
 
C4"troller General have audit rights? 

3. FAA Sec. 6:C(hl. O0 ar'anget-tent precludeu
 
promoting or a.ssst-.ng t.e fcriegn aid projects
 
or activities of Cor"nlst-Olcc countries,
 
Wontrary to t.e best !nterests of the
 
Uited States? YE
 

4. FAA Sec. C"' . :s nar.cing not permitted
 
to be uSed, wl .Cat Wilvep. 'or purchase, IcAq
tarn *ease, or exc!.arqe -f "tor veticle
 
manufactured outside t.e ;nite States, or
 
guaranty of Such transac-ion? 

http:a.ssst-.ng
http:te--nat.cn
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6.
 

use of financing:
S. Will arraneewts preclude 

a. FAA Sec. 1C4(4C. To pay $or -ersomance of YES 
-ersons to
abortCfl$ :r to .-otvte Or coe-te 


practice aocrtt~cfn. to ;ay 'cr ;wr'orance of
 

involuntary tterilizav'o . or to :otrce or
 
ce.'tve to any 


undergO ste,lliattv.n?
 
provide ir,.'41. oer~cn to 

YES
hmers62Vq' o cam-enste 
. b. FAAS.. 

-

for exm;riatec naticna'zed ;rtperty?
 

YES
E63. To f.nance ;ollice training
c. FAA Sec. 


or ot'er tw er.orcenent assistance. except for
 

narcotics prcgras?
 
YES

For CrA jctvjtels?
d. FAA c. 62. 


TES 
e. FY 79 : c: Sec. -'. "o ay ;nsionS. 


etc.. fOr- V'ti), rs I
n, 


I. ;V 79 ACC. Act Sec. 'C6. To "ay U.N. YU 

assessmn -. 
'o carry out
 

Act Sec.'07.A:.9. r" 79 
provi lCr -f" sec:n$ Z,"%) and 251(h)?
 

1 FA.A 4'.-ds to -ulttlateral
(Transfer 

ornIZa ticn$ I.r lerd~ml.;
 

A:-.ActSec 2. To finance the
 
h. Fv 7 


r ;e~t , or technologyex^or-t of-!.c ear ecJ 
or to train foreign natcnin nuclear fields?
 

YES 
used for 

. Fv 79 "co. Act Sec.60. To be 


pbl city on ;rcpaganaa urroses within United
 

States not authorized by the ngress?
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Organization of the Center for Renewable Cnergy Development 

Senior Management
 

The Director General is responsible'both for theoverall direct.on and administration of the Center. 
and also for representing the Center inits
 
relations with the Ministry of Mining and Ernergy,
other Ministries, the business cc=.unity and other
Naroccan institutions, and foreign energy insti
tutions. He is supported in t.,ese furctions by 
the Denuty Oirector. The -e;.uty Director is
responsioie rot he internal -argace-ent of the 
Center, Including support servces in the form of
the machine shop a.nd instr-entation laboratory.
He is also in charge of all pro.fessicral aspects

of the Center wtich are not ten'nolcgy-centered:
education, energy plannir.c, econc.ic and social
research, infcrm..aticn. data ac-uisiticn and analysis,
and the library. rnadditicn, his responsibilities
include all technolcgy-related activities: demonstration projects, applicatcns research, resource
 
assessment, and quality testing and ccrnerciali
zation.
 

These two persons constitute the senior admini
stration of the Center.
 

- It is apparent, 
however, that additional managenent isnecessary
to cover the wide span of activities to be under
taken. For this reason, 'ive middle manage!.ent
positions have been desigiated: Chiefs for
 
Operations Resear:n., Planning and Education;Administrative Strvices; Solar and Wind; Bicriass 
and Waste; and Quaty Testing and Applications.

Four of #.'ese middle .anacement positions are 
staffed with professicnads who will receive
 
training either InMorocco or abroad; the fif;h

(Chief. Administrative Services) will be an 
 -
experienced ad.ninistrator wno shculd not require 
special training. The responsibilities of each of 
the four professional sub-areas are reviewed below. 

http:econc.ic
http:direct.on
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Operations Research, Planning & Education
 

1. 	 The Chief, Ooerations Research, PlannirG and
 
Education will be both a manager and a profes
sional in the field of Operations Research.
 

I Managerial duties will
 

fall mostly in the area of budget prepiration and
 
reporting to senior management. Professionally,
 
this person will be an operations research analyst,
 
who will analyze problems of renewable energy
 
systems.
 
solutio
 

2. 	 The Eneroy Planners will collect, organize and
 
analyze data on the roles of renewable energy in
 
Moroccan development. These planners will act as
 
rescurce 'xperts for Ministry planners, and will
 
be particularly valuable as intermediaries between
 
local and regional authorities, and the central
 
government. They will cbtain data cn energy
 
consumpticn pat:erns in varicus sectors of the
 
Moroccan economy: industry, cc-erce, trans
portation, households and agriculture. 

3. 	 The Energy Economists will work closely with the 
planners, in tnat :ney will deternine the economic 
impacts of renewab.e energy projects cn development. 
They will also perfor-i analysis of costs and benefits 
of large-scale projects, thus aiding in the Invest
ment decision process, whether by the Goverrxient 
of Morocco or by international developmert 4gencies. 

4. 	 The Sociolcoist %ill work to determine hcw renew
able enercy can b: introduced most successfully,
 
given cultural ar.d farilial patterns of group
 
behavior in bot , rural and urban areas. The
 
involvement of the sociologist in all project
 
decisions is necessary so as to lessen the chanies for
 
unforeseen adverse effects on the lives of Moroccan
 
citizens.
 

13 
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S. 	 The Technical and Public Infor-,ation Officers
 
will have two baslc responsio.i1!ties. One will 

be to organize, write and publish technical 
infor-mation as developed by the Center. so as 
to serve the Moroccan and internationa, scientific, 
technical and development ccrunities. The sec'id
 
will be to provide needed informration to the -


Moroccan public on renewable energy, in a form in
 
which it can be readily understood.
 

6. 	 The position of StatistiJan/Scientific Prograr,.er
 
ccmbines the functions cf the for.-eriy cesignated 
Engineering and Scientific Prograer, and Applied 
Energy Statistician. This person will perform 
statistical analyses and write statistical reports 
on energy resources and use, and wil' be able to 
operate a small desk-top ccmputer ,or ti, . solution 
of engineering, .managef..ent and other probilems. 

7. 	 The Librarian will be ;cspcnrsiblc for the acquisition
 
of library -naterials in a variety of for.atsi
 
films, microfiches, unpublished reports, curnals.
 
books, and so forth. He or she -all organize
 
the publisned works of the Center, and .-aintain
 
the library as a service to the other professional
 
staff. This person will see to it that the Center
 
maintains information-sharing links with other
 
libraries, universities, ano research centers
 
throughout the world.
 

Solar and Wind
 

I. 	 The Chief, Solar and Wind will have responsibility
 
for resource assessment, technology development,
 
and technolcgy applications in these two areas.
 
He or she will have a staff of seven professionals
 
working w-th thE Energy Planners, Econcmists and
 
Sociologibt; he or she will plan and execute
 
renewable energy demcnstraticr projects ii ways
 

that 	best fit eLvelop.,ent patterns. This person
 
will 	sucervise the work of specialists in the
 

section: solar engineErs, a wind engineer, a
 
materials engiIneer, and resource analysts. Where
 
large-scale introduction of technologies are
 
planned, he or she will work dir2:tly with other 
Ministries (or will designate other staff members 
to do so) on technical prcble.ms. 

http:prcble.ms
http:Prograr,.er
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2. 	 The Solar Enaineers will work to adapt solar
 
thermal and pnotovoltaic technologies to Moroccan
 
climatic, environmental and development conditions.
 
They will also adapt passive solar technologies

in such areas as building design, working with 
Moroccan architects and industrialists. They w 
devise special approaches to renewable '.nergy
suitable to Morocco, and will write papers on
 
their accomplishrents. 
Scme 	of their time will
be spent in the field on the implem.entation of

pilot prijects. At least Gne person will be
 
responsi.ile as well for liaison in the small hydro
 
area.
 

3. 	 The Wind Engineer will perform similar functions
with respect to wind technology, in the areas of
 
mechanical energy and electricity generation.
 

4. 	 The Materials Enineer will 
investigate the effect
 
of Moroccan soil. 
climatic and envircr-ental
 
ccnditions on materials used in renewable energy

devices. He or she will be ccncernec with develop
ing new cc-binattons of f.ateria's, 
or adapting

construction methods of suc.h 
devices, so as to
 
increase reliability and energy output. 
This 	person
will 	work botn in a materials testing laboratory,

and in the field.
 

S. 
 The Solar and Wind Rescurce Analysts wil initially

spend much time in gathering cata on solar and wind
 
resources of the countr,. 
 In the case of wind,
this will require the establisr.nmen of lcng-term
measurement procedures. Charts, grapns, computer
printouts and cther displays of information willbe produced to serve .e needs of ot'her Center 
personnel as well as the larger Moroccan ccrr..unity.
These persons will be especiaily valuable in
planning for the sizing of instailticns whether 
village-wide, region-wide, or for a single farm or
 
bui.lding.
 

Biomass and Waste
 

1. 	 The Chief,3io-.ass ard Waste, will have responsibilities similar to tnose of nis Solar and Wind
 
counterpart; resource assessr.ment, technology

development, and technology applications. The
 
technologies under this section incluce combustion

syste.ms, bicgas. biochemistry, and integration ofbiomass-fueled energy sys:ems ,itn 	 other systems.He or she will have a staff of tnree professionals. 

I i" 

http:syste.ms
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2. 	The Biomass and Waste Engineers will develop systems
 
for urban and agricultural wastes, utilizing either
 
boilers or blogas generators for the production of
 
energy. They will also develop novel ccmbustion
 
systems which may be integrated with wind
 
installations; one of these persons at least will
 
therefore have some liaison responsibiliti4s In
 
this area.
 

3. 	 The Bicr-ass and Waste Rescurce Analyst will be
 
responsible for measuring the caloric content of
 
various prospectivc fuels, deternining their present
 
availability, and at what cost they are available,
 
and planning for their increased prcduction, such
 
as through biomass plantations. He cr she will
 
thus work both in the laboratory and in the field,
 
and will write and publish reports on all forms of
 
biofuels, including urban wastes.
 

Quality Testing and Applications
 

1. 	The Chief, Cuality Testing and A-olications is 
responsible for tne management of tne efforts of 
the Center which ccntribute to ti;f widespread
 
acceptdnce and use of renewable energy devices,
 
through the Moroccan industrial and ccTre-cial
 
sectors. He or she will also coordinate the testing
 
of devices at tne Center, and will notify standards
 
for tests, and performance characteristics to the
 
commercial sector.
 

2. 	The De-onstraticn Coordinator coordinates the
 
testing of devices outside tie laboratory, under
 
field conditicns. This person arranges for
 
construction and inscrumentation at the testing site.
 

3. 	The Licensing Manacer prepares for the Ministry's
 
granting of licenses, seals of approval, or other
 
docientation which relate to the standards for
 
the manufacture and sale of renewable energy
 
devices in Morocco.
 

The Lbove constitutes the present staffing plans for
 
the CDER. not
 

The Center will /ccr-r.ence operations with all the
 
above personnel in place. Cifficulties of recruitment,
 
differing lengths of training time, and priorities set
 
by the Gcvernrent of Morccco will determine the compo
sition of the staff actually present at the cw,.enceen.
 
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 econcmic sectors with which 
they will be working. It Is likewise possible that 
experience may eventually dictate an expansion of 
the Center, or changes in Its constitution. This 
will beccm~e clearer over te 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 Stares National Science Foundation Grant Program
 
for Scientific Research and Developrent of Appropriate Technologies,
 
and A:D Renewable Energy Development pro;ect funding criteria. It is
 
anticipatec that Peace Corps volunteers will be actively involved in
 
developing and helpinZ carry out sce of the projects financed through
 
the Fund. Te Fun" will be managed by CDER, guided by the technical
 
assistance contractor and USA:D. It will have the following features:
 

-- Formal so icitation of grant applications 
-- Requests for proposals 

Broad distrlbu~iOn of the solicitations through newspaper 
announce-ents and =ailings to potential respondents 

- Initial revicw of applications by CDER energy experts and U.S. 
contract technical assistance staff advisors 

- Circulation of applicatior. to experts to elicit their coents 
and reco-cci:aons for funding 

- Finel selecrton of awards in a Merit Review by CDER and AID
financed experts 

- Awards paid in quarterly advances 
- Quarterly progress reports 
- Final ay=en: upon receipt of a final report 
- Renew.i of grants and contracts upon Justification and successful 

completion of tbe first endeavor proposed 
- Grant levels of $500 to $20,000 to individuals, businesses,
 

govercment agencies, private voluntary organizations, and non
profit institutions.
 

Al protects proposed must have clearly stated goals which can be
 
and art expected to be achieved within a specified time period. These
 
goals should be responsive to locally felt needs and able to be under
stood, accepteL and £zplemented with a minLrum of outside assistance.
 

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 ?rojects Fund:
 

- The project proposed must be compatible with GC1 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 chat the project meets an expressed 
need of some portion of the Moroccan poor population. The
 

expression of the need, the scope of the problem and the potential
 

supportive acceptance of the project by the intended beneficiary
 
population must be documented.
 

--	 The offeror =ust document a financial or in-kind co==iment which
 

is co=ensurate with the scope of the project and the a-ount of
 

the request. C-e for= of docui-entation would be prior commitment
 

of funds and/or personnel for the same or similar project.
 

- The offeror must have :he capacity to keep records and accounts
 

or include in the application a request for funds to have such
 

records 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 Proects Fund Grant Program
 

The general areas and types of endeavors to be supported by the
 

Small ?rojects Fund Grant Program will include:
 

Concept Deveoo=ent
 

Awards w~i be made for the development of an idea, concept or
 

Investigative finding which may be applied to the design of a particular
 

renewable er.ergy 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
 

envlror=ent, or to produce prototypes, or to acquire the knowledge necessary
 

as a component of production, dissemination or training. Support will
 

be available for che experimental construction or manufacture of prototypes
 

with Moroccan raw materials, restricting the comporent of imported materials
 

to :0 percent of the total value of the raw =aterials when existIng plans,
 

blueprints or earlier generations of the device have been developed by the
 

ini:iaccr. Awards will be made to test a newly developed or newly adapted
 

technology under operating conditions to demonstrate that its application
 

is tec-nically, eccno,-icallv and environ=entally feasible; that the renewable
 

energy or energy-saving technology is acceptable to the Moroccan rural
 

population ano =eets a aef-nite need of this beneficiary population.
 

?roduct:or. and Market Studies
 

Projects may be proposed by private entrepreneurs attempting to produce
 

and to =arket renewable energy or energy-saving technologies for the
 

consumer market. Normally, chese would be liaited to market surveys, the
 

refining of the production processes or product design and the purchase of
 

necessary capital equipment. The prospects for cc=ercial success should 

be high and the potential multiplier effect shoulo be apparent. Priority 

will be given to organizations with the capacity to develop into coercially 
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viable enterprises and to projects that create jobs, generate incom,

in cash or kind, or substantially reduce the cost of an item to the
 
consumer or which can be self-sustaining. Private entrepreneurs will
 
bc.required 
to de=onstrate that conventional bank loans are not
 
avilable for the project proposed; in some case, private entrepreneuri
 
can apply to the Small Projects Fund for the technical assistance
 
required to prepare successful loan app)ications for renewable energy
 
production and =arketing related projects.
 

information Technqg-4es
 

innovative ways of 
promoting renewable energy and energy conservation
 
will be supported through pilot projects in 
single communities, through

.special training programs 
for end-users, radio broadcasts, slide shows,

and the preparation, printing and distribution of 
=.,-ials and brochures
 
for selected target groups. 
 The Fund will promote the use of pilot

projects 
to diffuse a new renewable energy or ener-y-saving technobogy

into specific rural communities and to study the proress and any

impediments to 
acceptance on the part of the bencii:iary population.
 

,he transfer of renewable energy and energy-saving :t.:hnology to
 
technicians and extension agents in Morocco will be supported, especially

through thz preparation, printing and distributicn of cewsletters or
 
circulars outlining an appropriate technology; and through conferences
 
and workshops on specific applications of renewable energy and enrgy
saing technology which bring together selected target Sroups from
 
several different locations and institutions in Morocco.
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Site 	Evaluation - Center for Renewable Eneray Development
 

"A. 	Thi following paragraphs sw-ari:e evaluation criteria used to select
 
the site proposed for the Center.
 

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 addition, the Center has
 
a certain a=ount of expansion capability for future growth. The
 
site is relatively level and open and has excellent 5un expcsure.
 
Wind exposure is relatively good, but with some wind screening
 
effect from palm tree clusters of generally less than 15 meters
 
in height. The proposed type of usage of the site (0evelopcent
 
Center and Support Housing), is compatible with the proposed
 
develop=ent plan for that area.
 

2. Site Ownership - The property ownership is in the process of 
being transferred 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 i--ediately adjacent to the 
School of ,ines will be reserved for the school, thus leaving 
a parcel of 3.68 hectares for the Center. 

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 graded
 
during construction to be free-draining.
 

6. Other Location Considerations - The site is well situated 
in respect to the academic coiunity by being located 
imediately adjacent to the School of Mines and also being 
located in an a-ea of rapidly developing housing for acadec
 
and other professional people.
 

Mininu impact by the proposed Center is foreseen. There will be no 
direct economic or residential dislocation or disruption due to 
construction or subsequent operations.
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No direct negative impacts are anticipated for the small business and
local people now found imediately adjacent to
that the site. It is expected
some residents will derive direct and long terz economic benefits
from t.i Center through employment during construction and operation.The Cenier will generate new employment opportunities for service 
personnel. 

The pro;osed Center is expected to have a broadly positive inpact for
the planned urban subdivision to be constructed naarby. No high noise
level experimen:al equiprent 
.l be used in the laboratories. The
total nu=ber of Center ezi.oyees will be modest 
(50-100) and will not
create any 1ccal traffic pznble=s. The architectur:l style of the
Center's vilas is :n keeping 
'Ith 
Moroccan tradition and is expected
to blend in with the campus of 
the School of Mines and the buildings

of the subdivision.
 

The Center wil 
 probably be perceived as a :nmpn=etn 
q-institution
t the School of ines. Aesthetically, the Center will be 
a dramatic
Uprovement in the present appearance of the site.
 

No recognizable significant ad-erse envtrornental effects are projected
as a result of the 
Center's construction, operation or maintenance.
 

3. SLP .ENT 20 HEQAE SITE
 

Consideration has been given to 
the acquisition and 
use of a 20 hectare
site located approximately 20 k 
west of Marrakech. Its greatest
usefulness would appear 
to be a satellite area

which for any pilot projects
E and CAR might plan. but 
wh:ch would be 
.or large to be
locatei at 
the CUlR site, for exacple: a small power 
tower, a gasanol
pilot planc, 
a biomass cultivation test 
plot 
or a solar powered
irrigation system. The site is 10-12 ks beyond 
the industrial park area
on the wtstern side of 
the city and is in a 
sparsely occupied farming
a:ea. The site is owned by 
the Ministr-y of Finance. 
If the site is
a7proved as the experimental parcel 
for the CDER, the Ministry of
F:ance has agreed to 
transfer oership of the 20 hectare 
to .EM.
T.e 20 hectare parcel 
:s now rented 
to a local farter for
...na agrlculrure. There are 
no peopic living on 
the site itself.
Ae proposed devclopment of 
the site w:il 
 take the ZO hectare of
in..-land out o use. 
The farmer presently renting this land will have
t: look 
for alternate hectarage. This 
is not expected to presen: a
hW.dship as 
there are considerable a=ounts of farmland availabie
Q= the general area. :t 
is not anticipated that 
any negative disruptions
or dislocations will be 
experienced by adjacent occupants as
ccnsequence of a
-he project. The proposed development should
result in new eiployment opportunities for some 
local residents.
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The proposed development for the 20 hectare site is :onsidered to be 

socially sound. The site consists of cleared land used !or minial 

grazingof livestock and subsistence fa,-lng. The A:D/CSDA Bioenergy 

Ttas ne.port, 31oass For Energy in Morocco, August 1980, (see 
:his site for bio-ass ..bibliog'aphy' recocends :he acquisition of 


test plantings and also for possible large scale pil-- tesciag of
 

a variety of che:zcal processes. The soclocgical and en.:Iror.enta&
 
assessmesrs indicate that r: s si:e is acceptable for large sctle
 

bio--ass resource developmere, and the wind ard solar developmec.t.
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TECHNICAL INFORUMATIOi 

WIND POWER PL.PING SITES 

1. Center for Renewable Energy Development, Marrakech. 16-1 

2. Sidi Bounouar, EssaouJi. Prov.nce. ' 16-3 

3. PK 8 Route d'Ahfir, OuJda Province. 

4. Rabt Tehcani, Ou;da Province 

Hybrid wind pover/photovoltaic punping 
site 'or possible future consideration 
for tunding under the Pilot Project Fund 

16-7 
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EQUI PM.T 
FOR 

RENEWALE -t?-RGY CE.R 

E i NT " DSC.CAPAC& 1 

?hotovolta:c 125 volts d.c. 5 kW 

3a'..eries Cc-ca batteries 

used in the Ccr:Lr 

attr P-I- Tut-al heid 

Discharge 

= 

= 

20 =eters 

1 ier per sec 

1 hp 

0.7'- kW 

oo'r .25 volt d.c. 
2er=aaent =aguet 
mot.or 

I kW 
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OPERATION SEQUENCE FOR RENEWABLE ENERGY CENTER 

..D. CF O? AOlS 

A~s~pto1s 
 1. 	The pbotovoltaic is a source of energy for the
 
:e ewable 
e ergy center. The output terminals
 
will be connected to 125 volt d.c. wain bus bar.
 

2. 	 A barik of 125 volt d.c. batteries will be
 
connected to the d.c. bus bar.
 

3. 	 The water pu--p 
is a load cocnec:ed to a 125
 
volt d.c. bus bar.
 

4. 	 The entire electric system in the Center is
 
considered a central syste=.
 

Photovoltaic 
 The output :i d.rectly feed onto the d.c. bus bar
 
for direct utili-at- on or storage.
 

The energy output sbould be coctimuously recorded.
 

water ?u-p 
 Wth 	sail capacity, it can be operated at
 
any time.
 

T7he t-ie of cperat!on acd the energy used
 
should be recorded.
 

i|N
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FARM LAYOUT StD: BOUuIOeAa 
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CHARACTIRISTICS AND CA,"ACI7Y OF EQUIP.T.T FCIR IRRIGATION 

PL'PING AT SIDI BOCWOUAR SITE 

1TE, DESCR:FTON WPACITY 

,izd Turbine 
 40 kW wind generator at 9 Z/sec 
 40 kW pp'Gezera tor
 
Cut in speed of 3.5 =/sec 
 18.3 kd averige
Cut out speed of 18 /sec nearby site 

Batte:ies 
 125 Volts
 

62 cells 

500 Awpere Hours
2.1 "olts 
per cell in series
 

-ater P?.-p Total head 45 meters 
Disc-harge 11.6 liters per 15 hp 

sec (ii kW) 

? p Motor 12.5 Volt d.c. per"a.nenr =agnat 20 hp
 

(15 kW)
 

Pacelboard 
 125 Volts, 50 Acperes
 

Storage Ta.k* for 
 Elevation of the bottoo mf the tank 
 600 m3
 
Irr:ga:-on Water 
 is 10 "e-ers'above well outlet
 

.VC-:* -
 Existing 200 M3 water storage tak is sufficient to store
potable water for 8 days, including 20. loss allowed for
 
evaporation.
 

I "
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LOAD FORECAST: SIDI BOL'.OUAR 

IRRIGATION, POTABLE WATER AIND ELECTRICITY 

" 

'ater Pu_- Totzl 

COYDCO.S 

Head 45 meters 

CAPACITY 

REQUIRED (K,;) 

Pu-ping. Rate !1.6 liters per sec Pu-D = 
Motor 

15 hp 
15 kW 

L.g. ntg 20 houses, 80 watts each 
4-20 watt fluorescent 
lazps per house 

Total 

Load 1.6 kW 

Auxi*-a:y Power One blender 1.0 kW Total Load 

Battery charging 

Lighting 

1.0 kW 

0.2 kW 

2.2 &W 

NOTE: (1) 

(2) 

Existing 20C =3 water staragt tank is adequate to 
store water for 8 days, including 20% loss allowed 
for evapora:ion. 

A 660 m3 water storage tank is proposed to store water 
for irrigation. 
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SU7"EM OPERATION FOR IRRIGATION PLPING AT SIDI BOMNOUAR SIPE
 

Wind.7urbize Generator 	 Automatically starts or stops at cut in or cut
 
out wind speeds.
 

Water Pu-p 	 The water pup is cperated oazuai!y by a pump 
control switch. The switch can only be clcsed 
for operation when the wind speed exceeds 6 
meters per second and the wat:e level of the 
storage tanks are below preset 	icvel.
 

Storage Tank Existing 200 o3 water storage tank should
 
(?otable Water) always be maintained at high level. The
 

water can never be L-sed for irgation.
 

Storage Tank The tank should be filled up before the
 
(Irr:gation) irrigation starts.
 

Lighting 	 5 hours per day. 
When necessary, the operating tize or the 
nuber oi lamps used should be reduced. 

Batteries 	 The batteries will not s.)pl7 loads when its 
specific gravity is belcw preset value. 
The specific gravity can be read from an 
indicator installed at pilot cell. 

Auxiliary Power 	 Auxiliary power can be used when the water pup 
is not in operation and the batteries are in 
fully charged condition (indicated by specific 
Lravity). 

*1 ' 



___ . -1 . . . - . . I i7 __ __ _
0.3.'7 010S7, 

;i0VS8" 01*56' 01.055 
_ 

054 
__ _ 

3h~r.6'SCALE 

0 0.5 t1~ 

4UI d'AH711 

-SNC AZA4 

L4 . . 1 . '3.. 

I.-** 9 t 

~ ,. 

CIAi 

1 

-21 

0.,~ 

.. 



16-9 

LIST OF rQ1;.?MyrV FOR POTABLE WATER AT PK-8 ROUTE d-A:R SITE
 

TF.QCQCIC.L 
CAPACITY 

-- d-Turbie 40 kW wi:d gezerato, at 9 m/sec 40 kV peak

Generator
 

Cut ir.speed o. 4.5 -/sec 
 13.97 kWCut out speed at 17.5 c/sec 
 Average at 

3-phase, 208 Volt, 50 
Site 

Hertz
 
synchro-ous gencrator
 

'a:.r ?u=p Total head 
 80 :eters
'-ift 
 Discharge = 5 liters per sec 10.8 hp 
__._ __(8 
 kW)
 

? Motor 3 -nhase, -C ie:tz, 2C Volt(L-sW.) ,ound rctor :=lor 
 13.5 1p
Variable speed, 
 (10 kW)

Var:able output 

Pp 
(Distributio) 
 Total head = 30 eters 
 4 hp
Discharge 
= 5 li.,ers per sec (3 kW) 

Pup Moor 3-phase, 208 Volt, 50 Hertz 5 hr.
 
(Dstibtin)Squirrel cage zotor 
 (
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iOAD FCRECAST FOR POTABLE 1,ATR AT PK-8 ROUTE d'AMFIR SITE
 

-. I.: 
DESCRI? iGN
 
Prese-t 5 liters per sec - discharge, 12 hours operation
Require=eaz 216MIlday 

Water Storage 4 - tinks 100 03 each
 

.ota. 400 ='
 
wt '" evaporation loss
 
Total :apacity (eet) 240 m3
 

Gooa for 1.6 days (aor-al use)
 
2.0 days (emergency conditiocs)
 

?=ning Capacity t':th adequate wind pc'er supply, 
:4 hours
 
operatlon.
 
Daily pup!--g capacity at discharge

ra'z 5 lite:s per sec
 

432 =-/day.
 

Daily operation - supplies daily use
 
and 50* of storage
 



OPERATION FOR POTABLE WATER SYSTEM AT P 8 ROUTE d'ARFIR SITE 

~~D OE ('ER7C 

Viad Turbine Generator 
 Automatica:-ly starts 
or stops at cut in 
or cut out
 
wind speeds.
 

d thenotor
can he operated as.ong as r i tre 
t c coc trol device
regulatesis in operation. to e Wind turbine gecerator
trt= p..._- 71he
cutpuc accord-.!gCg....P otor s Variablethe speed andto output ofLiftingr~ Pups wind the

wth generator.mto iaurlr3paetyevt 

pca
 

0a~uro To~e motor is a regular 3-phase type with a 
P' Ps 


special
starting device to Mizimize tte starti*ng current.Wjanually c.-ctrolled. it 
can be coa--ected 
to the
syste-- when 
t :e wind speed exceeds 6.0 mep-rs per

second. 

.-d spee-, if it Is necessary to cperatt at a lower
tze cotor can only be operated whe -Le
 

lifting pu.p is sbut dom.
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LIST OF EQUIPMT FOR RABT TMLAV:: SITE 

TEChjCiUORAroi 

'.,:d Ta.bine 
 10 kW wid generator at 9.1 m/sec

"taerator 

Cut in speed af 2.7 m/sec 


Cut out speed of 23 r/sec 


'?-ztovolltjic 
 125 Volts 


(Batteries are 
:omoaly installed)
 

62 cells, 2.: Volts per cell
i2 ser-es
 

Head 
 = 50 meters 

Discharge = 2 liter. per sec 


?up Motor 
 125 Volt d.c. permaoent aget 


For pu--p house use 


2 - 40 watt lights
 

AT OUDA 

CAPAC ITY 

10 kW peak 

3.1 kW average
 
At earby site
 

1 kW
 

400 Acpere Hours
 

2.7 hp
 

(2.0 kW) 

3.4 lp
 

(2.5 kW)
 

80 watts
 



LOAD TORECAS'T FOR RABT TEXTANI SITE AT OUJDA 

FRAMELOAD	 I

?resc.at Condition 	 * 8 hours per day operation 

* 	0'charce = 2 liters ?er sec 

S.QLal water consumed = 57.6 m./day 
mSt.oraze tazk 40 3 

r.-t'ure Load 	 * Normal Conditions 

a Total Water Consumption 

7.2 m3/hour 

57.6 m'/day
 

* Calm wind day and cloudy day. 

* Total water consumption 

3

40 m

(Limited by the capacity of storage tank) 

* Total Power Load 

Normal conditions -

Water pumped 

57.6 + 40 = 97.6 m'/day 

Electric Power consumed 

34 kWh/day 

9 Calm wind day or cloudy day. 

Water pumped - 40 s 

Energy consumed a 14 kWh/day 
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ANN PX 17 

Site Descriptions - Small Hydro
 

Part 1 : Tabant-Ait 1m3 

Description : Tabant-Ait Imi is in the Bou Guemet valley on the northern I1pe
of the central High Atlas, at an altitude of 1860 meters and about 74 l south 
of the provincial capital of Azilal. The rich, well-watered valley supports

riWespread and intensive agriculture which provides the basic ingredients for
 
a very prosperous local econory combining agriculture with the regionally more
 
traditional pastoralism. The valley is four hours'drlve by dirt road from
 
Azilal, over a pass closed by snows at least for two ronths each year.
 
The total population of the Ait Bou Cuemez valley is about :%,3Cc spread among

25 villages and hamlets. Tabant-Ait iml consists of 3 separate ha=lets in
 
182 hcuseholds totalling 1,117 people. It is the primary ad==ilstrative
 
center of the valley. The caid's office is located there, as well as a priza
ry school, a souk, a post and telephone office, a dispensary &ad a local office
 
of the Forest Service.
 

About 3,0CC ha of land are irrigated in the valley by IrrIgation canaL.gravity

fed from hillside springs and the river. Principal Irrigated crops are potatoes
and forage and corn for animal feed. Potatoes are raised as . comercial 
crop and sold during harvest. Walnuts and apples are another impf rtant source 
of cash Income. The souk at 'abant is the principal market valley and one of
 
the most important GOuks in the central High Atlas.
 

Animal and human power are used for agricultural and past:ral tasks.
 
Water power is used for cereals grinding in small mills. There are no diesel
 
installations and few motor vehicles in the area. Dcmes:ic uses of energy

include those typical for the Atlas. wood and charcoal are used =ainly for
 
cooking and heating. Butagas is used for lighting and cooking, and candles
 
and kerosene are used for lighting. T.,ere is no electriclty now being gene
rated in the valley and there are no reports of any past attempCs to generate
 
electricity.
 

Two 50 kilodatt electric generation units will be installed at an estimated 
total cost of S 222,000 (S 67,000 for equipment and $ 155,000 for civil works.) 

Water : The rivers in the vicinity of the site are spring fed. The proposed
 
water source for power generation is a spring which discharges into a small
 
tributary above the village of Alt Imi. There is sufficient water for power
 
generation the year round.
 

Soclo economic Factors : The project to electrify Tabant-Ait Iml is 
considered sociologically acceptable. No negative impacts are foreseen as a 
consequence of the project. There is no indication that an inequitable 
financial burden rill be placed upon the users of the project.
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The local economy l sufficient to absorb the costs of electrification and
 
even support modest investments in electrical applications which should expand
 
the economic base.
 

CI CTimain found that Tabant Ait I mioffered a combinatien socilO 
econc -Ic and ecological conditions which 7uke it an attractive site tor th4 
small-hydro electrification prolact. The valley as a vholrhAs 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
rent Gfficials and local leaders. 'lere is considerable movement in and out 
of the valley making it accessible ane open to innovative outside influences 
which could lead to co=ercial as well as domestic applications of electricity. 
Agricultural extension agents make regular visits to the valley and =Prchants 
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 feectr±iica-
Pion and to necessary repairs and maintenance operations for the physIcal plant 
and transmisslon lines. Tabant vill serve an i=pcrtant roe as a dencnscracton 
prolec: having potencial repllcabi:fty withln the valley and in brca!Iv s:silar 
sett:ngs in other remote areas. Tabant is typi:al of a: :eas: 6 other pozsible 
si:es for s=all hydro instailaclons in the A-t Bou rueme: valley and =any 
mere sharing a similar economic and cultural base And dependin; C spring 
vaer sotarces through the High Atlas and MIddle Ar:as Xcunta..s. Tabant's 
resource base offers a range of ecnonomic possibili:ies that =Izht be realized 
through the use of tectricity. Development possibil!:'es are foreseen 
especially for the agricultural sector and a modest tourist indst.-v. 

Posslbili:ies for agricultural applications include pctato storgs. 
cerea& ra!o processing and irrigation water pu--ping. S=aI: scale co~ercial 
applicitions are expected to occur based on exiscing resources and needs. 
Refrlgeration for eat is an immediate application. A repair shop vith an 
arc weldor and power tools for voodworkIng operations, Including furniture 
making are further applications. A s-aUl tourist 1ndustry!night be developed 
:o take advantage of :he lush valley setting in s-ar and skling in %rinter. 

The provincial government -:enes to carr7 out ar integrated deve
.opte: program including road cerstructon, agrlcultural and forestry activities 
,nd tourlsm development all of which vill benefit from the introduction of 
elect:icity. The program is now being reviewed for inclusion in the 1981-85 
ive Year Plan. 

Preseit CCM plans call for the generating and trans-sslon facill
ties, once izsta~led,to be under the supervision of :the Unis:ry of :nterlor 
-Arough local authorities. A trained technician from CNT ill be pe.--nenl17 
.:esident at the site and responsibicles '-will also Include collecting customer 
revenues. ONE will provide any addItionaL special technical assistance as 
needed. .nstltutlonal a.-.angaeents planned for operating. -ainta-InIng and 
a,-Inisterial the facIlity are the responsabiliy of the local collectiv*.y 

re "id'offIce. The local communit7 will not be required to provide the 
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technical expertise necessary and no difficulties are foreseen in adapting co
 
the planned institutional structure.
 

A local extension office of the Ministry of Agriculture will be
 

estabaished at Tabant in 1981. This office will be able to provide advice
 
in ir.Toducing new and improved production techniques and agricultural pro.1ssins.
 

Improyed water and land management techniques and the expansi.n of irrigari n
 
through ektrically operated pumps can help expand and improve agriculturAl
 
production and thus contribute to the broader economic base of the valley.
 

Electricity w41l improve the health of the cormuni:y through
 

provision of refrigeration, sterilization, lighting and hot water to the
 

health care clinic. It will also provide a small amount of power for comer

cial and small scale business activities ; power for a grist -ill, lighting
 
for shops and refrigeration for foods. The improvement _I education through
 

lighting, TV and radio will also be felt. Lastly a higher standard of per

sona! confirt and =ore recreation activities will be promoted. .he broad
 

range of potential benefits and the positive local view toward electricity 

indicates that there is strong comunity interest in the prolect and a Willing

ness to participate. 

When weighed agafnst antici .ted benefits of project development, 

the reasonably foreseeable environment impacts are not considered cause of 
significant environmental harm. 



Part-2 : .W,trir 

Xsemrir is on the southern slope f
Desctiotion :At an altitude of 2000 a., 

the Cqncral HIgh Atlas Mouncains in Ouarzazate Province. It consists o:
 
vllaes totalling 200 households with 1.200 inhabitants. Msemrir is a *
 

commcne center, includes a primary school, a dispensary, a co mune court,:i
 

an office of the Forest Service and a souk. Electricity is now being gebe

rated by a diesel engine from 6 pm to 11 pm to light the administrative center,
 

streers and 50 private houses. The diesel generator is not r;liable and has
 

an history of breakdowns every 2 to 3 months.
 

The local economy reflects the long standing proninence of traditional
 

pastoralism and the growing importance of agriculture and contributions from
 

migrants. Intensive irrigated agriculture is practised. The amount of land
 

now under irrigation is estimated as 200 hectares for Msemrir center and
 

150 hectares for the commune. Local officials estimate that there are an
 

addi:tOnal 50 hectares in Msecrir center and 200-400 ha in the commune overall 

whlcL could be brought under irrigation with Puping. Agricultural production 

corsiscs of wheat, barley, walnuts, potatoes and apples.
 

Present energy sources include electricity as well as the traditional 
human and animal power. Wen available, electricity is used for home, admi

nistratlve and domestic lIghtIng and for television and radios. Domestic uses 
of energy are typIcal. 5ood and charcoal are used primarily fOr cooking 
and heating, butagas for lighting and c:cking. and candies and kerosene for 
lighting. There are 5 diesel powered grist =ils in the czm-wne ; two of these 
are in the center of hsecrir, and all are privately owned. A: least one 
householder in the comune has istalled his own szall gasoline engine to 
pump well water for domestic, aial and irrigation purcses.
 

'a4er : ater availabIlity could present a problem if the river were the only 

source. During the suic.er dry season river flow is reduced subitantially. 
=.Ain suggested that possibly improved water =anage=ent :echniquos in con
!unc:ion with pumping could make more eVIcient use of what river water 
is available and that se'eral springs in the geceral are mghti also be used
 
for irrigation water pumping. The smaller hydro InstallatIon reco:z.ed 

by Crower, however, pirces less demand on available water than dces the 

installation recommended by CTM, and a USAID engineering review concluded 
that with proper design power can be provided reliably throughout the year 
without Confli::ing ui:h other water uses. 

The land to be used for the init and the canals is collective 
land under State control, and questions of exprzpriatIon or cc-nensation 
do not therefore arise. There is an abondance of water in relat:on to crop 
demands. The pject will nor in any way interfere with irrigation. 

ocioeconomic Factors : Msezrir offers a combization of socloeconomic
 
.onditions which sh Id cake it a good pilot site for the research,
 
:ezonstratlon and replicability and economic development goalp for the
 

http:reco:z.ed
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small hydro program. Investments in comercial or industrial applica
tions for electricity are expected to accompany the project. Hsearir 
has an economic base which includes cash income and a portion of this is 

expecied ;o be available for investment. 

L There iS a high interest and strong support for the project a
 
area=residents, government officials and local leaders. Msemrir is nov
 

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 provincia3
 
government include several co=ercial and industrial proje:ts which would
 
add to the load. Symbols of locally available capital to make comercial
 
investments are visible in new house construction and reflect the remit
tances of migrants. There are also reForts that migrants have signifi
cant amouncs of capital to invest In new business once elctricity becomes
 
mre available.
 

The fairly good condition of the road allows for relatlvely easy
 

year round access.
 
The resource base at Fsemrlr offers good options for development,
 

especially when consiiered in con.unction 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 settlerent pattern at Mse=rir makes electrification very
 
pricable. Ail 5 douars are compact settlements and within a 1 to 1,5 ka
 
radius of each other and the site for the proposed power plant.
 

Electrlci:y 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 
co=arclal 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 ber fits and the positive local
 
view toward ektriclty indicates that there is itrong co=nmity interest
 
in the project and a willingness to participate.
 

Various agencies of the CCM plan to undertake development acti
vities in the Xsemrlr 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 0-e local and pro
vincial authorities. The Ministry of Agriculture plans to establish an 
extension center in Ksaenrir later in 1981. Its major responsabilities 
viii be irrigation pumping and expanding and improving agricultural 
production and livestock management practices. The potential impact 
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of this type of technical assistance can be considerable. Irtiaation 
puping can have a major role in improving water management on land now irri
gated and in expanding the land under intensive cultivation. 

n workers - those who have left the area to work in urban areas in;* 
Moros.o and Europe and repatriate their earnings - are a likely source of 
cashfor investments, market outlets, business mianagement skills and techl-i 
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 tader the supervision of the Ministry of the Interior. A ONE trained 
technician will be per--anently resident at the site and responsabilities 
will probably also include collecting customer revenues. ONE will provide 
any additional special technical assistance as needed. 

:nstitutional arrangements planned for operating, maintaining and 
adr-lnisterig the facility already have their basic foundation in the caid's 
office. The local couJnity will not be required to provide the technical 
expertise needed and no difficulties arc foreseen in adaptiig to the 
planned instltutional structure. 

The proposed project will not require relocation of any housing
 
or other existing structures and is nct expected to have any negative impact
 
on downstream users of water. when weighud against anticipated benefits
 
of project development, the reasonably forsecable impacts are not considered
 
to cause an) significant environmental harm.
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Part 3 : Arhbalou-n-Kerdouss
 

- b 

Desc tption : Arhbalou-n-Kerdouss is at an altitude of 1600 a. on the
 
southern slope of the central High Atlas Mountains in 

Errachidia Province. The site is 51 k= 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 cald's
 
office. Public services include a primary school, a post and telegraph
 
office, a dispensary, administrative-ceater, and a newly built agricultural
 
extension center. This center will provide agricultural advisory services
 
to local farmers and may assume some of the responsabIilty of regulating
 
the delivery of irrigation water. Potable water is obtained from wells
 
and from the spring feeding the irrigation system. There is no local 
souk and no electricity. The local economy is based on pastorallsm and
 
agriculture, with support from remittances from migrants.
 

Rain fed cereal culture is practiced as well as intensive irrigated 
agriculture. Principal crops are ccrn, birley, alfa and vegetables. 
Little wheat is raised. An esti=ated 186 hectares of commune land are 
now irrigated and 40 hectares more, could be irrigated. The si:e of irri
gated holdings varies 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
 
grist mills for grindIng barley and corn in the com:une. There is no local
 
use of hydropower.
 

A generation capacity of 250 kilowatts will be installed at a
 
total cost of 1 446,000 (1 386,000 for equipe=ut and $ 60,000 fcr civil
 
works).
 

SocioeconomIc Factors : Arhbalou-n-Kerdouss offers a :ombi"ation of socio
economic conditions which should make it a good pilot site for tht research, 
demonstration and replicabillty and economic development goals of the small 
hydro program. Invest=ents in comercial or industrial applications !or 
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 investment. Local interest and support are strong apd 
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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 lighting and recreational applications 
(TV and radio), and the co-ercial applications of irrigacion water pumpinS 
corn'and barley grinding, lighting for local shcps, and possibly fig d-y~ 
and j!Ive oil pressing plants. in addition, it is reported that a summe camp 
for zhildren will be established in the valley by the government. :1 

Access to odern technology is prinarily via migration and visits 
to larger towns and cities by local residents. Migration is an izportant 
source of exposure to -odern technology and helps chaps 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 ofters some possibi
lities for snall 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 aud good roads provide access to provincial capitals and
 
the large co:ercia: centers.
 

Water :'The spring which will provide the source of woter for the hydro 
facilIty is also the source for the extensive irrigation system serving
 
the three valley co-=unities. 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
 
plan, 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 effective.y.
 

A socioeconomic study of Arhbalou-n-Kerdouss in Dece=ber 1980
 
recommended that water use for electricity generation be carefully planned
 
so as not to interfere with its use for irrigation, particularly in the
 
suz jer; and that the lo:al authorities review with the population the project
 
plans to assure then that installation of the pilot unit will not conflict
 
vith irrigation.
 

It
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The small hydro installation will not only not 4l0ofttt with irriga
tion needs, but will help satisfy them. The unit as designed will provide
 
for using a portion of the electricity generated to pump part of the water
 
which.has passed through the turbine back up to top of the ir:igation network
 
for r-e-use. This will allow irrigation of a larger area than has so far-!
 
beenzpossible with simple gravity irrigaticn.
 

Questions of responsability for 
financing, installation, manage t,
 
repair and maintenance of the small hydro facilities appropriate COM authori
ties : (Ministry-of Interior, are now being reviewed by the/Ministry of Energy
 
and Mines and the Office National de l'Electriciti). Clear assignment of
 
responsabilltles for these matters and a firm colit=ent 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 propcsed pilot instal
lation design will be reviewed with the local authorlies 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 Oht trained technician will be permanently resident at the site and their 
responsabilities will probably also include collecting customer revenues.
 
OYE is supposed to provide any qdditlonal special technical assistance as
 
needed.
 

The institutional arrangements planned for operating, maintaining 
and ailinistering the facility already have their basic foundat' i present 
with the caid's office. The local cocunity will not be required to provide 
the technical expertise necessary and no difficulties are foreseen in adapting
 
the planned institutional 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, rare or endan
gered species occurring within the vicinity of the Arhbalou-n-Kerdouss site.
 
The Ministry of Water and Forests will provide co=ent in this area once
 
the precise location and the extent of development are known.
 

When weighed against anticipated benefits of project developu4t,
 
the -easonably foreseeable impacts are not considered cause of siguificait
 
environmental harm.
 



ANNEX 18 

PORTABLE PHOrOVOLTAIC P "IS 

The attached description is provided by one
 

of a number of firms manufacturing portable
 

photovoltaic pumps. It produces a 250 watt
 

unit which pumps 40 gallons per minute at 

15 feet - enough to yield 60-80 cubic 

mters per day and irrigate 1-4 hectares, 

depending on 
the crop. soil and climate.
 

The cost, nov 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 iscawning 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 doffer from other forms of power I C
generation in that the efficiency does not depend on 
system size. Be-ause there are no "e"ficiencies of scale" in i 't .,
photovoltaics. O;is has become the most suitable source ,,

for small, wideb/ 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 and developed applications that are economic 
now. 

How does a solar cell work? 
The basic concept issimple. A solar cell is made of two very thin layers ofsemiconductor material normally silicon. These are mixed with other materialsto 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 a,"ached to the front and back of the cell. Sunlight reaches
the ; .ncoion beween the two layers in the form of photons of energy andknocks eiectrons 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. Ifa load,such as ad.c. electrical motor, or a light bulb is placed in the circuit, it will beopera!ed by the current. Thus sunlight is directly converted into electricity.Thisshould not be confused with athermal process, and no heat transfer isinvolved. 

Wire 

N-Layer 	 Sunlight 

!2Micron thick 

Junction___ , 

Load P-Layer S, 0 
200 Microns 	 a 
(0.008inch) 

- 0 Silicon Atom 
Wire 	 / Electron 

0 Hole 



Photovoltaic power applications 
Past F. "-

Soar electric power systems were developed in the early 
-

1960's to provide on-board electrical power for satellites ' ". 

and spacecraf*.In outer space, tney have functioned 
* "supe'oly, far frdm any possi.-llty of maintenance, year 


after year. N%

t'; . r 

In the eary 1970's photovo!taics started to "come down 

to earoti". As lcwer ccs. manufacturing techniques were -A 

developed, asal number of applications were .i 
.. * \-,reccgnized as being the first of man's earhly needs which 

coul be ecOnomically served by solar Ergy. These ," 

app!ications. -ypified by microwave repeater stations and Q --.,. ,, 
. . X '-".,-A

offshcre navigational buoys, were all at remote locations 


requiring strictly limited quantities of energy. E..&? ,- , 
'*
 

-.av* --- '.-= , ,... 

--
Present 

As fossil fuel costs continue to rise and photovoltaic "".". . 

costs to fall, solar electric power is rapidly becoming .; "'"..
 

ecc"no.'.ic for a far wider range of applications. Amongst
 
te mos. promising of these are water pumping systems. ,"-'.,::... . .
 

remcte :ighting and power packs for the needs of 	 " 1:.,
 

"
 non-electrified villages. Solar Electric International has 
available, or under development, a considerable number ; ".

- ' of devices ranging from micro-irrigation systems and "
 

batery chargers, through refrigerators and educational of 


- - " ',.
TV sets, to handheld agricultural implements such as crop 
.. ,.;:':.fi);t """ sprayers and weeders. 	 - .-:,...;,' ] , . ', 

- '- "' /= ' 

... 	 ,.1,. 

Future 
In the future, as the costs continue to decrease, the use of photovoltaics will become 

justifiec for large-scale electrical generation. However, for the 1980's, the guiding principle of 

soiar elec:ricity will continue to be "Small is Sensible"! 

* ~~' . .* " r 'C- . 

,,- ." -- -'° -,.

'',...,- , .o:.-. 

6t

e-'*-

AL
 

http:ecc"no.'.ic
http:spacecraf*.In
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Solar Electric International 

* World leader in photovoltaic powered water pumping technology . 
* Unmatched capacity in photovolta;c system design and engineering 
* Wide experience In international development and installations 

• "NORT 
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~Solar Electric 

International SEI-250
* Portable 

Sun 

CONCEPT 

Over 50 million of the world's poorest farm families exist on less than 50 million hectares (125 
million acrus) in the fertile alluvial valleys, deltas and coastal plains of the Third World Most of These 
areas experience extended drv seasons during which cropping is impossible without irrigation. but 
adequate irrigation is frequently either unavailable or beyond the financial means of a small farmer 

The SEI-250 Sun Pump is a solar-powered water pumping system whicn can dramatically alter the 
irrigation options open to these farmers The unit has been specifically designed to supply irrigation 
water to farms of 1 to 4 ha. depending on lift and cropping pattern, where conventional methods are 
inappropriate or becoming prohibitively expensive 

DESCRIPTION 

The lightweight. portable Sun Pump is a self-contained system comprising a 250-watt photo
voltaic array, a pumpset. a Maximum Power Contrcller (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 paricularly 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 systen. 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 base values for which the equipment was designed. 

The Sun Pump available today Isoptimized to yield 2 5 liters/second at a lift of 4 5 meters (40 gpm 
3t 15 It ) Solar Electric International pumps with larger yields and ower/higher lifts are being 
developed 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 mcie the Sun Pump daily he leaves the switch on; the unit will auomatically turn on and off 
3r the sun rises and sets. 

Routine maintenance involves occasional water rinsing to remove any accumulated dust or dirt. 
The array should have a trouble-free lifetime of 15 years. while the pumpset should last 7 - 8.years. 



I EATURES AND SPECIFICATIONS 

ARRAY 	 Ru,;gec. h-gh.,e1,a:,:y. eas.,y maintained 
Outer s.,rface ;,otec'eC ty :er.:ejed giass vn',ci provies h;gh "ransm:::,ance 
Peak power 25C ,a:,sa 
Open rnrcu,' vullage 125 Vo!isu 
Srt! c~rcui,' cutent 2 5 A.rSo 

FRUME Sturdy ftar? s,,:cc"s vhc array a.:OwS proper o..e.a, on :o 'he s.,n and 
faci.a:es t'.,tsCtlat On Of unit 

PUMPSIET 	 SubmeCs '.e !. -,n e ,'c c-.c vaa'e vca.e/va,,a. weed 

Nomrina: c.atc:. 3CC PP'. a 60 vo,:s CC 
Brushless sr.-aren: ma rc! c sic'n ernnates neeJ 'o inseal motor lot 

per.cz : r-j ."e".Jrzf 

Vert :a' ax t s .. e-s'are . ,g: ;:b c~ose-couoec4 to inoto' 
Hign impa,: plas*. .r. e' i .d casing 

Integra; f c:a:,cn acv.ce 
Opt.rn.ze lo (..g -t;cw c.%r'ead canal and open well conditions 

MAXIMUM POWER 	 Safe copeat-on to 325 ,att 
CONTROLLER 	 Output Iimi-s 5 Arnr. .5 VCts 

Elecronica:ly matches oumpse, loid to avadable array power ur-def all 
concl;twons. using rulsew',, rmodulateco downconvertef with ,ntegrated 
circuit lcpvc 

PERFORMANCE 

1 *"gas 2 4 a 6 12 18 

,Lert/.*c 3 5 2.75 1 5 

Mift 	 126 99 54 

1S Ga/mam 	 60 48 26 

:Ac.vrv 14 11 -06 

'unce Iv," f4-d c:rc.ons r95 t.4w/ca t ,oton. 30C ambvn,:t atue) 

SOLAR ELECTRIC INTERNATIONAL 

-283? Oe4 Ray A,,.-,.e 5. The Patae 
WasngcOn OC 2CO I A CestIown 
Ppone (301; 656 91 IS of Main 
Te. 248491 SE W (0624) 822.594 

T 64829643 VINCE 

It 

4/80 

http:Opt.rn.ze
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SULAR EULCTRIC ITERNATIONAL 

AND INDICATIV.SCHEDULE OF CJRRENT 
FUTURE PRICES" FOR SEI SUN Pt.NPS 

SEI-'.S0 ,- Year-. 

!o. of Uni.. 
-Units 

19S0/81 
-- ... 

1981/82 

.. 

1982/83 1983/84 1984/85 1985/86 

(U.S ls)-------------------------.................. 

-.0 

o50 
51-100 
:01-:00 
-01-500 
5 1-:I00 
100!-4000 
2 C,-SO00 

S.2S0 

4,7S0 
4.2S0 
3.750 
3,450 

$3.950 
3.600 
3.250 
3,000 
2,750 
2.6S 

$2,650 
2,6S0 
2,650 
2.500 
2,300 
2,200 
2.150 

$.,1So 
2.150 
2.150 
2,150 
1,900 
1,825 
1.750 
1,650 

$1,650 
1,650 
1.650 
1.650 
1.650 
1.450 
1,300 
1,275 
1,250 

$1,250 
1,250 
1,250 
1.250 
1.250 
1,125 
1,025 

950 
925 
900 

s501-10,000 

SE -SCO 

$1,eso
13.000 $2,350
$.000 S5,500 $4,000
i-16 
 2,3S0 1,850
4,000 3,000
6,500 S,100
i1-20 
 1,850
3,000 2,350
6,000 4,750 4,000
2-50 
 2,350 1,850
3,750 3,000

31-110 5,500 4,S00 


1,850
2.775 2,350

101-2C0 S,200 4,250 3,550 


2,150 1,725
4,150 3,450 2,700 

-. 5-soo 


3,400 2.625 2,000 1,625
521-1300 

2,550 1,900 1,550
 

10 '-2000 
 1,850 1,0
 
2CcI-S"a0 
 1,475
 
5001-IC.00 


April, 1980
 
•1980 S ex-factory 


http:5001-IC.00
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A!F%'EX 20 20- 1 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

ADVICE OF PROGRAM CHANGE 

Country : Morocco 

Project Title : Renewable Energy Development 

Project Number : 608-0159
 

Data Base Reference : Near East Programs, p. 41
 

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 tc obligate $1,500,000 in
 
FY 1981, Agriculture, Rural Development and Nutrition %ARDN)
 
grant funds 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. '*n addition, the planned life-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.
 

As a result of 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 project will be from Section
 
133. 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 completed when
 
the Data Base was prepared.
 

Attachment: Revised Activity Data Sheet
 

The attached notifications were sent to the Hill on July 7, 1981.
 
Obligation may be incurred on July 22, 1981.
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G (1) 	 IlVtIpIugNa -. t--1"CT r- I - bi 
D,, , J, 2, . I 	 . . .. . ,C,t L 	 ------j 

' .g'S i I . -- i ..... ..!lTi..,lOl rfceiry lle.:e i'ii,t; C1iiI flev'e-o A nti) C VA tetJ -i I ,... 
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nAN? Ll IOA t[ J CO MltIniINO I Cianig '! dated I/29/t 0 	 ir til t0 r y i r i , 

mnrpo.n: To niid iotis 	 nnl(de- Oi.her Donors: ilge,i. eva, ri,.cll, Ii' 'otanrrent.' Ini titnlt nlize an applied resnvireh Iost C(out1rynd 

which will t;irr a Ini li -1 o cl. Infilil.iP roir 1.,. , ,a I',rmonsl.ral.lon calialliliLy in renewable ener,y levelopmnt1i 
eontrihlae t.o national vnergy polivy and r'lnnning. Illewalbt. ll-Il'gyDrvelnpmettt in Mairr'akehi rv well an r,vr, I.h,,i1,iI. 

:s t mu l ro.ler- FrLim.ta n. rlve or it.iir i-,ihi,i r,r ti clt.. d lunil. tie, raf',. 


Background: Morocco Is one or a numbf-r of coanL.ri es wbose economic Llns wl Il exceetd $5,000 ,O00 lulir. the it r, if lrro.-p-:i.. Il... rm
 

energy costs. A.I.D. energy donors arer directly nsociated with this project.
developmcFiL. Is Lhrea.ened by Increasing 
teams viril.ed Morocco in 1978I and 1979 to analyze the Moroccan enerpy 

silt.,ation and examine opportuities ror renewable energy activities. ! Jx!r!IL _tt,unl AtlVean'!*s
 

The L.eamr recommended t.hat n Center for Renewable Diergy Development.
 

be "est.-llisllea inder tie aegis of the inIsLry or Fnergjy and Hines Center for IiPilble Fliergy Ilevnlotmenl. 
 ent.ntlnhed
 

(M3t4). Cnall remwte hydroelectric penorntiton Imitit. irojectut
 
entalli Ilted ......................... I
 

ProJecL Descrlition: 'le project begatn early in 1980 witt, further Solor, vind nrid bloliftmn phtlpoJ eCtn Itinat led
 

survey til] design work. Now that feanibi lil.y studies. have heen nal functionng............ ....................... i.
 
ivhe ilroccan sntaff 
trained for e.. ....................
.. te. 

complet.ed, t.echnical asslst.nnce will be provided to (1) develop 

Morocco, the United St.ates annd
Cent.lr. (2) t.rain oroenn sLaff In 


third countries; and (3) design nnd carry out a renewable energy AtI.D, - Financed Jnputs (0 ltinsua &ei)
 

research and development program under Center sponsorship. A..D. m re _ ,, 

l .

viii also finance the procurement of U.S. source technical and 


for the Center and for the pilot projects and Personnel (long-term 0 p.y )............... ...... 9ls )
scien.ific equipment 

Relarin.ration projects. 
 (nlhort term 100 p.m.) ..................
 

One of the major Tinnn Lon-term 21 .y.) ............... lli
 
Relation of Project to A.I.D. Country Stratey: 


to assist the Government 
 (short-term 120 p.m.).................

elements of A.I.D.'s strategy in Morocco is 


tnd hydro-power
of tinrocoo to integrate renewable energy develooaent into national 	

Commoities (nucht as laboratLrv 

generan.ton eritliment, smnll ploLo-voltnic pispinp.nada 
energy planning, and make renewable sources availtble to groups
lacking access to conventional energwi - ere-electric pttpi.., 

. ........................ai csogunits)............... 


will be %bnill.projects filni......................................
ileneficlaries: 'the Imm,-diate beneficiaries of the pro.ject 

Other costs (prepnratory Liutirn. rvaluntion.te.) 6hlga,

(.*enter s.taff receiving training, nind the target groups or the pilot 

-procjects selected. Over t.ime this pro.leel. will help reduce depend-


high-cost fossil fuels, permit the continued expansion of'ence on 
TOTA. 6.'jIHI

energj nupply essential to ecotomie growtlh and help Improve the 
z T=.__;X 

quality or rural life Ivy Increasing agricultulral productiviLy and 


destrurtiolLtngro-emplioyment opportunities, and reducing environmentnl 

U.. IIlANCINIn tis .ofmud,dol 	 ____i_____-- PlICWAL cO"unA1lelnl 4i AOONPCI. 

_ _ __lilliIl~l-- ~i_ _ _ --	 _ I 
To I l e P lI - " • 


........ 	
_ _ 

...... I 	 7_J Q I _ __ __ _ __ 

totn ____ Fol i Vo 0111isft 	 Coste~a Toloto 

If 600 

i3> 	 II
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ORIGIN AID-35 
 0. 
 FUNDING AND PROGRESS ON THE ACTIVITIES UNDER THE SMALL
 

L................................................................ 
 PROJECT FUND. CRITERIA FOR USE OF FUNDS SHOULD BE MUTUAL-

ORIGIN OFFICE. TE"C-04 
 LY AGREED UPON AND MISSION SUPERVISION EXERCISED BY REGU-

INFO NEPOB4 AANE-91 NEDP-02 CH6-0! NENA-03 PPCE-91 PDPR-91 
 LAR, NOT LESS THAN QUARTERLY, POST APPROVAL REVIEW OF FUND-


PPPB-03 GC-01 PPEA-OL GCFL-O GOCNE-91 STA-I, 
 IOCA-21 ING DECISIONS WITH RIGHTS TO DISASSOCIATE US FUNDS FROM
 
PPIA-01 
 FM-02 AADS-01 C-9I CMGT-02 ONE-02 CPP-01 CPS-02 ANY.ACTIVITY KOT CONSISTENT WITH AGREED CRITERIA.
 
CSE-02 CTR-02 DSE'-01 C118-0DOE-SI OPIC-I /064 A4 823
 

. ................................................................ 
 5. SELECTION CRITERIA GUIDELINES NEED TO BE DEVELOPED
INFO OCT-00 /235 R 
 FOR BOTH PROJECT FUNDS, BUT PARTICULARLY FOR THE SMALL
 
PROJECT FUN;D ITSUSES ARE RELATIVELY LESS DEFINED IN
AS 


DRAFTED BY AID/NE/TECH/HRST:GEORGE IF:FJH 
 PP. THE US CONTRACTOR WITH ASSISTANCE FROM COER STAFF
 
APPROVED BY AID/A-AA/NE:ALFRED 0. WHITE 
 SHOULD DEVELOP THE CRITERIA ALONG WITH THE ADMINISTRATIVE
 
AID/NE/TECH/HRST:BARRY HEYMAN 
 PROCEDURES FOR MANAGING THE FUNDS. 
 GENERAL GUIDELINES
 
AID/NE, NENA/TM:GEORGE LEWIS (OR) 
 FOR DEVELOPMENT OF THESE CRITERIA SHOULD BE PROVIDED IN

AID/NE/TECH:LEWIS P: READE 
 AN ANNEX OF THE PP. THESE GUIDELINES SHOULD BE BASED ON
 
AID/NE/PD:ROBERT BELL (DR) 
 THE NORMAL AID PROJECT CRITERIA INVOLVING ECONOMIC,

AID/NE/PD:LENNY ROSENBURG (DR) 
 SOCIAL, ADMINISTRATIVE, TECHNICAL, AND BUDGETARY FEASI-

AID/NE/DP:BRADSHAW LANGMAID 
 BILITY AS WELL AS ADEQUACY OF A DATA COLLECTIO SYSTEM TO

AID/GC/NE:BRUCE JANIGIAN (DR) 
 INSURE ANTICIPATED RrSULTS. A CP SHOULD BE ADDED RE-

AID/PPC/PB:JERRY SEGAL 
 OUIRING MISSION'S CONCURRENCE INTHE CONTRACTOR/CDER

DESIRED DISTRIBUTION 
 DEVELOPMENT CRITERIA AND PROCEDURES.
 
ORIGIN NETC INFO CH6 CO AANE NEOP NEPO NENA PPIA PPEA PPCE PDPR PPPB
 
GC GCFL GONE IOCA FM AADS C CMGT CPPCNECPS FMAADS CSE CTR OEY 
 6. INACCORDANCE WITH GENERAL GUIDELINES, PARA 2 ABOVE,

DOE OPIC STA 
 THE US CONTRACTOR SHOULD BE RESPONSIBLE FOR ALL PROJECT
 

.............. 225521
.-- 231395Z /34 COMMODITY PROCUREMENT EXCEPT INTHOSE CRITICAL CASES
 
R 230620Z JUN 81 
 WHERE EQUIPMENT DELAYS WILL SIGNIFICANTLY EFFECT THE
 
FM SECSTATE WASHOC 
 IMPLEMENTATION AND OVERALL SUCCESS OF THE SUB-PROJECT.
 
TO AMEMBASSY RABAT 
 THE COMMITTEE ISIN AGREEMENT WITH THE MISSION ON THEiR
 

PROCUREMENT OF THE SMALL HYDRO EQUIPMENT AND OTHER CENTER
UNCLAS STATE 164500 
 EQUIPMENT ANU MATERIALS REQUIRED WITHIN THE FIRST SIX
 
MONTHS*OF THE CONTRACTOR'S ARRIVAL, uECISIONS ON OTHER
AIDAC 
 EARLY PROCUREMENT SHOULD BE MADE ON A CASE BY CASE BASIS
 
INLIGHT OF THE URGENCY OF NEED AND MISSION PROCUREMENT


E.O. 12065: N/A 
 OFFICE WORKLOAD.
 

TAGS: 
 7. ANOTHER NEAC CONCERN WAS THE FLEXIBILITY OF THE CON-

TRACT AND ALLOCATION OF GRANT FUNDS BETWEEN THE VARIOUS
SUBJECT: PP FOR MOROCCO RENEWABLE ENERGY DEVELOPMENT II PROJECT COMPONENTS. THE NEA SUGGESTS MISSION KEEP AS
 

(609-9156) 
 MUCH FLEXIBILITY AS POSSIBLE DURING IMPLEMENTATION. THERE,
 
FORE, THE NEAC RECOMMENDS THAT THE INITIAL TA CONTRACT BE


1. THE NEAC REVIEWED AND APPROVED SUBJECT PP ON JUNE.4,
 
1681. THE COMMITTEE WAS PLEASED WITH THE OVERALL CLARITY 
 LIMITED TO TWO YEARS AND THAT FUTURE TA NEEDS BE ASSESSED

OF THE PP AND COMMENDS THE MISSION ON AN EXCELLENT PROJECT AS CONDITIONS EVOLVE. THE PROJECT DESIGN SHOULD ALSO
 
PAPER. 
 ALLOW FOR FUNDING SHIFTS BETWEEN PROJECT COMPONENTS IF
 

AND AS NECESSARY.

2. THE NEAC OVERALL PERCEPTION ISTHAT THE PROJECT RE-

QUIRES A LARGE NUMBER OF SEPARATE AND LABOR INTENSIVE NIS-
 5. ADDITIONAL ITEMS THAT REQUIRE ELABORATION AND DEVELOP-

SION ACTIONS WHICHI
WILL UNDOUBTEDLY INCREASE MISSION'S 
 MINT FOR THE FINAL DRAFT OF THE PP ARE:
 
AND AID/W WORKLOAD. THE COMMITTEE RECOMMENDS THAT'THE
 
PROJECT DESIGN BE 
REVIEWED WITH THE GOAL OF DECREASING A. THE COMMODITY PROCUREMENT SCHEDULE ANNEX NEEDS TO BE
 
THE NUMBER OF DIRECT MISSION INTERVENTIONS. SOIIE
OF THE 
 EXPANDED WITH DETAILS ON EACH COMPONENT OF THE PROJECT

SUGGESTIONS AlD RECOUhEIIDATIONS WHICHFOLLOW AREATTE1PTS GIVEN NEAD RECOMMENDATIONS, PARA 6. 
TO ACHIEVE TIIIZ GOAL. 

B. THE STATUTORY CHECKLIST, ANNEX 12, NEEDS TO BE UPDATED
3. INTHE PILOT PROJECT FUND, SUB-ALLOCATION OF FUNDS 
 SINCE AT PRESENT ITISAN ADDITION TO THE PHASE I PP AND
 
SHOULD HAVE MISSION DIRECTOR'S APPROVAL. THESE PROJECTS THE CHECKLIST HAS CHANGED SINCE THE PHASE I CHECKLIST WAS
 
SHOULD, HOWEVER, BE PACKAGED BY APPLICATIONS OR TECH- DEVELOPED.
 
NOLOGIES INORDER TO ASSURE THAT THEY ARE REASONABLY
 

C. THE EVALUATION PLAN (PAGES 71-72) NEEDS TO BE
INTEGRATED AND COORDIHATED, AND TO REDUCE THE NUMBER OF 
 EXPANDED AND DEVELOPED FURTHER. THERE IS SOME CONFUSION
 
MISSION REVIEWS TO A MINIMUM. 
 INTHE PLAN BETWEEN MEASURING PURPOSE LEVEL ACHIEVEMENT
 
4." INTHE SMALL PROJECT FUND THE MISSION SHOULD NOT (I.E. ESTABLISHMENT OF AN EFFICIENT AND RELEVANT CENTER)

BECOME INVOLVED IN INDIVIDUAL FUNDING DECISIONS. 
 SELEC-
 AND MEASURING MOROCCAN ENERGY NEEDS AND DEVELOPMENT. IT
 
TION OF PROJECTS SHOULD BE GOM RESPONSIBILITY WITH ACTIVE 
 IS ALSO NOT CLEAR IFTHE CENTER EVALUATION WILL INCLUDE
 
ROLE FOR US CONTRACTOR RATHER THAN TIlE
PASSIVE ROLE 
 AN EVALUATION OF PILOT PROJECT ACTIVITIES. CGNCLUSION
 
ENVISIONED BY THE SUGGESTION THAT THE US COITRACTOR BE 
 OF NEAC WAS THAT EVALUATION SHOULD FOCUS ON INSTITUTIONAL
 
GIVEN VETO POWER OVER PROPOSALS. ROLE PLAYED BY US CON-
 CAPACITY ISSUES.
 
TRACTOR WOULD DIMINISH AS CDOER
CAPABILITY GROW:. THE GOM
 
INCONSULTATION WITH THE CONTRACTOR SHOULD BEREQUIRED TO 
 0. THE PP NEEDS A SUMMIARY FUNDING TABLE INTHE PROJECT
 
PROVIDE THE MISSION 111TH
A QUARTERLY REPORT ON PROJECT 
 DESCRIPTION WHICH SHOWS THE VARIOUS SUB-PROJECTS, THEIR
 

UNCLASSIFIED
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FUNDING COMPONENTS, AND WHETHER AID OR GOM-FUNDED.
 

E. THE MISSION SHOULD DELETE THE GENERAL WAIVER FOR
 

-EUROPEAN OBSERVATION V!SITS AND USE A CASE BY CASE WAIVER.
 

THE BLANKET WAIVER MAY ENCOURAGE RENEWABLE ENERGY VISITS
 

TO EUROPE, RATHER THAN TO U.S.
 

F. AN ANNEX NEEDS TO BE INCLUDEDFORTIlE TWOPROJECT
 
FUNDS' CRITERIA GUIDELINES SUGGESTED, PARA 5 ABOVE.
 

G. AN ADDITIONAL CP SHOULD BE ADDED FOR MISSION'S CON-


CURRENCE ON THE SMALL PROJECT FUND AND THE PILOT PROJECT
 

FUND SELECTION CRITERIA AND ADMINISTRATIVE PROCEDURES
 

DEVELOPED BY THE CENTER WITH ASSISTANCE FROM US CONTRACTOR.
 

H. CONSIDERATION HOULD BE GIVEN TO CREATING AN ADMIN-


ISTRATIVE MECHANISM WITHIN THE CENTER TO FOCUS ON TECH-


NOLOGY APPLICATIONS. THIS GROUP WOULD CONSIST OF ENERGY
 

*SPECIALIST RESPONSIBLE FOR CONSERVATION AND VARIOUS SECTOR
 

APPLICATIONS SUCH AS RURAL AD AGRICULTURAL, IOUSTRIAL,
 

COMMERCIAL/INSTITUTIONAL, AND DOMESTIC. ONCE SECTOR
 

ENERGYPROBLEMS HAVEBEENIDENTIFIED, 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 MULTI-DISCIPLINARY APPROACH TO DETERMINING APPROPRI-


ATE TECHNOLOGIES GIVEN A SPECIFIC PROBLEM. THIS GROUP
 
SHOULD BE CREATED WITHIN THE PROPOSED STAFFING;LEVEL OF
 

COER.
 

I. PP, P. 20, INDICATES EARLY TRAINING WILL BE SHORT-


TERM TECHNICAL TRAINING FOR ENGINEERS. LONG-TERM TRAIN-


ING PLAN, P. 20-21, INDICATES THAT ALTHOUGH ACADEMIC PRO-


GRAMS MAY INCLUDE EXPOSURE TO NON-TECHNICAL SUBJECTS, ALL
 

PARTICIPANTS WILL BE ENROLLED FOR MS DEGREES. NEAC CON-


SIDERED IT ESSENTIAL THAT BOTH EARLY SH..T-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
 

OPERATIONS RESEARCA AND PLANNING UNIT?
 

J. THE NEAC ALSO SUGGESTED CP REQUIRING THE CENTER TO
 

DEVELOP A TIME PHASED RECRUITMENT AND STAFFING PLAN WHICH
 
WOULD ENCOURAGE THE CDER TO INCREASE ITS STAFFING ASAP
 

AND TO PROGRESSIVELY TAKE ON MORE RESPONSIBILITY FOR THE
 

IMPLEMENTATIOl OF THIS PROJECT. ONE APPROACH IS TO EN-

COURAGE MORE ON THE JOB TRAINING (PROVIDED, IN PART, BY
 

US CONTRACTOR) FOR COER STAFF INSTEAD OF THE TREND TO
 

EMPLOY PERSONNEL ONLY AFTER COMPLETIOI OF A TRAINING
 
PROGRAM. SUGGF'T THAT TRAIIIIIIG BE CAPRIED
OF 'Ti.FF 


OUT AS EARLY AS FEASIBLE IIIORDER TO HAVE CDER 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 RESPOND TO ALL OF THE ABOVE
 

POINTS. CN IS IN PROCESS. UPON USAID CABLE CONCURRENCE
 

ON PP CHANGES AND EXPIRATION OF CN WAITING PERIOD, REVISED
 

PP WILL BE PRESENTED TO AA/NE FOR AUTHORIZATION. STOESSEL
 

IUNCLASS IFIED
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PROJECT OVERVIEW 

The five-year project involves the creation of a Rene:able Energy 
Center
 

for Morocco in which the host country's comitnent to the development 
of
 

sourcas will 'hefocussed. Under the
renewable and alternative ennrpy 


aegis of the Ministry of Energy and Yines, the Center will conduct 
applied
 

research, planning, staff davelopnent, technology demonstration 
and other
 

activities in renewable energy in cooneration vith other Moroccan 
institu

tions and departnents responsible for various develonment nctivtic3.
 
30 professionalsIn its first yars the Center will have a staff of sofia 


4
 
train ond use the services of technical persol'n- from

and in acdition will 
The Yoroccan Government willthe cooperating institutions noted above. 


Marrakech and
furnish land an-d a buidinq for the Center in the city nf 

assocnted local costs of demonstration
will assume responsibility for 


ATD will finance the traninn of 19 prof ssioinal persons in
projects. 
the United States and will pro!'v '--laboratery and other Lquip.ent for th? 

f-or v'rious technoloay demonstration projects. P.d:itionally,Center an-

resident consultint to tiork with tha
AID will oupport one full time 

dcsign and ma iav'ement of theDirector of Enervy * and his staff on the 

Center and will provide short term consultants for the nur-lose of traininp 

Moroccans in renewable energy technolocies and to assist in the three 

technology demonstration sub--activities: small decentralized hydroelectric
 

power generati-n. biomass (wood), and solar, thern-al and photovoltaic,
 

for the first three years will bE $3,411 000, in the formEstimated costs 


of a grant, to be implemented through a host country contracg.**
 

Project costs for years four and five will be determined in year two.
 

The project will be centered on ornmulrating renewable energy in rural 

areas, and it will also contribute to the reduction of Morocco's 

dependency on imported fuel, now runnin- at 80 Y.,ercent of total energy 

.__onsumption.
 

* - In !linistry of Energy and Mines. 

S- Technical assistance portion only. 
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I. PROJECT SL^!APY 

A. Pur"is.! 

TMe nur.os,, nr this project iq ttn crente a Ronewnbl2 rnery C'nt_r 
that ?,ill c.arr'; -ut studies an,, demnsrratiins -f rencvzhle ener-y res->urcns 
that 1ill contribute to the f,2rwition " a natinwil enar-y plan. 

Th" Ccnt-.r !ill assist the Goveinment ef :!.:rocco to conservt and 
ex' lift .,r . -ffectivcly its renewable -n-erpy re-,'urccs. A.on, its initial 
activities vill b, stu-ies and demo:strati~nr in the us. oF solar en-2r,;y, 
bion.-ss a.v! decentr.,2i-ej hydroclectric pteneritipn. 

B. Backcroun
 

:,.rr-cco is one f a number *,f countries -ah-)sc eco-nomic cx-)insin, 
rural dcvelot.cnt an. 2mpl~yment creiti'n -ire thremtenud by thc loominr 
-mcr:,v cri-. Curr-Lut ener-y ,tlnnv e by cial -crc::).Is net (-c..) 

hydroelectric 'r (12 p.irc' nt) an zctr" lcur (23 -).2rc.n:). Virt,.illy 
all pztr leu.- Is ir,'orted. In 117 , ., t-p-rt;.! %-!tr.eu- -nunte': to 
tillion tons. F-rty -.crc.nt of this c'-.- fron th! '-vi2t Unior. an-I is 

birtered for clcruq iruit.* The .'v..at Uninn i- r'cducin- it, ex'ort3 of 
-?troleun :ich ye.r ind.,i-r-1ccr nuot toer.efor,. 'urcht.sc the sbrtfall 

.
fro her other supplicrs--Irai .rr-it -n-! Sau 'i Ar!btim--t ever
increisin- pricis. 

The conzut-.tion nf en.rry ir.M-rocc- is ex-ect.-2 t. ris2 by a 
ninknram -f 1 percent ner yesr. A consir.cr-tblr. viv.r, of this 2x-:nsi.-n is 
planned for vill-.,cs in rural arc-s sir tercent :f ll 'nrccan vill'%ges 
(f'yers ruraux) were elcctri'iad in 1973. and a tarct of 12 percent has 
b"¢n set f-r 1982 *A 

For its enerRzy exp.ansion ;)r-)rra.a, 7orccc, is co'x tnt, hz.avily or. 
*xloitinp its shile "1l res^urceis. :"ucleir pm,,er is -o beinc s.riously 
c'xnsiderce1 The O'fice Hationale d Flectricite has esti-.tod the foll-'minr 
to be the ener y needs arn s-)urces to thu end of tha century:*** 

109 )  Y.nr M.ee (Ml x 	 Sourec 

199') 12 	 qydro (4) 
Coal (1) 
Pocr'veum (7) 

2030 31 	 Hydro (4) 
Ccal (1) 
ShalE Oil (13)
Petroleum & Fuclear (15) 

These data fr-= U.S. Embnasy (oral. -1f ficstion). 

** Office Nationnle de 1'Elactricite (oral ce'rimicatinn). 

S** Ibid. 

http:urcht.sc


Thve prolections ma7 not be realized. Whether shal,. oil can ba develoed 
ecoamic.-aly in Morocco rema'ns to be det-rrined" the sa.-. is true fir 
nuclear enory. Furtlherrnorc these s.urccs ar: not suitable as .h:cantral
ized enerr7 svste.ts. and s- cann-t !iring energy t' p-)r rural areas as a 
cononent e-f devclo.ent ,ithout .r,h-bitively hifh transni33inn cost5. 

An AID ercrRv tco visit:d "-,r:cco in late 197P tn nke a nralLnin. 

cry anslyss zf' the M.roccan energy situation. It conclude2-' that there 

ware e-:oortunities for the introduction .f rencable energy into .orocco, 

snJ r.corrcnded that a P-znewable Fnerry C2nt,r be estibliahed. There is
 

a rrowir.: xtd sri-ous inte-rest in renewable ener-v uithin the Ministry of 

Energy and Mines as well as in other auirters of the COM. This interest 

is stinulated in part by the realization that, from 1980, the cost of
 

irnorted petr-)lau will exceed revenues frc.- all minin activiti.s. 

includin- phs.:hatea. In 1978, import'tion of pctrleu. rose to 20 

percent of all inoorts.* 

C. Adrnuistritin of the Project 

Th2 l'!irstry of Ererry and tincs will be the .orocc.-n Governr-nt 
•
 

apency rcs-insilble for the project. 71iurn 1 shew3 the prcosed relation 

s!ids of th- Center .n-! its t-ic subnrijects t- other GOM entities. Diring 

the first year of the project, Ym taeric.n ex-r,rt under contract to the 

GO1 Mtinistry f Ener-y and Mines** will nssist in managinr the initial 

phase of dcveonrv.,nt, spendin.*z u to nine! ran-wnths in the United St. tes 

and Morocco for tAi3 r.ur-ise. In th second -nd third years of the project, 

a full-tir% rone'-a'le energy nana.-;rint expert under contract t. the GnIt 

Hinistry o;f Fnerpy and Mines%* will be resident 3t the Center in 

Marrake ch. 

D. Internministirial C-oreinatior 

Whilc, th* -!inistry of rncr-'y and ".ionns ppears to hiva corsidern',le 

ower, includin- s-ecial nanO-ites fron the Palace, in rrvin the country 

toward encrqy indepcndenca, the project's succe2ss will daend on the 

coo;eration an,! resource inputs if sev-ral different ministrics and 
semi aut.n.n.us organizations. In fact, the project's administrative 

arranferenta an.' their ,x'rksLility nrovi& some of the wsst difficult 

challer.s3 of the project. The Center can .'l" a key rle in this 

recard, hy focus'ne. attention of various .overrnt pers.n.-nel on prc',lets 

ad qettine the problms solved. The r'.ilityof the Center to play this 

.naceriA1l, coor 'initi'ye role ,:i1l bc assured through the existence of 

an interministeriAl Soxrd of Directors ("C-nseil d'Ad-inistration). 

It is planned that overall manasement of ,len-nstrat,.n projects 

an? research iyill be provided 1y Center staff. One excepti-:n to this is 

the =sll hydro activity, wher2 the mana,-ement will be assuned by the 

Office llati :'nale de l'Flecticits! (af'E). The Center's srma-ll hydro project 

nmarer~ill be cencerned with'the inte-retion of hydro and b)inasa--fuel,2 

c'derati-n cf elcctricity. anv' activity .-lanned for the fourth year. 

* Data fron Nota de Presentatio:n du Projet do Loi Portant Creation du 

Centre Nntion.-l des Fner-ies Renouv.lables, Ministry of tnery sn ' 

Mines, 1979. 

** AID financed host country cnntract 

*** Also AID financed. 

a Y. 
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Denorstrvtl_'n *)r.J-.cts will have t' ).e partially staffed ",y the 

interested r-dnitry, c.r. A-riculturc:3 Office nf Wnt-r nd Fir-sts tnr 

biovaus. The ,.:in'stry -if Irteri-r In-concerned v'ith sit2 select.)n ns an 

intepral -)art of the rirnl dnvelo-,er.t ;r-r.r.. The -r-.anizinr -f 2,uch 
su'port will .-a -:,1inci;lr- t3sl of the r..ntr's Dircct',r an, inlvi:'unl 

project nani.-ers. A.1 d.-.nstrntior.-,r)jccts will h-vc tn have 7ilestones 
for m-asurinq pr-'ress, and pernittinl" "'s-analterntions ",here nccessary. 

There ar possibi.itias of sizce.le lo= .-rc(rams at th- conclusion 

of the biomass an! smill hOrn activities *n,' thio Bmy prc-vide the necessary 
motiva:trn f-r all parties concerned to mako these activities su(cessf,.l. 

E. Relition to nther Unitoe States rivernnent Activities 

There are sevcral relAtionships to on-eoin: USATD pr.jccts which 

it would be possi!le tri deviloon thoush at this tine it is nt o1siblo to 

predict the derec of mutual sup;ort whic:i zou.ld e:'er~e. 

In !)ionass, it is -oFsible t-, build compernt.',n -tuen the Center's 
applications researchers and t'e resparcher3 at the Institut Aer-moniqu.- it 

Veterinaire Hassztn II, particularly as repards scils. (Higher Arricultural 
Education Priject 0134) Li1:ciqe. it ray I-'e nossi'le to rLly on strenoths 

cre.te in the Miristry if A,riculture for -Iryl..-4 rcssarch. (Oryland 
t.ricultur . ;.lied P,search Project 0lM) Exrerience eaincd in the 

ronforrtal Eluc-tion for ';r'cn proeect (0139) r~v prove useful in the lat.ir 
eta-es of th- Energy Devclnne.nt proicct %:hen entrepreneurship and inb 

creation bs.:. on ener-v vailability are 'icing considered. Finally, 
otable water surly (.ur-l Potalla Water Project 0150) is a possible use 

for -ht-voltn-ic-1owere,. pumping. (Where ,4ater tables .re hih enough, 
such umpin r-nv ;rove conetitive with liesel-: ouared ?urnin-.) 

It "iill!.-2the re3on:ibility o- the pro-ect director to encourage 
productive lir-kaa and cnordirntinn with other on-noinr devlioptcnt activi

ties financed Y,- AID, other donors ane. the GOM, ane to sh-are with thevn any 
insig.hts or irf-rrnnti-n which mr.y be usaful t., them.ri 

II. PROJECT BACVGRDUI.D AND DESCRIPTIOV' 

h. Bac~round 

Underlyinp this pro.sed .)rnjct are two ba ic ide-s. The first 
in that it is esientia! for linroccm ti berin tpkin- sttps-to loqsipn its 

dependence or ir-rted fossil fuel. The second is that devel-;t"'nt of 

renev-'l, e decentralized enerpy 3ources not nnly can lead to greiter ener'y 
indeendence hut also.nerrits .,ner'v t- play 3 ouch lnr.er rrle in rural 
developefnt than may have bean enisape' heretofore. It is therefore felt
 

tht the.Government of Morocco show,, ncquire a familiarity with -i rane 

of renvwable energ-y techndli.'ies.and their p,.ss'bla a-.plications, and should 

plan fir thi ev-ntual introiuption of these technol-zies se to retlceas 


wherever -ossible imported petroleum.
 

The Governmnt of :!rocc , and USAXv balieve that the mst efficiant 

way to acquire s..ci, knowledee, rmd to conduct such plaring. is to establish 
a now institution, under the c".'is of thu Ministry of EnerF- snd Mines. For 

http:Devclnne.nt
http:sizce.le


the 2urpose nf this ri-er, this institut!'n is caliei' the renewabie 
Enerry Center, .althouehit h.s becn InforrTially indicate, by the CO4 that
 
research on all ener -y sourc-,s n,,evrntufly ),e included in th2 Center.
 
The proir=r. to est.azli3h the CX nt:r will be evolutionary, an' will rz.quire
 
fron fe-ur to five,years in the devel-e:ant staF2. The Center eventually 
will enable the WTroccan -overncnL to plan fir the systecktic intrdJuc
tion of new cner ,y sources, the a3plications for which it will devalo'. 
The Center will initiate and coordi"ute the activity of several research 
oroups, as v'ell as conduct training and deonstration projects having 
lonf.-term nati-nal .qignificarce for rural developmnt. 

Initially, the project will provide training for a '-roup of 
Moroccans, to provio staff support to the Ministry of Enerrgy and Mines. 
Durine tha first year cf the project, l.tnd for a buil.ing to house the 
Center will be acquired in Parrakech by the Ministry; desin anJ construc
tion %.illbe begun. A director will be selected. In aedition to staff 
training, durin- the first year iiformsti!,n Fitherin" and scre planning 
activities will be carricd cn: the Mor-:cc3n povernmant has stated that the 
activities of the Center will not depend n'n the cornpl'tion cf a buildint 
in Marrattcch but will cornkencc under the oe-is of the tr.-stry of Energ~y 
and lines' Director nf Enerf.y an" his staff. Finally, initial phases of 
narticular activities in biondss - researc'i nmn' utilization, small-scale 
hydroechctric e.enerati-n at selected sites, nnmntestinp of vnriour solar 
devicer alrc-aly -,urchnse! by the !nverr.-'.nt will he beun. Sy 9., it 
is expecte-. th-t sufficient data %illh%.,c baen .nthered to indicate 
priority applications of sol.tr num-.zing. By 1992, the Center will have 
been constructed and sraffed with quilifie . nrnfessi^rals in a numb."r of 
technolo-ics and other functions; bi-)rnss, sll decentrolized hy,'ro, and 
solar systens will be st' rin- or pr'..ucin enerpy f-r rural consumers. 

The mnteriil in the A7'endices apli'ies the planned .ictivities 
in sufficient detail as to permit furthr eviluation. Appendix A 
describes the r r.iower orpanizition, utilization .n" trainin7 for the 
Center. Ar-cndix 3 surveys small hy'ro -otential nn! inricates the 
irxnediate an,' lon--tarm oppcrtunities t,. be explniteJ. .,ppendix C 
.)rcsents the tie.-'nss activ.ty its overall justification in terms of 

nAtional pttential, and the rese-trch .and mperations planned. Appendix D 
provides a rest.e of d&ta neads and sources which will facilitate futuro
 
.roject design and eccn-ric evaluo.tion. For each of the two energy
 

activities, a surnary is taken fron appendix materials and is briefly 
presented elsewhere in this paper.
 

B. The Pole of the :pplementing Anency
 

The Ministry of Enery n2 Mines (101) Yas established in 1977 as 
a result of the Utoroccan Governnt's rec',qnition of the necessity for 
effective energy man erientunde; condit±'ns if incre&inr vorld scarcity. 

The Min try's senior staff is toposed of relatively y-un? people whose 

ee
 

* As used in this paper, the term biomass" refers to tha utilization of 

t.ood frsm trees grovn on plbntatins to 'ro.duce various forms of energy. 
"Biomass in -tencrsl may include all inergy drawn fr-n organic materials, 
usin, several technolegies, and th'- Center will und.ubtely experiment 
with thcse at some point. 

http:activ.ty
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trininr, ccpretence nnd drive is sub3tantially better than the wvera e 
in con-arison with ti-st .f the CONi miristrtes v'ith "whic. AID hns w-nrked. 
As in ,,st countrics th,. Ministry is feclint its way In the itcel.. of 
renewable cner,-y, but it h-.s tLer. -uth-rize(. by King Hass:n II, whose 
confidcnce the 'lini-ter enjoys, t: cencrv,, nn.nn and c'.rry out policies 
and .rourrins :hich will .. ffect '.rncc's enerey constnptinnn . itterns 
profoundlv duris- the years ahead. 7the inistry ti, :, Yt'. if the L-dt 
of their !'no'wleA : ant! skill In this ne'i n( chan.-in- fi'. and for that 
raas!,:: ia nost receptivc. to icens .and suco.estions fror fr,:ign experts. 
The recent AID ener,'y teoc, for example, found that the Ministry welcorcd 
their views .n.recorzndations regarin the (Irnft leoinlation for the 
future Renew:uhle Energy Center. 

Tho !inistr,, will inevitably iffect the policies ancl prorar2s of 
a number of - thcr ministric and "-vernr)3nt orc'anizti.nc. This Will 
require the resourceful use of its currently dele-it_..-authirity es well
 
4s a continuin process of diplericy, eAucation an:: nc3tition in order 
to secure the c-oncration of those g-vcrnn,nt (cs well as priv te) O(ei2s 
whose active coo-erntion Rn narticiratin till be necessir; fzr an effective 
ener-, raaniger :nt proffran. The Ministry if 7-srry .::""Lines hns alred-" 
rde consi-er:!-,le pr-f-ress alonc th-,se lines In its .,,:ration:l crordination 
urth a ntrber of .ther a-cncies. They worl" closely, for exinple with the 
Office Nati'-nal de l'Electricite (ONE); responsible f-r -1_1of KIoroccn's 
electricity -'eneratirn. OT is ."artciiting .ictively in th., initial 
studies to lay the -r-,und-.,rk for otlot activities in decentralize." hydro
electric generation and will continue to work closely %rith the '!ini-,cry 
of Ener-v anc' Mines in this area. OVE has co,'perate. effectively with the 
World 3ank: in revelopinC electrical distribution '-rid1s under sever-1 Bank 
loans, and the Bank will be n.n active partner in th-. overall procr-'i for 
expansion of decentralizcl hydro installations for rural developeent. 

Rural develo-cent in !L:r-cco is of profound inte-rest t_ the 
Ministrl if Interior, which e "lo,-s nl pr-vincial 'ovcrnors rural 
security an.' ad ainistrative f-.rc:s. The Gra-.' Progrta.1L 4C; Petits 
Projets (GPPP) which the GO;I .=nd the Worl- Bank are cv-lvin" as r.iaor
ta':t nation--"it. rurl development eff'rt, will be ar'ministercd prinarily 
by the Itnistry of Interior. The ,Xinistryof Interior has already expxressed 
interest in Freater efforts to pr-vie -,-itale water to th'a ,no-rer and nire 
rewte villaes (particul.rly in the H1.zh Atlas 1!ount:ins -and directlv 
south thereof), in the exploitp.tin of smell hydroelectric -eneri 'in
possibilities for villar'es inaccessible to the high-tension irids, and 
in the possible uses of solar ener-y for stmall-scnle rural ,ctivities 
likely to be aplicable in the poorar rural areas. The eirly interest of 
the !tinistry if Interior in exnlorin: alternativi cner.y s,.urces indicates 
that their continuir.", cooperatiin is likely. The partici-nticn of Interior 
will lena pierful assistance to the inteCration of alt ,rnative energy 
developnlnt into GOM rural develo'nent activities. It is essenti.l, of 
course ,hat the new inerry ma.e available fr.o, snail hydro install.tions, 
solar en,.ri-y, biomass rnt other sources be exploited and used in other GOM 
rrortrars. The Ministr- of Ineri-r can be expectad tr- play a dyn-nic 
coordinatin-, rcle in this area. 

The draft leiclation authorizinF the Pnewable Eneray Center 
provides for a croordinatinp coumittee to Ruide it. Several key ministries 
will be represented or.this c- ,vxttee' Interior, Agriculture, Finance and 

http:Progrta.1L
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Plan (Secretariat d'Etat au Plan et au DIvelonpement Regional). Their
 

central plannine and financial
particip3tion will ensure that the 4')H 

authorities as well as the provincial .noliticalauthorities will be 

appropriately involved. The ''inistry of Energy and Mir.es is now exploring 

ways to institution.lize their influence on the policy, program and 

operational levels of altern..tive encrpy develo.nent in .11orocco. The 

Rene'7able Energy Center wi±ll play a key role in bringing this influence 
to bear and providing the operating ministries of the GOM with the informa
tion and guidance which can be applied to their programs. As it is
 
strengthened by the AID-fin,.nced contract staff and training provided
 
under this proj2ct, the proposed Center %rTill develop the capacity to
 
exercise its coordinating and informing role more effectively. It will
 
be able to provide a significant part of the inputs required for a 
national energy plan. and to obilize th- forei and domestic resources
 
required for thQ execution of effective ilternative energy program.
 
The MHinistry of Energy and Itines and within it the Renc.ible Energy Center
 
cannot control all aspects of energy utilization in Xorocco, and it is not
 
appropriate that they should. It is clear, )however,that the Ministry as
 
now constituted is able to play an i-ip.rtant role in publicizing, coordinating
 
and influencing energy use, and that this capacity will increase as the
 
!Linistry acquires the c.metence which this project is designed ti supply.
 
The Center will be designed with the flexibility and the breadth of mandates 
to permit it to m-ke an impact upon all energy use not just renewable 
energy use. The Center will nerform an irportint training,function, 
exposing officials of a variety of ministries and organizntion.s to 
usable energy-ralated kn-,wledge in their fields, thus buildina a con-titu
ency for change throughout the povernm-ant. The process will be an evolu

tionary one, as it is in the United States and elsewhere, spurred by the
 
The Renewable
accelerating energy problea which oil-poor Morocco faces. 


Energy Center ,will pl.av a leading rcle in shaping Morocco's responses 

C. The Renewable Energy Certer 

The project i3 expected to play a seminal role, in that a number 
of.future nrojects3 may be expected to grow out of it (e.e., a major biov.nss 
effort; installation of hydroelectric generation at a large number of 
suitable sites, etc.). These prnjects will be candidates for future 
funding for other international donors, as well as AVr. F'rst, ho ever, 

gegive a brief description of the five priority functions for the Center,
 

as delineated by the .tinistry of Eneigy and Mines. The GCM has selected 
certain priority functions for the Centar. These are: (1)H.anagcment 
and Coordination; (2) Planning and Anslysis* (3)Technological Research 
and Development; (4)Training: an' (5)Ouality Assurance. These are 
briefly discussed here.
 

1. .anement and. Coorlination 

The Center villwork from a technological basis provided by 
research at Moh=d V University and by basic knowledge gathered from other 

d:)estic and intcrnati-nal 34urces. Itwill productively adapt and develop, 
tachnology so that it can be annlied effectively. Thus, on the. one hand
 

the Center will receive and verify information; on the other aide and as
 

a result of its work, it will inform the GOM of the role renewable energy
 

can play in the national energy plan; it would also inform the private 



sector of opportunities in the marketplace. To accomplish these ends,
 

a number of related actions which constitute
the Center would carry out 

one level, this would eliminate
a manageri~l, coordinative role. At 

duplication of effort and a lack of shared information. The GOM cited 

to the AID energy tean the exonple of solar energy as a technology 

whose introduction ought to be free to the =nxium 	extent of waste of 
1huo, the Center villlimited resources, and dangers of early failures. 


provide an information clearinghouse service, and might seek some control
 

over funding of development project3 with a high energy component,
 

espccially where funding is provided by international nw..ocies. Ac
 

another level, the successful introduction of energy into rural development 

will require the support of other ministries and departments in the down

stration prcjects. The Center should serve as the coordinator of such 

participation.
 

2. Planning and Analysis
 

Planning and a-alysis are important functions, for 	they both
 

guide research priorities, and indicate to tho Ministry of Energy and Mines
 

when and how various types of energy can be reiiably intrcduced for national
 

consumption. They will also result in the production of much information
 

about the energy hardware market, thus informing the private sector of
 

investment opportunities. The kinds of in.ormation to be produced are 

found in Appendix 71.
 

It is envisaged that the Center would provide a significant 

part of inputs required for a national energy plan. This ill mean that 

the expertise of Center planners--shcvn on the organization char-s in 

Appendix A as "Planning and Analysis Engneers'-will go beyond t--hnical 

knowhow ane will encompass an understanding of the uses of decentr.lized 

renewable energy in developnent. A- has been discussed with the Min'stry 

of Energy and Mines, it is not 3bsolutely necessary hat these plames 

be engineers, provided that their hackgr-.md permits absorption of 
to permit them to make infurted
sufficient technical understanding so as 


decisions, and to work effectively with engineers and scientists who 4l1 

be trained in the United States. The planners will also have to be eble
 

to work with, and in a sense to m.anage, the participation of personnc. 
For example, it
from other ministries in early project planning efforts. 


is planned to evaluate the uses of solar powered devices in agriculture
 

during the first year of the project. One or more 	planning persons will
 

work with petsonnel of the Ministry of Agriculture 	to acquire the data and 

to plan for activities in year two. 

Once demonstration activities are well underway, they will be
 

managed by technical personnel within the Center. However, the results of
 

Obstacles will have to be
these activities will have to be measured. 


analyzed, so as to devise neans of overcoming them in a repional or
 

The Plnninig and Analsia Engineers will perform theme
nationsde effort. 

t~a.3"a A a ll. 

3. Technoloxy R&
 

The Center wold advance technology on its own initi~tin-.
 

three specific initial activities (biomass, hydro and solar) being listed
 

A? 
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below. In addition, as the technologies mature In other areas, and as 
the needs are established by planning and analysis, other technologies 
vill go through development nhases at the Center. 

4. Training
 

The Center's first training activities will provide four 
Ministry staff persons with a rapid familiarization in basic energy planning 
issues and renewable energy technologies, as they apply specifically to 
Morocco. This first effort includes attending an intensive energy planning 
course in the United States and on-the-Job training workshops conducted by 
American experts in Morocco. Later, 19 persons are slated for training in 
the United States, many of whom will study for a Master's degree. These 
people will return to form the permanent staff nf the Center. 

Additioral training will occur in Morocco in a variety of areas,
 
such thAt a minimum of 31 persons .ill have been participants in formal Job
 
training, technical as well as managerial. In addition, a number of persons
 
will have attended courses on an informal basis (e.g., forestry personnel
 
will be invited to Join a biomass workshop), and will thus receive attention
 
in specialized areas of application of renewable energy.
 

5. Ruqity Assurance
 

Early failures in Morocco have led to the need for an activity
 
which would test and provide government-certified performance data on equip
went. This is one of the roles chosen by the Ministry of Energy and Mines
 
for the Center; equipment and training would be provided to assist in
 
developing testing procedures and public information programs.
 

These priority functions will permit the systematic and timely
 
introduction of renewable energy technologies to Morocco. The Center will
 
work through Moroccan governnent agencies which can implement technologies
 
(e.s., the Office National de l'Electricite for small hydro) and will sup
port then through experience gained in its laboratories and on its demon
stration projects. Where several Moroccan agencies are involved, the
 
Center can provide a coordinative function. Results of research conducted
 
by the Center can be fed directly to the Ministry of Energy and Mines, which
 
can establish appropriate policies based on newly gained technological
 
understanding.
 

It is expected that a list of worthwhile projects arranged
 
according to priority will be developed over time. Using sources of informa
tion necessary ti evaluate such projects as outlined in Appendix D, analysis
 
can be done by Center planners. However, it is not necessary to await the 
developmant of the Center's.plauging capability to begin to move on tvo 
demonstiotion projects in renewable energy. There is considerable energy 
potential of social and economic value in both biomass and small decentral
ized hydro z.-neration. Immediate steps for application are recommended
 
while additional research for later expansion is underway. Furthermore,
 
it is recounended that solar pumping be beGun in the second year of the
 
project, based on data gathered by Center staff during the first year.
 
All three of these activities are outlined below.
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D. The Biomass Activity 

This activity within the Center is concerned with energy from wood.
 
._.uch, it will involve three separate areas. First training and 

research will be carried on to determine the best sorts of trees for rapid 
biomass production in Morocco. Second, both existing and newly developed 
species of trees will be planted in various densities nd in various sorts 
of soils to achiev. -he best per-hectare production. Third, end uses for 
wood wvi1l be developed at the village or regional level, e.g., charcoal, 
steam ger.eration of electricity, etc. To carry out these activities, the 
Center will have laboratory and test planting facilities in Karrakech. 
Village tree plantations will be planted (initially, three plantations of 
2500 ha. are pr-rosed), which will require extension of the Center's activi
ties into the village economic life, as well as considerable organization
 
for planting and caring for the plantation. Since trees will require a 
three year growing period before they can be harvested, it will be possible
 
to begin using this biomass for energy generation during the life of this
 
five-year project. Concurrent with the tree-growing period, a study will 
be undertaken of the most appropriate ccnbustion technolo;y for the mars of 
product, and a budget is reserved for three boilers which would use wood 
in different ways. One would produce electricity; one would serve as a 
dry-season back-up for sna.l hydro; and one would produze mechanical 
energy. It is important for this equincent to be available before the 
end of the three-year growing period, as experience can be gained using 
wood from other sources for test runs. 

The technical details of the production system are found in
 
Appendix C, but the national theoreticn1 potential based solely on 
available land is esti.ated to r- equal to current consjmption of petroleum, 
or 4.5 million tons (34 million barrels) annually. Using conservati-re Wood 
growth estimates based on past experiments in Morocco, and projecting these 
numbers based on recormnded densities, it is possible to "row" the 
equivalent of 10 barrels of oil per year per hectare.* Morocco has 
A million hectares of Class 4 and** (in addition to the 7 million hectares 
already in forest for other uses). While it is not clear that all avail
able Class 4 land could be dedicated to energy use, even a fraction of it 
would provide sufficient energy in combuastit.e foro (65 percent efficient
 
or higher if dried) so that a contribution could be made to satisfy village 
firewood, charcoal, and electricity demands on a large scale. 

A realistic projection for the developLent of the bievmma potential 
mst take into accoumt many factors, such as manr.erial capability, 
availability of labor, means for integrating biomwss into the economy, 
and so forth. A major effort would require a vast expansion of the 
Department of Water and Forests in the Ministry of Agriculture. A 

* Class 4 land cannot be us@d for agriculture, but it can sustain the 

densities needed to produce energy.
 

5* Current cost projections for this solution bring it under world 
prices of oil and projected costs of exploiting oil shale domestically. 



decision to make such an effo-rt v .uld not come before at least five years 

from the start of the project (at that, it vould probably be a decision 
to make a regicnal effort). At such a time, it would be realistic to 

asplan .for~plantinf. half a million hectare3 over a seven-year period, 
well as establishment of energy generation and distribution facilities. 

Of course, no single source of enerey meets all requirements and 

research will go on at the Center to find the best applications, amounts 

and places for exploiting biomass in the years ahead. 

E. The Small Decentralized Hydroelectric Generation Activity 

The second major techmological activity involves the assessment 

and demonstration of small decentralized hydro generation. The AID 
program bdgins with a plan to demonstrate three applications in the High 
Atlas. The technical assessment of the three demonstration sites has been 

completed; their recomendations have been made under the criteria of year

round availability of water for power, exiscence of population centers, 
distance from existing or planned distribution networks, only minor dams 
or civil works, irrigation benefits, potential for integration with other 
renewable sources, nd economic cnsts per kilowatt.
 

A survey in the suer of 1979 by the Office National de lElectricite 

will indicat. additional sites for more detailed consideration. By October 1 

it will offer 20 ptential sites from which the ten best technologically 
will be selected with the assistance of an American expert, and the final 
three selected for demonstration funding under this project. The selection 

process will involve ti.e GOM agencies agreed uon by the World Bank and 
the GOM in previous negotiatinns, thus avoiding possible conflicts due to 
different criteria.
 

These sites for demonstration will serve to train personnel and 
will demonstrate the utility of small hydro for possible replication under 
a major loan program which could be develnped for bilateral or multilateral
 

loan financing in 1981. If the demonstration program, including visits to
 

the United States, satisfies the GO., then a major effort involving long

term financinp and coordination with the current World Bank 15-year rural
 
electrification program will be considered.
 

Ba id on the present estimates of rainfall and topography, 
coordinated -ith results from gau.ing stations, population estimates, and 
electrification plans, it is estimated that there is a development potential 
for small hydro of approxinately 33 megawatts at approximately 100 sites 
which would meet Horoccan and AID social and economi: criteria for 
development.* There is a potential for almost that amount again at two 
large sites, which would require high costs for d=%;. The average cost 
per KW ff the 100 sites is betwen $2000 and $3000 installed capacity. 

For a typical 331) kilowatt small hydro site with four kilometers 
of subtransmission lines to.the lea! center, the following capital cost 

Moroccan criteria rmain to be investigated more fully during the
 
selection process.
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factors would apoly: approxitiaely $2000-$3000 per kilowatt for
 

installed generation capacity and $5000 p.'r -,lometer of installed sub

transmission line. The total capital cost for this station comes to 

For 	nine months of
$895,000 or approxim-ately $2600 per kilovatt. 


operation, the total possible electricity generated would be 
2.2 million
 

kilowatt hours. If annual 0&1 costs are ten percent of the capital or
 

apiroximitely $10,000 per year and the anortization ,,'riod is 15 years,
 

the annual cost would be approxinmtely $70,000 per year or about $0.03
 

per 	kwh. Even if the station oerated at 30 percent of the maxinu
 

cost wculd only be $0.10. Operating costs for diesel
capacity, the iu-h 

based isolated energy systems in Pana=n of si.milar sizcs show actual O&M 

'Ang frcm $0.20 to $0.60 per kwh. This hirh cost does nct
 
to the high inefficiency
 

costs ran 

include spare parts or amortizatinn and Is due 


associated with operating diesel generators at less than their design 
load.
 

Other data prepared by AID in a description of a proposed Photovoltaic
 

Development and Support Progran** shows that for a typical small counity
 

isolated diesel electrification systems employing a three kva generator
 

and operating at 50 percent capacity electricity would cost $0.95 per 
kwh.
 

locations with some hydro capacity, geaieratioUTherefore, for remote 
of hydro power is very com.etitive with diesel. On a separate project-by

project basis where a given load center can be suppled by either 
extending 

a grid or developing a small hydro pr-.ject, the smaill hydro seem also to
 

The 	costs for extending a major transmission line long
be 	less expensive. 

a load center are
distances and steppinq the voltage down for use at 


significantly greater than supplyinp, power from close-by hydro oources 

through short voltage lines. 

The site construcrion work will be done by ONE and coordinated 

with other energy projects planned or under consideration at the 
Center, for 

Where small hydro is seasonal and year-round service isexample. blomass. 
desired, the use of biomass with a reliable stew Renerator linkod to the
 

cam be compe-itive with
hydro's generator can provide a service which 


centralized power. This corbination of energy sources will be among the
 
A nineprojects for future consideration and developmcat at the Center. 

the 	need for a 35 kw planthectare biomass pLantation could accoodate 


that might be without water for four months.
 

and 	more familiar, such com-As renewable energy forms become more 


binations to overcome problems of intermittency vil improve the quality of
 

service. 

Sistemas Aisldo - Gastos do Operacion do Plantas - 1978,
* 	 Germcia de 

InsLittuto do Rocursos Hidrta icos y Electrification. Republic do Panama. 

* 	 ?hotovoltaic Development and Support Program, Project Paper DS/EY,
 

-March 1979, AID.
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F. A Solar Energy Use Pr~gram
 

The ex;loitation of solar energy in Moroccc can have a significant
 

impact on the govern=ent's atterpts to supple-ent tradition-1 energy forms
 

with alternative energy resources. The available s3lar energy reaching the
 

ground at Karrakech, for exa-.ple, varies over the yc.1r from 260 (December)
 

to 680 (July) cal/c=2 /dav (Lanlays). The averAge for the year is 474 cal/
 

= 2 /day. There ire also on the average 8.6 hours of sunlight per day.*
 

These values arc very high and theoraticelly there is a nauirjum of 5.5 kw
 

hours of electricity ner day .er M2 of surface area. Thus, if the available
 

solar energy could be converted to electricity at 100 percent efficiency, a
 

peak megawatt cculd be generated for each 200 M2 of surface area. Thif, type
 

of efficiency is not poseible tn,'ay; even with space aFe and highly efficient
 
photovoltaic conversion tcchnolo.-y, cnly 10 percent of t!-is is Achievable.
 

However. because the solar energy p-ofile for Morocco is so ideal for
 
trxploitatiou, uses of solar enervy should be examined, technologies 
developed and applications provided.
 

In order to begin this long-term solar energy development and 
exploitation at the Renewrible Encr,y Center, a progran of study, research 

and demonstration should be initiated. This program should begin with a 

study to define the appropriate p'eogra;,hic and economic development situ

ations in the cotrtry for svlar energy applications. This study will 

require a mlniu;un of 8 ronths to corlctc and shou:ld rm3tch appropriate 
solax technologies with social and economic develop.ent programs. Addi

tionally, this st-dy should identify country-specific priorities for
 

monitorint, rciearc., technolegy assembly and -n.mufacturing and specific
 

sites for demonstr.itions. It is expected that this :tudy will set the
 

course for the so'ar energy related work o the Renewable Energy Center.
 

It is anticipated that the study will be pre, ared under the direction of a
 

consultant workin, with Moroccan personnel.
 

A prelinmirry evaluation by GOM/,LID personnel has identified solar
 

thermal Irrigation and waLer supply anplicationo as a potentially important
 

area of work for the Center. Solar puming technologies are currently
 

undergoing substantial adaptation and innovation and these improvenents
 

are to the point where specific technology/application matches are
 

economically competitive with other punpinc scheres. Because of the
 

in-country need for econon.ically rompetitive alternatives to di,-ocl
driven p-,t9s and the expected it.crease in dispersed agrizvltural
 
irrigation*,. one of the first technology de=onstrations should be
 
solar pimpin,. As a first step in intreducing and a;pplyinj technology to
 
irrigation a:d water supply, snll state of the art thermal solar, photo
voltaic and uind-dr~ven pimping systems should be purchased and installed
 
at sites on or near the Center. This prograr of technology introduction
 
wil reTuire aproximat,ly $200,000 during the second year of the project
 

* Data :aken from the October 1977 .Papportdu Groune Energie, Energies 
Nouvelles 	(preparation du Plan de Developpesent Economique at Social 
- 1978-1982), .inistere de l'Fnergie et des Mines. 

Ibid.
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and should result in at least one system each using the above-mentioned 
three solar processes to be operating at agricultural sites in Morocco
 

by the endS of the second year. It Is possible that additional different
 
techmoloF.ies will also be identified as appropriate for imediate applica
tion. If this occurs, either a different mix of technologies can be pur
chased for the same budget or the solar project budget can be increased. 
The total solar progrm of the Certsr fron studies through technology 
replication will amount to approximately $250,000 for the first three 
years of operation. 

The full project for Morocco encompasses the creation of an 
institution, training of professionals to work within it, information to 

assist In making further decisions necessary to intrnducing renewable 
energy to Mrocco, and two applications of nationAl, social, economic 
and energy significance. 

The Center provides a means for Morocco to expand its capacity to
 

manage energy systems. AID is well placed to give the Center a necessary
 
iumpctus and focus on rcnewable energy; the Moroccan government has recog
nized that this effort is a necessary beginning to a solution of its
 
energy future and may expand its concept to include all energy sources.
 

Ill. SOCIAL SOUNDNESS 

A. Analysis
 

The Moroccan social and political structure5 doew not pose major 
obstacles to introducing renewable energy technologies such as those pro
posed under this project. Moroccan farmers along the coastal plains ere 
well familiar with wind-powered pumping systems, although many such systems 
were abandoned in the 1950s when diesel- -uered motors and/or gravity irri
gation were deemed mre practical. Solar energy for hot water heating was 
introduced on a limited scale some 20 years ago, and there is currently 
wide interest in this technology among government planners and the science 
and technology com~unity. Most Moroccans in the rural sector are aware of 
the large hydroelectric da.ms which dot the mountains and valleys and the 
pace and benefits of rural electrification which aow reaches most main tons. 

Although all the long-range imJplications of the technologies intro
duced in this project may not be evident, Moroccan officials and villagers 
at the proposed small hydro power sites, for example, appear quite receptive 
to the planned demonstrations. Since much of the rural population already 
derives household fuel from brush and forests (with increasing difficulty 
in nany of the mountainous and semi-arid zones), controlled wood lots 
undei intensive cultivation should be readily accepted as providing a direct 
and comerehensible benefit. Wit the introduction of solar pumping, the 

demonstration will largely sjubstitute this energy form for human, animal atrd, 
in some cases, fossil fuel energy. Except for the question of maintenance 
and need for back-up systema using conventional energy, the benefits should
 

be ;eadily appare..t to the small farmer. 

Therefore, while we are reasonably assured of the acceptability 
of these technoloieas, an important aspect of the project is to determine 
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hwo 	 these technologies are used by the rural population and what socio
economic changes in the environment result as a consequence of this 
technology. 

In develcping renewable energy applications, the Renewable Energy
 
Center at Marrakech will be looking at socio-econrmic i~plications. Per
sonnel from the Center, or contracted by the Center, will conduct socio
economic feasibility studies on the threa sites selected for snall decen
tralized hydro demonstrations. This sort of groundwork is often overlooked 
with unfortunate long-run repercussions. The range of issues for social 
analysis is extensive and includec: 

1. 	 Current village energy services and their application to 
special activities; 

2. 	 Now demands for conventional energy which may be created by 
renewable energy demonstrations;* 

3. 	 The long-run and probably deteriorating supply/demand 
relationships for wood, brush, and dung as village fuel 
sources; 

4. 	 Technical performance of devices, including problems of 
maintenance and delivery to a dispersed population; 

5. 	 Cultural c-ngruence and associated behavioral changes; 

6. 	Costs relative to existing and alternative technologies
 
which could inhibit future applications.
 

Again, while the purpose of the demonstration projects is to test 
both the technological and socio-economic viability of renewable energy, 
sce preliminary observations may be made. It lo clear that demonstration 
projects should be sited with great care to assure selection of target
 
villages where the impact of new energy sources will be strong and
 
beneficial. In discussions with the Ministry of Interior, criteria were
 
used that assumed selection would be made amng villages where additional
 
development funds were slated as part of a Moroccan effort to create
 
village centers as productive alternatives to the urban areas.
 

* 	 For example, the project does.not provide for motive paver, e.g., for 
land treparation or farm-'to-market movement of produce, both of which 
are dependent on human.and,animal effort or petroleun-powered 
engines. 
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With regard to project congruence with existing practices, it
 
may be noted that many isolated mountain villages in Morocco are already
 
familiar with small water power technology. Thus, it Is unlikely that the
 
SDH technology will be rejected for societal reasons. At one projected
 
demonstration site, there is a 12 KW SDH system operating off a spring.
 
The power generated Is only sufficient to light the village chief's house
 
for a few hours each evening. It is pooposhd to replace this inefficient 
spring-powered unit with a la'etr unit which will provide electrical power 
for all the inhabitants of the village
 

For biomnas de=onstr.otions, there are several non-technical issues 
critical to the successful denonstration of the tree plantations project. 
Most center on the manage,-ent of the tree plantations. 

Although the land to be used is all Class 4 land, land not suitable
 
for agriculture, ownership niy be shared. The land may be individually.
 
collectively or government owned. In putting together a 2500 hectare
 
demonstration site, land ownership m.ay be an important issue to be resolved
 
by the governmant and villagers affected.
 

Villagers will have to be mobilized to help establish the tree
 
plantations an to maintain then durin- the three-year growing period.
 
There will be certain periods of high labor demand such as durinc- initial
 
plantings and at harvest tine. It will be important that the villagers feel
 
they have a stake in the tree plantations; otherwise, they may be reluctant
 
to contribute their services (even though they may be paid). While labor
 
requirereuts do not appear to be very great, optimal planting of the biOmasc
 
plantations may occur roughly at the same time most other crops are planted. 

Clearly, the tree plantations proposed in this project involve 
a number of important social and economic issues. As part of the pilot 
applications of this activity, analysis will be required of technical 
and behavioral questions. 

Problems of social soundness nay wel surface in the specific 
application of new renewable ..nergy sources at specific sites. Indeed,
 
the social and economic feasibility studies developed by the Center are 
designed to reduce these problems. Bu-', as the followiag section on 
benefits notes, the overall project is socially sound and desirable. 
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B. Benefits
 

The project and its associated activitieg should result in a number
 
of dceirable economic benefits within the context of the AID human needs 
objectives. These benefits arise first from thn introduction of new 
energy sources o villages which previously lacked them. Secondly, they 
ariae from the replacement of human and animal effort in critical peak 
labor demand activities such ,as threshing. In iddition, there Pre
 
benefits, such an reducing dependency on imported encrqy, which are
 
national .n scope, nnd which :ut ncross the lines of econonic cla3ses.
 

Uiith reference to the dioidvantiged rural population. economic
 
benefits -rise at the village level in the following ,Zivi. First, the
 
production of biom.as should directly provide fuel for cooking and haating
 
fires of the rural poor, either through lurning of wood, or of charcoal
 
made frcm the wood. Ktonasi plantitions chould provide some eurloyment
 
for villagers (plinting, care and hirvsting). The eventual production of
 
electrical and rechanicil power, through equinment to be purchased under
 
the project, ,4ll nrovido an opportunity for additional e:ployment, pro
vided such power is rarefully integrated into a scheme for the otimulation
 
of s all enterprises in the villac.
 

Solar pumping, too, can provide economic benefits to the rural
 
poor, through the introduction of new cash crops made possible by irrip3
tion, for example. Again, the technoloqy muit be ipplied as part of a
 
well-:hought-out agricultural development effort. It is possiblc that neu
 
credit mechanisms will have to bc dkvele'ed in the context of the
 
deconstration projects, so that truly poor rural veople who nevertheless
 
have some land can gain access to the new technology. Sall hydro power
 
can have beneficial effects on rount.in ponulatin ccnters, uch as
 
market towns, through better food storage ind procesnin, facilities,
 
lighting, school and dispensary electrification, provision of power for
 
snall-scale repair and construction shops and access to ccrunicntions.
 

Villages condemned to dirkncss in the eveninp arc limited in tho
 
time available for educational, entertainment or productive activities.
 
Evidence in the Philinpires indicates that lack of liehting is a contri
butiug fOctor to high birth ra:es. Complete reliance on wood, brush.
 
dung or straw is nct only phvsically bur-ensone to the vcncn and
 
children involve in the increasinglv lcny trek to gather it, but also
 
results in further soil doegridation. Sheet and gully erosion increase
 
and organic nutrient, are removed. in the absonce of enerpy-using
 
pumping systems (whether drivcn by diesel, solar, wind, humin, or
 
animal tean;) village water supply is often confined to human or animal
 
haulage-from surface sources. The risulting supply is inadequate in
 
both quantity and quality for drinking, cooking, clothes washing and
 
bathing with resultant sanitation and health problems. In short, the
 
greater the reliance an traditional energy, the more likely it is that
 

http:rount.in


village residents have i low ihysical quality of life, few coployoent 
alternatives and little potential for improvement. 

In addition to impacts at the village level, there are nitional
 

implications arisin$ fron the successful coniletion of demonstration
 

projects. The substitution of renewable ener,.y sources for expensive
 

imported petroleun frees scarce foreipn exchange and dr.nestic resourccs
 

for other purposes. Substantial reduction of fossil fuel used to
 

generate electricity fron n n'tionxjide grid can be obtained by tyinc in
 

a number of decentralized hydro ntitions to the grid. This car.be done
 

by running central generating plants at less than too capacity, and
 

uairg hydro power to meet demand penks. For such a purpose the hydro
 

stations would'have to be sized larger thin required for rurAl village
 

or town uses; but the additionn'& cost of increased generating capacity
 

at a s'.ll hydrn site is relatively modest.
 

In the biomass area, one of Morocco's current natural resource
 

problems is the deforestntion which is taking plncc at a net rate of
 

about 15000 hectares per year (the government plants anproximately
 

25,00 and 40,000 are cut fron mnture growth). A beneficinl ic-pact of
 

the biomuass plantations can be expected to he n przservation of existiln
 

forests, the reduction of upstream erosion and dowr.strea siltation of
 

reservoirs. To nchievw these ends plantotions nust be substituted
 

successfully as sources of supply for the current wood market (it is not
 

knov. at present how ouch deforestation is due to individual, non

marlket related taking).
 

If a village demonstration program is deered successful, it
 

should be adopted on a much larger scale, and may be able to be extended
 

to urban areas, providing energy for both domestic and cert.lin indus

trial uses.
 

Other Center activities ,-illhave economic impacts as well.
 
During the first start-up period when the trainin2 propram is developin'
 

an understanding of basic potential for the introduction of renewable
 

energy, mirket studies will emerge. Only one half of the irrigable land
 

is now developed in Morocc, and water pumping analysis is slated for
 

determining solar pumping possibilities for the rest. Other narkets for
 

renewable enerry will ba discovered (e.g., hot water) and results should
 

stimulate activity in the private sector. Quality assurance efforts bV
 

the Center should help avoid the market rotential being damaged by
 
faulty devices.
 

The orimary social'sirntficance of the Center's work is that 

village poor will be Riven 9pportur.ities for advancement thrcugh the 

addition of energy to their productive cr,tantial. By relating electri

city generation to the other devclopme:i: nctivities slated to be intro

duced intD corrnunes by the GCY, villacr .c.-ncmic life should be 

stimulated and the tide toward large cicies r .v be slowed. In the 

,A0 
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context of an articulated policy by the W! to improve villaFe life 

decentralized ener.y !q the technological analogue to retaininp rur *1 

populations. The AIT) nrograz cnn be one element which wtllassist the 

G to carry this po!icv forward. 

In the lon run, the dconstratin of the vilue of renewsbie
 

energy for the rural population will hnvc national inplicntions for
 

urban nbpulation -;ho potentially will be hotter served bot!! through
 

the reduction nf overcrowdinr and throuogh the results of the country

side "growini" enerly for thc city 

The technologic.l irmact is both specific and penernl. ?lost
 

specifically, the technnioricpl work of th: Center trill re.sult in
 

quality es3urance of nerforr.qnce of solar equivrent' the intriduction. 

adaptation, ind ad-ncement of spccific solar devices and the bringnG 

of agrononic technnlo-v t forestry p: duct-ir rethnAs. more b'roidlv 

the end use inalysis it the Center cn result in eiffer-nt cinsuter
 

devices bcinp produced to -!pplv net? en2rev forrq to traditiInal uses.
 

Fron the traininT included in the project affort, therz al3n will be
 
4
produced scientiically trz!ne enc .neers vith tcchnonopicl skills
 

for ap'iiciticn in the production n; cnery end its aDolictions. Th?
 

init~sl exposure of these volinc engineers t^ the villirtc tqrrers ijill
 

rrov:.de the bnsis for th.zn to develon technolories in service of the
 

ruril poul~tion. Tcchnolorzical &!vellp-ent in nanv devel-pin::
 

th.. nodrn, urb.in sector. RenewAble
countries his nost often been ft. 


enerry technclnv in the for-.t introduced by the Governnent of
 

!(orncco and AI), his n ch'nce of chenainR that fcas.
 

IV. ACTIVITY RF..LTS
 

The activities anA milestones nre develooed in detail in ths2 

aroject irpIemcntitiin ch-rt. In -neril. the result rf the affort in 

Morocco over a five-year nerio:! will la n group if rmre than 19 well.

trnined ren~wible enerry experts to work f'r the introduction of
 

renewable cneroy. Th's revrepents • do'iblin' of existina nersnnnr2 
 at
 

the headqusrter3 of the new ninistry char(ee rith :inntional enerrv
 

maneenent rissicn.
 

This group will work toecther to coordinate and develop efforts
 

that advance apolicAtion of renewable enery.v. 'Nio rAin activities in 

bioass and small hvdro tiiI be,7in ir=edintelv t- be foll-twed in nne 

year by n water puwin. prefrir
 

The bionss activity *411 involve a test nlnr-tntion if 2t) hec

tsre3,"where various snecitic investi-tinnr *All be cirried out as
 

det-iled in Anncndiy C. There'will also be three dennnstrntion hlan

tations, which will eventutAlv r-.runt to 75NI hectires each (nnly ene

third of each plantation will be nlanted e-ch year bec'ure of the
 

http:rrov:.de
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planned hirvestinr unttarn). Equinrent th usp the enerav notential of
 

the rinntations urIll be ordered in the third yeir of the nroiect"
 
generation of W.1 % will be en iventual outnut at one site (Veor 4),
 

anA 250 boiler horse-nwer %rill be rrovided nt a second site, for a
 

possible c;-binnticn of clectricitv rener'tion an. nechAnicsl enerqv.
 
At he third site a linkinc of decentralized hydro ind binmass will be
 

plannnd, -robnblv rbout 50 kw. for stead7 peneration of electricAl
 
power during reriod of dry strean beds.
 

The decentralized hydroelectric oeneration activity will involve
 

three sites. each penerating 200 Aw on a yenr-round basis. One will
 
be on the North side of the HIph Atlas. ,nd two on the drier South
 
side.
 

Solar puuoing activities will be investigated during the first
 

year, and implemented durin; thc second and third years. The amount
 

reserved for equPi.nent wnuld permit application of solar energy to six
 

to ten locatinns,.denendinZ on severnl fictors. At orcsent it is
 

thoulht that one or two opvlicntions nucht tn be for village drinking
 

water. and the others for spricultural uses. 'hat Rctu'l~v han ens will
 
depend on research durin, Year 1.
 

.nurin:the developmcnt of tbei Actirities, mor2 substantietinn
 
for addilional projects will be undertnken. Rased on the :dditional
 

analysis a lon;-rane progran crn he develored at the Center.
 

Thus, peonle. nlann, an! projects all emerge from the effort.
 
The project scopes include initial studies, dcmonstrntion efforts end
 

plans for major scale introduction into the national and rural cc-noiy.
 

The ninagement supervision role of the Center should fecilitnte integra

tion of activities inong the ninistries so that rcnewnble energy rnkes
 

its most reasnblv nlece in the econoric future of the country.
 

V. FINANCIAL PLAtV
 

The costs identified in this nrolect oa-er fot eich sub-;roject
 

are based on current analyis of nrolected exnenditures. Much of the
 

energy Center's work program will ba developed in the first year.
 

Thus it is not ?ossible to 71ve detailed estimates now for eich of the
 

Center's provosed activities. For exa'lc. $751,W) is nlinned for
 

Year 2 Center budget to purchase solar nw-in2 equirnent. The exict
 

number of solar ?umpin demonstrations and the cost of cich individunl
 

denanqtratinn vtll be deternined by the solir punning demonstrntion
 

plan tc be nreparad in Year 1. £1V hive include' S40,On0 under Technical
 

Servicos in Year 1 to ca"er the cost Qf social analyses in order to
 

providi ns accurate a "icture cs -"ssible of the s-cio-ecnnomic 3Ct-n 

rural Populations of renewAble energy a4plications. tvhile the gOneral 

magnitude of resources can- O'etermined n-q the specific allocation 

must await the detailed Qan-edvsepel for "roject Year 1. 
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The recommended United .Kates Cirancisl contribution to this pro

ject over thrce yeirs in 7.4!1 millior.. This amournt- covers the foreign 

zchange cost o? three cate-ories: technical services ($1,421,000); 

participant training ($321,100)- and equiprnent ($1,230,000). Inflation 

account for the rerainder ($441,000).and continencv factors 

COM contributions, althou-h difficult to calculate in detail at
 

this stage, are substantial. The 50HM will construct and staff a .enew

able Enerry Center. Construction costs are estirated at a minimun of
 

$500,0OP (exclusive of lind acquisition costs). By the eni of Project
 

Year 4, the Center will have a staff of 26 yrofessior.il and additional
 

Anual salary costs will be over $700,000.
administrative "crsonnel. 

The hydro.cwer and biorisource demonstration projects will require sub

support sarvices and construction,
stantia'. GOM outlays for labor 


These outlays will dwtarf the United States contribution, es.ecially when
 

the GO! beins replicatinp the dennnstration projects. The three
 

decentralizel hydropow;er demonstrations w'iI require a GOM outlay of 

roughly $430.00i for civil enoineering. United States costs for the 

demonstrations are estimated at $450,000.
 

The G0," realizes that the develcpment of renewable energy 

resources tcn.s nit to be capita! intersive. Indeed, the majority of 

project costs will be local, not fe.reiln exch3nge. However, while the 

GOM share of the project will be high, the potential for saving s!roccan 

earned forci.n exchan.e .s also hiph. FAch b.rrel of oil equivalent 

produced by reneweble energy will save the OAM the foreign exchange 
.equivalent o? a barrel of oil. AditiGnal costing will have to be done 

to deternine ho: much the GO'! vil. contribite financially to the project. 

A conswr-;ative eatiate is th3t the rj' : will contribute $2 for each 

dollar of United States assistancc
 

Tible I shows -lanned United States expenditures by sub-projects 

and by project year. Table II is a surgery of total cost estimates by 

project year. 

http:yrofessior.il


Tablc I 

PLANE EXPEIDITURES BY SUB-PROJECT 6 PROJECT YEAR (US $ 000s) 

A. Renewable Energy Center* 

1. Equipment. 

PY 1 
US/HC 
50 500 

PY 2 
US/HC 
500 10 

PY 3 
US/BC 
30 

Total 
US/UC 

580 

2. Training 42 152 90 284 

3. Technical Services 280 110 160 550 

4. Inflation (10 percent) 37 76 28 141 

5. Contingency (5 percent) 19 38 14 71 

428 876 322 1626 

B. Biomass Project 

1. Equipment 100 200 300. 

2. Technical Services 40 20 50 110 

3. Inflation (10 percent) 4 1? 25 41 

4. Contingency (5 percent) 2 6 13 21 

46 138 288 472 

C. Decentralized Hydropower 

1. Equipment 350 400 350 

2. Training 36 36 

3. Technical Services 560 65 200 35 760 100 

4. Inflation (10 percent) 91 20 111 -

5. Contingency (5 7ercent) 46 10 56 

lub-total A083 230 1313 

?roject year sub-totals 1557 1244 610 

PROJECT TOTAL * 3411 

Costs for Center inu.lude Solar study and demonstrations. 
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Table II 

SWO4ARY OF COST ESTIMATES BY PROJECT YEAR ( US $ 0008) 

1 PY 2 FY 3 TotalsA. AID Inputs 	 P 

250 1420
1. Technical Services 840 330 


78 152 90 320
2. Training 

400 600 230 12303. Equipment 

4. Inflation (10 percent) 128 108 57 293
 

5. 	 Contingency (5 percent) 65 54 29 148 

656 34111511 1244 


B. CO Inputs 

The GOM will provide the building for the Renewable Energy
 

Center (estimated at $500,000 not including coat of land), and professional
 

and administrative staff of the Center (26 nrofessionAls by the end of
 

all civil engineering costs for the small hydro demonstrations
Year 4), 

(estimated at $400,000), and all personnel for the hydro study; land, labor,
 

seedlings, and maintenance for the biomass plantations.
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Table I1
 

ANTICTIPATED USE OF CONSULTANTS
 

Year Type 	 Duration (PI/f) 

1 Project Advisor 	 9 

Decentralized Hydro Expert 	 3
 

Biomass .Expert 	 3 

Solar Thermal/Photovoltaic 	 a 

2. Project Advisor 	 24 (resident) 

Decentralized fydro Expert 2 

Biomass Expert 2 

Solar Thermal/Photovoltaic Expert 2 

Development Advisor/s 4 

3. Technical Consultants * 	 10 

Will include small business consultants: possibly rural 

sociologist or economist. These ;ersons will work both 
at 	ministry and local levels to inplement development 
projects, particularly those invnlvinz small hydro.
 

** 	 No specific designations :-re given- these will depend on 
program development at the Center 
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VI. IThLDIE?!TATION SCPEDL'LE 

The technical assistance portion of this project will be implemented 
through the vehicle of r host cmuntry contract. DS/EY and HE/TECH will 
assist the Hissicn in preparing the necespary technical RFP so chat 
ideally a contr.:t award can he made four nonths after the signing of a 
Project Agree-e..t and som.etime during Drcetber 1979. Various entities 
of the Hinistry of Enerly and Mines have had substantial cor.tract experi
ence in the areas of :?ctrol,"n exploration lirge hydroelectric installa
tions, etc., and thus contract mnage ment cnpability is strong. It is 
thought that most U.q. origin equipocnt requircd for this project can be 
procured on a moarc cost effective basis through 'SAID/M. That is 
technical s.ecificitions ill be prepared by the Technical Assistance 
Contractor in collaboration with the Ministr: of Energy and tines, and 
channelled throunh the AID procurement system for conpetitive awards. 
In order to have core trained staff available isearly as possiblc 
during the life of the pro4 ect, certain pzrticitant training activity 
will commence before the signinp cf the proje:t agreement, e.P., via 
USID/M's Develor'ent Training and .Linage.ent Improvement Project (0149) 
and various centrally-funded prijects, host country candidates have been 
recruited to participate in diverse short-term ind long-term training 
programs in the renewable energy sector. Futut- training activities will 
be covered by this ptoject. 

Figure 1 shown the planned schedule of iSplementation for the first 
three years of the project and associated activities. Shown are start-up
 
activities development of the Center. and small hydro, hinmass and solar 
pumping. It is realized that certain dates are approximate, and tha; there 
will probably be sane slpa~es. Nevertheless, certain dates are regarded 
as key milestones. These are set forth below. The implementation schedule 
for the fourth and fifth years of the project will be developed diring years 
one and two. 
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n.Sure 1 

1. 	 Start-Up 
Recruitment of four en~ineersSuer 1979 

Two 	engineers tt BrookhavenSeptember l.79 
In-Morocco traininr of staffJanuary 1980 
Biomass research and villaoc selection begtin
March 1980 


2. 	Center 
Septembor-Decenber 1979 Renewable Energy Center Law 

Septe.wber-December 1979 Director n.point --d 
Site identificaton and acquisition starto
 Seteber-December 1979 

Director commences nroject planning.
April 1983 

BuildinA started
Septenber 1980 

Building oc:upied
September 1981 


3. 	Small Hydro
 
O.N.E. completes study of 20 sites
September 1979 

Sites selected and design begins
October 197c! 

Major site 3tudy begins
December 1979 


-- 3 sites
Construction begins
April 1980 

Three sites operationnlNoven,ber 1980 


4. 	Biomass
 
Center research design and lab designFebruary 1980 
Equipment specified
March 1980 
 location

June 1980 	 Experimental plnntines 3t Center 
Two biorass scientists to United Stares for 

September 1980 
graduate study 

5. 	Solar Pumping
 
Solar pumping study beginsApril 1980 
Solar equipment orderedOctober 1980 
Solar site work begins
January 1981 

Solar .umping begins
May 	1981 




IMPLEMENTATION SCHEDULE
 

1979 . 

Activities Sumer Scpteraber October November December 

Start-up Recruitment 2 engineers 
of 4 engineers to Brookhaven 
(Ministry of (total: 3 months) 
Energy & Mines) 

Center Law passed Director Review of nbtional energy planning 
appointed and development 

Site acquisition 
commences 

Small Hydro Study of 20 sites Consultant to Morocco Major study (18 months) 
-- 0. N. E. -- Select & prepare design for seven of 200 sites 

U.S.-horoccan sites 

approval - 3'sites Equipment order 
for 3 sites 

Biomass 

Solar Pumping, 



1930-
January February March Aoril May June
 

Energy planning Biomass workshop Biomass research Small hydro Site visits Brookhaven
 
and applications workshop reports w
2 engineers to
seminar 
 review (2weeks)
Brookhaven 


2 solar engineers
 
to United States 

I Project planning ' 
(Solar, Bioinass)
 

""I
 

Moroccan hydro engineers in
 
United States (2 months) 

Center research Villages selection- Management Planning
Experimental 

design Site Acqui- plantings 
Lab equip- sition begins (20 hectares) 
aent speci
fled 

Solar pumping study 
commenced
 



Fi gure 2 (continued) 

1980 j 1981 
kctivities July August Septerober October Noveber December January 

Start-up Solar engineers 
return 

Center Building 
commences 

Small Hydro Site wor+. ends 
on threc sites 

Hookups of
three sites 

Electricity
generation -

three sites 

Biomass Management 
planning 

2 biomass scientists 
to United States 
(18 month study 

Site work begins 
on three sites 

- Solar si te 
Solar Puming Complete study Solar equipment_ 

work beginordered 



I May June July August September September 

Building 
occupied 

Training program 
development 

Major hydro
site study 
ends 

Study vf blomass 
hydro joint generation 

Solar puming
 
begins
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VII. EVALUATION PLAN 

A. Renawable Enerry Center anM Activities. YeArs 1 and 2 

The success of the Renewablc Energy Center aeoenis on the degree
 

to which eich of the functions contributes to the intro'duction of re

newable enerlpy into both the plinninn nnd develonent of the country's
 

enerRy system. The Director of Fnerpy has indicated to the teim his
 

desirc to so: an intecration of renewable energy into the planninp
 

the bcvluat.id -n a yearly basis is
 nrocess. Thus, one of fictors t) he 

first ye.r. the acouisitien
how wcll this. is being icc-olnlshcd. In t, 

and the preparation of reports for theand ore'anizatinn -f data, 
T)irect,'r c-ncernin7 digcrcte technolo;ies sh-uld he undertaken. Funds 

have bcn included in the budect f-r the ,mcrtakinp.(in Year 1) of 

it eithcrini- .nd evIluiting the necessl'ry d-ta
sociPl inalysis nioed 

(see Secti'n V - Financial Plin). The first evaluation will describe

these activities and the recepticn hv the Ministr-'.
 

a
In the second year, nvirseas trriinin' will have becun for 


s i.ll hyir- an;! solar nunnin' prcjcctq
nun!ber of engineers. And biocass. 

this veir's activitics sh-uld incluAn
dll have begun. -viluation of 


the interest and narticipition of tic ministries cincerned uith develc

ment. Thus. the full coonernti:i nf the Ministry of Agriculture will he
 

c-?r.nce solar ptr-.inr enstratlns. In binrass. the

requireA to 

successful acquisition of land in. the -biliza:1"n -f rural Workforces
 

trill be require. ane for the first tine, conreration willfor nl-intin-
Prohlens enccuntered will hive t- be

be rejuired at the locn level. 

csrefully evaluated and snluticrs foind if bi-'nss is t, attain its 

In small hydrn, the Office Nationilc d'Flectricite"otential in Mnr'cco. 

will lircely be responsible for the installaticn of units at the
 

selected sites. Evaluntirn will he mile by the Center staff and P
 

foreign consultant of the success of th: operatin7 installations in
 

meetiTng eesi'n snecifications.
 

R. Bianass
 

Evaluation as a senarste activity (apart from the Center) will
 

be i nortant durin7 the third year of the project. In biomss thcre
 

sre nsny uncert31nties and notential 9roblcns. of both scicntific and
 
idn;)t.bility and ir-wth rites
orzanizational natures. Knowledge of soil 


are based thus fir on sonewhat limited qepFra-hic evidence -- nine years
 

-lus inf rMati-.'n Pathered in
exnerfence with an exr:ritentak nl3ntinp. 

et Forets. B, the
 

conve siti:s with f-rcsters in". officials of Eaux 

end of the third ve-r -f the -r-iect, sone -rcli faryv conclusions will
 

be able to he dr-.-tn ab-ut $he suitabilitv of s-ne eucalyptus species to
 

adapt t- clnse rlantinz" this nssu?.s that test plantinns can bevin nt
 ^
 
yet not have been tine t
the beginning Pf the year There -!Ill as 


test other s-ecies, or to have nerfornzee any -enetic wcrk in a
 

laboratory.
 

http:bcvluat.id
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Scientific evaluAtion will thus be limited: ho,,ever, the managerial 

and technical nuestions relative to development vf a wood energy system 

will have to be nddressed during thc third year. inisnuch as prenArations 

will be made to move to denonstrations ef nechanical and electrical 

energy generation from wood during Year 4. The organization of trans

portation of biorass. the setting ur of end uses (e.p.. small industries -

an iden mentioned enthusiastically by Xinistry of Energy personnel), and
 

the menns taken tn Avoid social disruotion, all will require ouch thought
 

and plannina. Evaluation of the bionass activity will consider this, as
 

it is as imoortant as the scientific aspects for the future of this form
 

of energy.
 

C.Small Hydrn
 

In small hydro, it is honed to have operatina demonstration sites
 

by the cnd of 1990: at the snmc tire the study of about 200 sites will be
 

proceeding. In the third year, comnirlsons can be made between small
 

hydro gentration And a villaxe where diesel electricity is now prnvided!
 

a ,illaze with nn electricity- And a village where a very srall (1I0 kw) 

old hydro unit is prnviding pnwer :o tv- or three buildings only. 

Patterns 'f d;!veo_,ment of electric use should he able to bc measured 

from the first weeks of oocraticn over a period of twelve to eighteen
 

mon'hs. The Office Nationale !'Eicctricite maintains that developncnt will
 

follow the introduction of clectricity. The Director of the Renewable
 

Energy Center will, throuoh his snill hydro engineer, not only follow
 

operations of the hydro Ictivit, 1.=t will actively plan for those addi

tional activities necessarl for full une of hydro energy in dcvelopment
 

(again, sill manufacturinR and iervice industries nrea possihilitv also
 

tyin? in hydrc with bioamass-fuelei gereration during dry periods). In
 

aporox~mately April 1982, an in-denth avaluation will be held to examine
 

overall nrogress of the project.
 

VIII. OTHER DONOR ACTIVITIES
 

The UNT)P sent a mission to Morocco in April 1979 to investigate
 

whether Morocco would be willing and able to participate in a regional
 

program involving a.)'l":ations of renewable energy. The mission conclu

ded that the Renewa.:. Energy Center would probably be nominated by the
 

GOM as the responsibil organization for such an enterprise. V"DP has 
a 
small (10n2) solar heating installation in a small town south of Rnbat. 

It has no present -lans to work in the renewable enerpv area within Morocco. 

The World Bank plaos to Ihave a mnlor project to extend the electri

cal dotribution system in Morocco. This will take place over the next
 

fiftee. to twenty years. It is possible that financing for a major decen

tralized hydroelectric effort riay be sought from the Bank, following
 

successful demonstration of the technology by the Renewable Energy Center.
 

"q . (I' 
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Though French companies are ntteptinq to develop exports of solar 

thermal collectors t- Horocco, there is no French government program in 

this area within the country. (Som.e engineers are studying basic science 

relative to solar at French universities.) There is no known involvement 

of the German government, or of the African Development Bank. 

I' 
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Project Titla & Number: 

NARRATIVE SUMMARY 


Program or Sector Goal: The brooder objective to 

which this project contributes: 


Expand the uses of renewable energy in 


rural developmeat 


Project Purpose: 

The purpose of this project is to create 


a Renewable Energy Center for Morocco to 

carry out studies and demonstrations that 

will contribute to formation of a 

national energy plan. 


Outputs: 

Trained personnel at Center and in 

Ministries. Renewable energy studies. 

Renewable energy projects and reports. 

Renewable Energy Center. 

Quality assurance program 


Inputs: 

Technical services 


Equipme t 

Training 

Moroccan Ministry of Energy Personnel, 


of Land and Buildings 

PROJ ECT DE 
LOGICAL F 

-31-

OBJECTIVELY VERIFIABLE INDICATORS 

Meosures of Goal Achievement: 

Substantial increase in plans for
 

and applications of renewable energy
 

in rural development projects.
 
Ministry's budgets include renewable
 
energy activities
 

Conditions that will indicate purpose has been 

achieved: End of project status. 

- Physical establishment of a Center
 
- Research and demonstration projects
 

operating.
 
- Center functioning in all depart

ments
 
- Center's studies being included
 

in national energy plan
 

Magnituo of Outputs: 

Trained personnel (Center only) 19 
Trained personnel in ministries 12 
Renewable energy studies 5 
Renewable energy projects and 3 

reports 

Renewable Energy Center 1 
building and lab equipment 

Impleamtation Target (Type and 0uontity) 

IF.
 
) .5.,000,000 

59 -person/months ) 
As necessary 

NlL
 



Life of Prolect:;N SUMMARY From FY _ to FY 
.MEW0RK 	 Total U. S.Funding 

Date Prepared-

IMPORTANT ASSUMPTIONSMEANS OF VERIFICATION 
Assumptions for achieving goal targets: 

- Ministries include renewable energyevelopment plans and budgets of various 

resources in rural development plans
inistries and reports of the Ministry 

f Energy. 
- New energy generated is used to 

stimulate new enterprises at village 

level 

GOM makes careful selection of
 

village deronstration sites where
 

impact of energy will be strongest
 

Assumptions for achieving purpose: 

Enough trainable personnel can be
 
GOM project reports. Contractor 


AID Mission reports. recruited. Large amounts of land
 
project report. 	 for biomass will be provided by GOM
 

Moroccan electricty itility will
 

aggressively pur:,ue activities in
 

connection with small hydro site
 

identifization and development.
 

Assumptions f,. achieving outputs: 

release personnel
Ministries will
raining reports 

part time for training in Morocco,
 

.nergy study reports of Ministry of 

full time tor overseas training.


Energy. 

*iald visits to sites; reports. Center staff will be able to work
 

independently after field briefings
:ield visit to building. 

by experts. Ministries of Agriculture
 

Interior, Housing and Plan will coop

erate in projects. Moroccan govern

finance construction and
ment will 

land costs.
 

Assumptions for providing inputs: 

AID can contract for services
,ouchers. 


required.
:opies of subcontracts 

Government of Morocco is willing
teports 

to provide required land to con

struct building, and to assume
 

responsibility for all dirham
 

costs.
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1. Organization
 

The organization plan for the Renewable Energy Center is designed
 

to fit its evolutionary character, and also to take into account the 
time
 

required to form aualified staff, in a country where there ie a 
chronic
 

shortage of technical snecialists in all fields. The investigations
 

carried out by team members cencerning the availability of personnel 
have
 

influenced their recou- endations as to the progressive development of the
 

Though engineers with excellent training arc available to the
Center. 

Center, none has had other than casual exposure to renewable energy tech

nology. Tbe'training program describnd below is designed to build upon
 

undergraduate training of engineers in 3uch fields as hydraulics 
and
 

electricity. This will require time.
 

Figure 1 shows the organization of the Center as it is expected
 

to be during Years 1 and 2. In the team's view, the early nomination of
 

come from Ministry staff. until
 a Director is not critical- directio, can 

It is, however, critical to identify the four 

a Director is selected. 

planning engineers, who will perform the initial work of cathering and
 

analyzing data. and planning for the introduction of renewable 
energy as
 

The Ministry has indicated that it will not
 
a substitute or new source. 

be difficult to assign four young engineers to the planning 

function as
 

Ir fact, it is already considering specific
early as June or July. 1979. 

persons for at least two of these positions.
 

The Ministry has also planned to have a legal advisor.who
 

would work with .inistry technical personnel or the Pirector 
when he is
 

nominated, to draft legislation, arrange for the acquisition of land,
 

he end of the first year, two "finistry personnel
and so forth. TowL:-d t1

to be
 

will receive training in solar pumping in the 1'nited States, 
so as 


able to work at desiguated sites during Year 2.
 

some Quality Assurance work
During Year 2 it is likely that 


will be performed, on renewable energy equipment already in 
the country.
 

A Quality Assurance engineer will not yet have been trained, 
but initial
 

work can be begun by the Planning and Analysis engineers 
in cooperation
 

vith Faculty of Science nrofessors.
 

During the first two years of the Center's existence, and
 

while the process of acauisition of land, constructing and eauipnine 
of
 

buildings is conti-oing, Center staff will be recruited 
and trained
 

accotding to the schedule set' forth in Fig. 2. At this point it is
 

although they do not appear on the organization
appropriate to note that 

plan of the Center until Year 4, the training of several of the technical
 



Figure 1 

Renewable Energy Center Organization
Year 1/2 

CONSEIL D'ADMINISTRATION 

COMITE DE 
DIRECTION 

DIRECTOR 
OF THECENTER 

1LEL 
ADVISOR 

oII 

IK 

'J1 

L.I 

I&NlYI 
PANANING 

LYSI 
L.ENGINEERS 1 L l1 

/r 
IILI 

I__ 

1 QUALITYI 

ASSURANCE 

SOLAR 
ACCOUNTANT PUMPING 

TECHNICIANS 
i! 

Technical and professional personnel only shown on charts. 

Functions may initially be performed by planning and analysis engineers. 



Overseas Training 

PERSONNEL 

Head. Appl.. Research OD) 
Solar Pur'ping Engineer 01 
Solar Purging Engineer 02 
Biw-ass Scientist 91
 
Bior.ass Scienti t 02
 
Photovoltaic/Solar Engineer
 

Director
 
Planning & Analysis Eng. 91 

Planning & Analysis Eng. f2
 
Planning & Analysis Eng. 93
 
Planning & A-salysis Eng. 94
 
I'-d, Trainin 9
 

Head, O-onstration Projects 
S&al1 Hydro Manager 
6ior$ass Project Manager 
Solar/Wind Project Manager
Head. Quality Analysis 
Solar/Thenal Engineer 
Wind Energy Engineer
 

Figure 2
 

SOEDULE FOR OVERSEAS PRMfESSIONM. TRAINING
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personnel begins during Years 1-3, or the )eriod co,, red by this project
 

paver. It is essential to realize that f~a:ibility Ls required when
 

planning s.- far ahead for a new institution. uring the first several
 

nonths of the Drojrct the new directions the Ceiter will take, and its
 

linkages with other governmental bodies will emerge much core clearly.
 

It would be wise to review the -ranizational planning toward the end of
 

the first year in the light of experience gained. It is thus possible.
 

for example, that the Small Hydro Projects Yanager m:.',_ in fact, be 

located in the Office Nationale de l'Electricite (0.-;.r.). Though ad

justrents may be made, however, the team is confident that the general
 

organizational lines and, in particular. the training for technical
 

personnel, is appropriate to the purposes and goals of the Ccnter.
 

Figure 3 shows the Center as it is expected to evolve in Year
 

3. An economist trained to analyze energy tradeoffs, and costs and
 

benefits 	of energy systens, will provide infor.,tion to the Head of Energy
 

Each of the planning and analysis engineers will
Planning and Analysis. 

by now have had training overseas in energy policy analysis, as well as
 

in-Morocco training in renewable ener'y technolo-ies, data analysis, and
 

project planning. One of these engineers should be appointed to be Head
 

of the department, which will be one of five eventual departments in the
 

Center. A systems analyst/statistician should join the departmcnt in
 

Year 3; in addition to organizing and ,orking on data acquired or devel

oped by the Center, this person will have the specific task of planning
 

for a major biomass project.
 

A Department of Applications Research, Developncnt and Demon

strations (ARDD) is also established during Year 3. !t i. concerned with
 

all activities needed to applv renewable energy technologies to new
 

energy needs, or as substitute sources. All six initial members of this
 

/e training abroad; major einnhasis is given
department will hav2 extens 

to small hydro, biomas and solar outmptng, to correspond to the three
 

projects which are planned in these technologies. Small hydro personnel
 

will be located in with O..E.. which elreadv has some experience and
 

one installation, and which will be responsible for installing and main

taining svall hydro plants. Biomass personnel will be located at the
 

Center and will work i,-th Eaux et Forets, which would have a significant
 

role in a major biomass effort. Th-2 photovoltaic solar thermal engineer
 

will work part-time on problems of quality assurance.
 

Year 3 also sees the creation of a training department. Acti

vities to be pursued b%" .his department are more fully described in the
 

section on training. It is nrescntly anticipated that the 1'dd of
 

Trainiog will organize trainind efforts for both Center statf, for other
 
To do this he will
goverrnent officials, and for the general public. 


utilize the resources available within the Center as well as at various
 

faculties, such as the Ecok Mo)-haedia d'Ingenieurs, or the Faculte des
 

Sciences at Universite ,aP iarreT V.
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RENEWABLE ENERGY CENTER ORGANIZATION 

YEAR 3 

Director
of the 

Center 

Legal
Advisor 

Head,Financial 
-Services 

Head, EnergyPlanning & 
Analysi s 

ead. Appli-cations Research 
& Projects 

II Headof 
Trinn 

ai t 
Assrace 

Accountant Analystis 
"Engineers 3 

&Solar Thermal 
Engineer 

Stati sti cian--

Analyst 

Bic%.ass 

Scientists 2 

EnergyEconomist
SEconomist 

Soa 
Pumping

Technicians 2 

Functions may be initially performed by Planning & Analysis Engineers 
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Although the project paper covers only the first three years'
 

a projection has been made of the Center's organization 
in Year 4.
 

effort. 

T'his is shown on Figure 4. Year 4 sees the Center with 311 five of its
 

projected divisions e-tablished. A new Department of Quality Assurancc is
 

added, while the former department of ARDD has split into two departments --

Research, and Demonstration Projects.
 

The Department of Ouality Assurance will be able to 
establish
 

It
 
performance standards and test renewable energy devices 

against them. 


local business men on materials
to provide guidance to
will also be able 

In this way it will provide a
 

suitable for manufacture of such devices. 


link between university and Cnter research and developent, 
and the
 

Moroccan business con'unity. It is expected that this will result in
 
areas
 

some employment creation, both in urban (manufacture) ind rural 


(assembly, mainten~ance).
 

The Teprtent of Research will ccntflnue to carry out 
research
 

and developzent; in Year 4 it should enter into close relationship 
with
 

This faculty will at this time have
 
the Faculty of Science In Rahat. 


some 30 ncw faculty members who will have reurned 
from oversleas doctoral
 

The team
 
level training in basic science related to renewabit .nergies. 


feels that Year 4 is an appronrlate time to split off a separate deoart-

At


creating and evaluatini: deronstration projects.
ment in charge of 


present it is not pcssible to estinate with accuracy how large this
 

at least fou: project managers (each of whom would
 department would be: 

The solar project manager
 manage more than one project) are envisaged. 


would integ-ate solar thet..al. photovoltaic, and wind energy in rural
 

managers would, in addition to an, technical staff
 projects. Projcc 

they might have for -.eir nrojects. be able to call on personnel from the
 

research depart-ment a:: available and required- thev could also request
 
This new department is
 

the participation ct 4inistry and Faculty staff. 

and widespread application of
 the point of contact between the Cet. ey 


renewable energy technologies.
 

II. Training
 

- GeneralA. Training of Center Staff 


The project calls for the traininp overseas of 
a total of 19
 

professional members of the Center's staff, for a total of 105 man-


Table 1 lists all professional staff planned for 
Years 1 through


months. 

4, and indicites the number of months of overseas training, and 

the month
 

this training starts, for each trainee.
 

he background of trainees will generally be in engineerini,
4 

the blorinss scientist, who should have received
 with the exception of 


Engineering graduates are usually hired
 training in biology or botany. 


by ministries upon graduation: the .inistry of 
Energy and Hines makes
 

Because of the time required to
 offers to graduates in June and J.'ly. 


http:thet..al


RENEWABLE ENERGY CENTER ORGANIZATION 
YEAR 4 

of the 
Center 

Advisor 

Financial 
)Services 

Head. Energy)Planning &catfors 
Analysl s 

Head. Appli-Pe~earch - Head, Demon-strat on 
LPro jects-

Head,TrainingQult Head, 
-Astraotp 

Accountant 
Planning &SolarSml 
Analysis Pumping 
Engineers 3 ITechni s 

Chief of Biomnass 

Statistical Scientists 
yices_ 

2 

2 

- ydro Protct
L-MLtanag : 

Biomass 

Poject
M-ania er 

o 
Statistician-

-Project

Analyst 

Photovoltaic 

Engineer 

Solar/Wind 

Manager 

P m
Progra engineer 

Solar Thermal .J 

__EnergyJ 

Economist Wind EnergyEngineer
 .. ..i.... .
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Table I
 

RENI31ARLE EERGY CETER PROFESSIONAL PER'SO%.N.1L 

YEARS 1-4 

Overseas .Training
 
M/M Start Month 

Begin Work 
Year 1/2 

Director 4 9 

Legal Advisor - -

Planning & Analysis Engineer 01 3 1 

Planning & Analysis E,;oint:er 02 3 1 

Planning & Analysis Engineer #3 3 7 

Planning & Analysis Engineer #4 3 7 

.ead, Financial Services - 

-itccountant -

Solar Px=ping Engineer 01 3 13
 

Solar Pt~ping Engineer 52 3 13
 

Year 3
 

--Energy Economist 

-Statistician/Analyst -

Head, Applications Research 21 13 

Biomiss Scientist 01 18 13
 

Biomass Scicrtis-: 02 18 
 13
 

Photovoltaic/Solar Thermal Engineer 21 - 13 

Head, raining 6 119 

http:PER'SO%.N.1L
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Table I (cont'd)
 

Overseas Training
 

MIX Scart MonthYear 3 (cou.'d) 


5 12
Read, Quility Analysis 


3 13
Small HydrL Projects Manager 


Year 4
 

--Chief, Statistical Services 


--Progravmer 


Solar Thernal Engineer 21 25
 

21 25
Wind Energy Engineer 


12 25
Read, Demonstration Projects 


Scall Hydro Projects Manager 3 13
 

18 25
Biomass Project Manager 


21 25
So) /Wind Project Manager 


I)
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arrange adnission into an American university, it Is unlikely that trainees
 

seeking Master's degrees will be able to begin training until at least
 

January of 1980: and if a Particular program requires a fall semester start.
 

trainees would only begin in Sente..ber of 1980. Assuming that the project
 

has an official "start date" of September 1 (the date that energy ranage

ment training begins at Stony Brook). two persons would begin training on
 

that date (Planning and Analysis Engineers): two ,ore would go to Stony
 

Brook in Month 7 (March 1980) and seven more would begin training in
 

September 1980 (four in Master's programs, three in short-term programs).
 

Planning thus should begin for the!;e prograns at an early date after the
 

project paper is approved and an accord sigred.
 

Moroccan Sources of Trainees
 

In general, it is anticipated that the Ministry of Energy and
 

Mires %rill not be able to spare existing nersonnel for n.!erseas training.
 

at least for more than three months. Thus, trainees will be young gradu

ates of Moroccan institutions, of which three may be expected to furnish
 

most or all.
 

1. Ecole Mohar.edia d'Ingenieurs. Located in Rabat, this sLhool
 

prepares engineers over a five-year course of study. Admissions are
 

limited to applicant3 having a secondary school training in mathematics or
 

science. Students obtain education in mathematics, conputer science,
 

physics, and chemistry during a two-year general education: then they
 

proceed to specialize in one of four areas- =ineral engineering, civil
 

enqineering, electrical engineering, or mechanical engineering. Of
 

special interest to the Center will be those graduates who have. within
 

their specialization, chosen options in hydraulics, hydrogeology, civil
 

engineering, heat engineering and motors, and electrotechnics.
 

2. Ecole Nationale de l'Industrie Minerale. Located also in
 

Rabat, this school trains engineers in four years. A two-year basic
 

program is offered, as in the Ecole Mohannedia, in mathematics, computer
 

programming, chemistry, etc. Therrodynamics is also taught. Because
 

the school was originally created to serve the mininc industry, the
 

specializations available tc date are in geology. niniag, and mineral
 

treatment. New options are being added at a rate of one per year.
 

however, and bcginning in 1079, wetallurgv, chcnical engineering (1980)
 

and electromechanics (1981) will be offered. Applicants must have
 

mathematics or science backgrounds.
 

3. Faculty of Sciences. Mohammed V Universia. Also in Rabat.
 

the Fa ulty offers three "cycldes' of two years each- in the first cycle
 

to a Certificat Universitaire d'Etudes Scientifigues, training
leadin 

is given in math, physics, physical chemistry, biology and geology.
 

Trainees for the Renewable Energy Center, however, iould have completed
 

the second "cycle", and would have the "License" in -thematics,
 

physical chemistry, or natural sciences. At Present, only th2 last
 



option would fit the plans for the Center- the two biomass scientists
 

would be biologis:. 'le Faculte has many young faculty members now
 

abroad, studying for doctorates i.hich will result in three or four years
 

in an insti ution able to conduct much basic research into such areas as
 
photovolta'.c cells.
 

Training Plans
 

1. Director. Background- Good English: graduate engineer: 
experience in energy planning or management (at least two years). 

Training Program? Four months overseas of a special program
 
incorporating energy managenent: visits Lo renewable energy laboratories.
 
factories manufacturing small hydro turbines, wind machines, solar de

vices; visits to renewable energy project sites, Department of Energy
 
Offices.
 

2. Planning and Analysis Engineers. Background- Good English:
 

graduate engineer.
 

Training Program- Three months overseas of a special program
 
incorporating energy planning and management, and visits similar to
 
Director's. In Morocco, total of six months training by foreign renew
able energy technology experts, plus supervised olanning activities, all
 
during Year 1.
 

3. Head, Applications Research. Background! Good English:
 

graduate engineer- work exoerience (.t least two years), preferably in
volving management responsibilities.
 

Training Program- Twenty-one months of overseas training in a
 
renewable energy technology (solar thermal/photovmltaic recomended)
 
plus practical work experience on one or more applications of renewable
 
energy.
 

4. Solar Pumping Engineers. Background- Good English,
 
graduate engineers.
 

Training Program! Three months overseas of a special program.
 
Manufacturing of solar and wind devices, visits to sites, and exposure
 
to installation methods and problems through talks with engineers and
 
site managers. in Morocco, several months of on-the-job training durinF
 
installation of solar demonstration projects, under the supervision of
 
an A-rican expert.
 

5. Biomass Sciertists. Background: Good English. graduates
 
in biology or botany (License or Doctorat level). (Note! agronomic
 
training does not satisfy prerequisite.)
 

'i 
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Training Program* Eighteen-month Master's level course in an
 

American University, such as Texas A&M, including practical work on bio

nasa projects.
 

6. Photovoltaic/Solar Engineer. Background- Good English,
 

graduate engineer. Interest in solar.
 

Training Program: Twenty-one months FAster's program in Ameri

can university, including both photovoltaics end solar thermal, and 
pro

ject in one or both areas.
 

7. HeAd of Traiininp. Background: Good English! graduate engineer.
 

Training Program- Six months overseas in a speciAl program. in

cluding exposure to renewable energy technologies, energy audit methods,
 

and energy-related elucation in elementary through high schools (through
 

the Depart.nent of Energy's Office of Education). The prcgram should
 

also involve visits to sites where renewable energy is being installed:
 

these visits should point up requirements for technicians, their trainin,
 

etc.
 

8. Solar Thermal Engineer. Background- same as Photovoltaic/
 

Solar Engineer.
 

an
Training Program! Twenty-one month Master's program in 


American University in solar thermal technology: visits to manufacturers
 

of solar collectors, and to sites.
 

9. Wind Energy Engineer. Background: Good Englisht graduate
 

engineer. (It would be feasible to recruit a graduate of the Ecole
 

Hassania de3 Travaux Publics et d?s Comunications, in Casablanca. (See
 

note.)
 

A 21-month program in an American University,
Training Program-

which could lead either to an undergradu-te degree in engineering (for
 

graduate of Ecole Hassania) or a graduate degree. Considerable training
 

in design and construction of wind machines, as well as project experience.
 

10. Head, Demonstration Projects. Background: Good English:
 

graduate engineer.
 

Training Program- Project Management in an American school for
 

12 months (Arthur D. Little has an accredited 12-month Master of Science
 

in Management program).
 

11. Small ydro Projects Manager. Background! Good English!
 

graduate engineer.
 

The Ecole Hassaniz graduates Ingenieurs d'Application after a
Note* 

three-year progrom. One rear of basic sciences is given, after
 

which specialization in Electricity or Civil Engineering is possible.
 

.rrm 
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Training Program* Three nonths overseas of a special program
 

similar to that of the small hydro engineers, but with one or more short
 

courses 
in aspects of project management (e.g.. those offered by A.erican
 

Visits to sites should include some exposure to
Management Association). 

relations of small hydro units to grids and utilities.
 

Training Program" 


12. Biorass Proiect Manager. Background: Good English: graduate 

in biology or botany. 

Similar to biomass scientists but includes 

short course/s in project management, PERT/CPS. and conputers.
 

13. Solar/Wind Project Manager. Background! Gocd English,
 

graduate engineer.
 

Training Programi Twenty-one months in an American university,
 

preferably a combined Master's level progran including project management
 

and solar and wind technologies. Alternatively, a one-year management
 

(e.g., ADL. School) followed by nine months of training in solar And
 course 

vind technologies at a school of engineering.
 

14. Head, Quality Analysis. Background- Good English! graduate
 

engineer- ideilly sone manufacturing experience.
 

A five nonth special program which will in-
Trainirg Program 

(short course - one week), and manufacturclude production quality control 


ing, testing and application of photovoltaic, solar thermal, 
and wind
 

Visit to Bureau of Standards, and testing
devices and machines. 

Visits to sites where
laboritories: participation in one or more tests. 


renewable energy has been operating fo: some time.
 

B. Training Programs at the Center
 

The Center will be able to offer training related to renewable
 
i111 be the
forn.s. The organization of such training
energy in a number of 


Though it is not possible to
responsibility of the Head of Training. 


state specifically which training activities will bc offered at 
the Center
 

There nre five general types
it is possible to state their general type. 


of energy-related training which mi?.ht be part of the Ccnter"
 

The tee has noted that w*hile there is some
1. Energy Policy. 

awareoess of renewable energy,' and of energy questions generally 

in various
 

ministries, much more could be done to stimulate thinking on 
the role of
 

renewable energy in dc-velopment. The concept of substitution of energy
 

from traditional sources bv wind, solar, biomass and small hydro 
has yet to
 

be widely understood.
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2. Ener-y Project Management. Renewable 	energy projects will re

quire management skills if they are to ba generalized eventually 
in all
 

Blomass
 
areas of Morocco where this makes technological and economic sense. 


like
requires the coordination of n variety of services in order 

to work; 


vise, village-level renewablc energy projects in pumping, heating, irriga

tion, and lighting may require locil capacittes .c manage vlanting and
 
The Center should be
 harvesting (for example) in non-traditional ways. 


prepared to train managers of such projects, using th- skills and exper

ience of Center staff, and also drawing ot, all other aporopriate sources
 

within the country.
 

3. Technical Trainine. The introduction nf renewable energy
 

tequires not only engineers, but also technicians who are 
capable


sources 

of installing, monitoring, cintainin- and repairing solar, wind. and
 

la Forme
small hydro dcvices. Workinr in cooperation with the Office de 


rro~otion du Travail, the Center can arrange
tion Professionelle et de la 

own or othcr facilities. Site-snecific
for technical training, using its 


training may be requ'red for the installation of rch!nologies in rcote
 

the Center's Head of rrainiog would arrange fo'
 
sites- to accomplish this, 


or near such sites. Ideally, it would not
 short courses to be given at 


be long before one or n3re Centres !e Formation would offer training in
 

solar thermal assembly, installation, 'nd maintenance.
 

4. Public Fducation. Th- introduction of an awareness of the
 

importance of energy, its conservation, and its sources has become of
 

As the Center develops, consideragreat interest In the United States. 


tion should be given to what forms nf energy-related educition nre ap-


Such education could takc
 propriate for !forocco's citizens in general. 

filis, publications, village
the form of chapters in school texts. 


meetings, and so forth.
 

It is likely
5. Renewable Energy Erginecring and Science. 


that 	the sorts of knowledge developed at the Center 
should he used to
 

to lessen dependence on foreign
train rencwable energy exnerts, and tht's 

The Head of Traininp should, therefore,
institutions and consultants. 


investigate all nears of integrating the 	Center's learnirg 
With the
 

The team's
 
programs of Moroccan engineering end science faculties. 


conversations with various Moroccan officials have convinced 
it that
 

such integration is feasible and desirable.
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1. HethodoloRy
 

It wac decided to take the approach that AID/?ORteCO should go ahead with
 
three (3) or more demo sites as a first step. Regions in the Atlas and Rif
 
Mountains were selected where ccnditions are favorable for hydro production.
 
Specifically the best technical iccations for me or more sites north of the
 
Atlas and one or more sites south of the Atlas were chosen. The Rif Mountain
 
was ruled for the demonstration unit for technical reasons as there is less
 
rainfall in that region in the sumer.
 

In addition, C.N.E. has decided to assign to the small hydro assessment
 
team personnel from the:
 

1) Transmissicn and Distribution Division.
 
2) The equipment and Facilities Division.
 

Twenty sites uill be chosen for analysis and seven additional sites will
 
be jointly-qualified from a technical standpoint with GSA before October 1,
 
1979. Thus, a total of ten sites would be ready for ordering equipment if
 
they were all approved by AID and the interministerial group by October 1, 1979.
 

A rational site selection criteria was developed which will identify those
 
sites which have the greatest potential for a successful project. The
 
technical selection criteria is given below.
 

Technical Site Selection Criteria
 

1. Year around water.
 
2. Market, use or need for power.
 
3. No network power available to site area.
 
4. Non-dam, low water supply costs.
 
5. Possible secondary use of water (irrigation, small-scale
 

industry or other).
 

6. Power cost/kW equal to or less than diesel.
 
7. Possible combination use:
 

a) hydro plus diesel (diesel during low water).
 
b) iiydro plus biomass/stea (Biomass during low water).
 

For each site the following also must be determined.
 

a) Economic Feasibility
 
b) Social Soundness
 
c) Technical Feasibility
 

d) Administrative Feasibility
 
e) Environmental Ctncern
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The final selection of sites is to be made by a joint-comiitten of: O.N.E.,
 

Ministry of Energy, Ministry of Interior plus AID.
 

2. Selected Sites
 

A. Alt Arbi (200 kW)
 

A site in the Haut Atlas on a typical river where a "n'n-dam" or "high 

head" approach was selected for investigation. The site was deemed to be 
technically feasible and under present planning, the 2,000 people there will 

not have electricity for another 15 years. Table I presents costs necessary to 

develop this site. 

B. Mserir.(200 kW)
 

Another area offering hydr'electric potenttal, but without any
 

electricity planned in the foreseeable future, is on the south side of the
 

Haut Atlas at Msemrir on the Dades River. A diesel generator supplies small
 

amounts of power twice daily but this is expensive, too small, and requires
 

frequent maintenance. A site was fnund where, using a canal and a hydro unit,
 

up to 200 kW of power can be produced. See Table 2 for cost estimates of
 
this site.
 

C. TilauRguit (200 kW) 

A second area in the Dades Valley is Alt Arbi, where a large spring 

emerges from the mountainside about 35 meters above the Dades River surface. 

Two small villages are nearby and about 200 kW could be recovered for perhaps 
6 months/year with lesser amounts available at ether times. See Table 3 for 

cost estimates of this site. 

3. Economic Feasibility
 

To determine the economic feasibility of say hydro-site, many aspects
 

related to the specific site mast be known or determined. The following
 
factors ust be considered:
 

1) Geographic Maps: the geography of the site must be known before other
 

factors can be analysed.
 

2) Precipitatioo Maps: These maps are needed to choose areas in which
 

hydro-power could exist. Without year round rainfall, there is not water year
 

round.
 

3) R n-off Data: Gauging statAons are set up along most rivers to measure 
flows thtoughout the year. Using these date "control" or comparison, flows 

can be estimated for similar-sized drainage basins within similar areas of the 
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precipitation map, even though no gauging station may exist at the chosen
 
river-site.
 

4) Existing Power Grid and Projected Expansions: Generally it would not
 
be economic to install a hydro-station of small size in an area of network
 
service. Hydro is cost effective against diesel plants, but in small sizes
 
it cannot compete with central fossil fuel stations, as long as that fuel
 
remains available and is reasonably priced. Therefore, economics will dictate
 
that hydro is most cost effective in areas not likely to be served in the near
 
future.
 

5) Population to be Served: The hydro-plent does not noticeably penalize
 
its users when demand varies with time as is the case with diesel and thermal
 
power plants. Energy costs are zero with hydro and, therefore, efficiency
 
lose at part load is not an economic factor. However, the capital costs still
 
have to be reckoned with. Therefore, there must be user demand for the power
 
generated. Without a network to absorb excess power, the hydr-plznt size must
 
recognise at least a near-term future projection of population needs and power
 
sales.
 

(6) When the five (5) foregoing factors have been idcntified the:e will 
be several sites where hydro can be cost-effective. A comparison with a 
diesel power plant is revealit.g when both capital and direct energy cost are 
compared on usable life of equipment (neglecting cxpensive diesel maintenance) 
aid with capital and direct energy costs reduced to cents/kwh (Dh/kwh). The 
calculations are given in Table 4. In Morocco, diesel kw-1l.81/kwh. Public 
power at rural site - ll.OU/kwh, and small decentralized hydro is 7.O/kwh. 

(7) Summary of Economic Feasibility: One conclusion can be drawn and
 
another inferred.
 

a) When the five (5) site selection criteria are favorable, small
 
decentralized hydro is cost-effectivc in rural areas against both diesel
powered systems and future extensions of long network lines into areas of
 
small demand.
 

b) The inferred conclusion is that capital dollar., may be spent
 
Justifiably in creating power supplies to me't rural demar.d whenever any
 
incremental increase in GNP is obtained withcut the cash flow and balance
of-payment problems that would result from increasing the GNP a similar 
amount with foreign-source energy.
 

4. Social Scundness 

The Atistory of projects in other developing countries indicates that in
 
Morocco too, some of the early'advantages of rural power will include hospitals,
 
irrigation systems, local small industries and improved croaunicatioas.
 
Certainly, in a country such as Mrocco, great increases in yields per hectare 
will result from irrigation. It should also be recognized that use of 
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irrigation water from wells will bring other hectares into production that are
 
ncw too dry to sipport agriculture. These factors will Absorb increasing
 
numbers of rural workers, and with increased standards of living in rural
 
areas, rural people will not flock to urban centers and form slums such aj
 
are already building up around Rabat and Casablanca.
 

The build-up in agricultural development due to small decentralized
 
hydro power, will increase Morocco's exports of food products and, at the
 
same time, lesbenl Morocco's dependerce on foreign oil.
 

5. Technical Feasibility
 

Selection of all iltes included analysis of rainiall patterns, basin
 
area drainage ar.d run-off, as measured by gauging stations located within
 
regions of Investigation. Selection of the Dedes River Valley in the Draa
 
Basin was indicated by calculations based on cinicum flow readings recorded
 
at Msemrir and A,S .o.itade. Average annual flows were aLout 4m /sec with
 
minimum about .Sm /sec for the driest month qad .23b33/sec for the one
 
driest day in the year at ATt Mcutada.
 

AZ Hem.rir, data 4*.s intermittent, but fl-vs were higher ct this upstream
 
location due ti downstrcam lsses of irrigation, evaperation and percolation.
 
Based on mini=.L flow of .5m /sec (17cf/sec) we would have 1 kw -4r fo-t of
 
net turbire head at th! lower location. With 50 feet of head this would be 50
 
kw installed with a capability of 438,000 kwh/year. At .semrir, minimum flows
 
cculd gc.i.!rare slightly more. At lli/kwh, if 500,000 kwh/year were s ld, this
 
would be $55,OCO/year power savings zor this cy.unity which now gets about
 
262,000 kwh/year from a diesel electric plant. If the system is properly
 
installed the operating and maintenance costs are negligable. (About the
 
same as a 50 kw irrigatio. pump.)*
 

The technology of SDH power is about 50/50 art and science. The science
 
part is over 100 years old. Therefore, the technical feasib-lity at a gi-ven
 
location becomes extre-ely site-sensitive. Water supply designs must assure
 
not only quantity but also quality (cleanliness) of the water; at least insofar
 
as sand and larger particulate matter is concerned. This is especially *rue
 
when tun-of-stream operation is attempted without a dam. It could be
 
technically unfeasible to install a plant in an area of adequate water flow
 
and head if space did not permit use of a stilling pond, off-set froM the main
 
channel, from which "settled" water eould be supplied to the turbine. In
 
such a cast (narrow rocky valley or gorge), a dam would have to be built to
 
protect the tuLbine from sand, gravel, etc., and the high"'- supply cost
 
could render a small plant non cost-effective. Normally, we like to see the
 
water supply system equal to (or less than) the capital coct ot the turbine
generatort contol system.
 

The remote site selected at Tilougguit on the Ahancal River was selected
 

* The station should be sized fer average flow or about 200 kw. 

t
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from several because flows were more than needed at all times of the year;
 
because space Existed for a properly designed water supply system and head
 
mf 11 meters (35 feet) could be obtained. The plant concept wmuld be a 200
 
kw turbine with great load variation capability supplying power to a remote
 
rural and sevi-agricultural commnity of about 2,000 people. A tiny spring
fed hydraulic turbine is now able to give about 10 to 15 kw there, but none
 
is available to the town's residents. It inows at this location in winter and
 
space heating could be a welcome addition to lighting during uights Wu the
 
non-irrigation sea6on, if tariffs were structure to permit this. This
 
excellent site would be more cot-effective if small cottage-type industries
 
permitted gre.ater future reccvery of hydro potential at this ite.
 

CapitLi c-sts are given In the Appendix, out we have e',timited about 
$2100/kw install0:! (U.S.). If the town were able to absorb initially even 
half of the $1,750,CO0 kwh/year this would still yield about $100,000 pet 
year cash flow at l1/kwh. Fve, at half capacity, the prer value would 
equal the estimated plant cost in a little over 4 years. This site is
 
techrically feasible ard superior to a diesel plant. In any case, the
 
technical feasibility is excellent.
 

6. Administrative Feasibilitty
 

Small decentralized hydro requires no more admir.istration (from an
 
operating viewpoint) than a remotely locited pump in an irrigation system.
 
It is recop-ended that ntw thinkirg be developed in the area of administration
 
of tariffs in decentralized hydro locations. In any location where power im
 
generated with zero energy cost, a different method of accounting could be
 
used which would recegnize tha capital-intensive cost of this power. However,
 
the engineertng ard maintenance strength of an organization such as ONE must
 
still be available at the site.
 

It is recco ended that ONE create a small "core" group concerned with
 
creation, operation Pnd administration of SDH. Philosophy such as that used
 
in U.S.A. in 1934 (Rural Electrificatii, Administration) could be employed.
 
Financing plans could be based on lender-approved studiec of SDH feasibility
 
in any given river basin. Phase I (initial valley SDH development) would
 
have to recognize growth patterns which always develop with adequate power
 
availability at reasonible cost. Phase II (total hydro potential development)
 
would be aimed at reduction of Horcccan dependence on foreign energy sources.
 

The feaiibility cf administering SOil development has be,!n illustrated in 
the U.S.A., asd is be^og illustrated by IHRE in Panama. Perhaps the least 
known, but greatest, success is in China where 50,6O0 SDIH units were claimed 
by the Chinese to be in operetion.' 

7. Envirnnmentil Concern
 

Small decentralized hydro is a non-consumptive water use and turbines
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thus have the same affect on the water as a potable or irrigation water pump.
 
No large dams or impoundments are used to heat and de-aerate the water. There
 
is a small positive impact in that "stilling" ponds remove scme s.lt from te
 
flowing water.
 

Proper debign of water supply systems at the site is extremely important.
 
These 	types of installations are designed for a minimum stream flow to be
 
taken 	by a short canal into a stilling basin adjacent to the main stream. The
 
stilling basin is the water avurce for the water supply system to the turbine.
 
Increascs in the sLream flow si--ply flow on past the snort canal entrance to
 
the "stilling" basin ind are re.-joined with the turbine water down stream of
 
the power plant. -Fish do not migrate during the minimum,water flow season
 
aid at all ocher ti-es excess water flows normally in the main stream, thus
 
there is no adverse envi:onmental concern with respect to a SDH installation
 
on a mountain stream, or an irrigation system.
 

8. Estimated Proiect Budget (1979) (1000's U.S. $)
 

U.
 

A. Demonstration Sites
 

Technical Services (1 	 60 65
 
Equipment(2) 	 350 400
 

Training 	 36 10
 

B. SDB Study
 

Technical Services (3 )  	 700 200
 

Inflation (10) 	 i1 68
 

Contingency (5%) 	 56 34 

1313 	 777
 

Notes:
 

(1) 	 ComIlete generpl arrangement and detail drawings, equipment lists and
 
descriptions, geologic and hydrologic analysis, economic analysis,
 
procurement and construction supervision for three sites.
 

(2) 	 Turbine-generator, electrical and mechanical equipment, power house,
 
dam if required, civil works.
6
 

(3) 	 Outline and foundation drawings, equipment description, bill'of
 
materials LLd rate structure for 100 sites.
 

A.:
 



calculations of Art Arbi, 200 kW (High Head)
 

1. Flow at 1M3/sec. - 34 CFS. 
2. Read at 35 Meters - 105 it. Net Head 
3. Penstock 6" PVC - 300 Ft x $15/ft ....... $ 4,500 or 18,0OO dh.
 
4. Pelton Turbine - High Speed Unit ....... 32,600 or 130,000 dh.
 
5. Linkage & Governor - Woodward or equal ..... 2,400 
6. A.C. Generator - Eoclosed, S.E.......... 20,400
 
7. Governor Deflector - Nozzle Control ........ 3,600
 
8. Fabricated Baseplate - W/c Foundation Blt6 ... 2,800 
9. Cuntrol Panel - C.binet-Type .......... 3,400
 

10. Electrical Equipment - Brkrs, Gouges etc ...... 8,400 
11. Engineering (GSA) - Combining Package 11,375 

12. Engineered Package - U.S. Funds $89,475 or 357,900 dh.
 

13. Installation Labor - 600 H-days et $20 ..... 12,000 or 48,000 dh.
 
14. Installation Mtrls. - 22 Yrd Concrete Z,
 

re-bar .... 2,970 or 11,880 dh.
 
15. Supporting Steel 
 - 2 tons at $.75/ ...... 3,000 or 12,000 dh. 

Power House - 150 Ft2 at $40F ...... 6,000 or 24,000 dh. 

17. TOTAL FUNDS U.S. PACKAGE ........................ $ e9,475
 

18. TJTAL FUNDS ?1COCCAN ?(TION ................................. 95.860 dh.
 

19. U.S. Package is $447/KW 

20. Total installed package is $576/VI plus ONE in-house engineering.
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TABLE II 

Calculations of Macmrir, 200 kW (Low Head)
 

1. Design 3.5 M3 /sec. 
2. Head 10 	Meters 

3. 	Penstock (& canal) 


600 Meters 

Penstock Cost v/c gate 

Drainage under canal 

Stilling Basin 

Tailrace Excavation 

Power House 


4. Coutrol 	Panel 

5. Tuirbine 	& Generator 

6. Engineering (GSA) 

7. Installation Labor 

8. Installation Material 

9. Support 	Steel 


- 120 CPS. 
- 30 Ft. Net Head 
- 1950 feet canal * 

60 Ft. Penstock 
. ........................* 

.............................. 

a ........................ 


.............................. 

W ........................ 


a......................... * 

0............................... 


a ......................... 
a . ........................ 

.................. ..... 

a .. ....................... 

2,000 or 8,000 dh. 
2,000 or 8,000 dh. 
800 or 3,200 dh. 

6,000 or 24,000 dh. 
8,000 or 32,000 dh. 

4,000 or 16,000 dh. 
120,000 
18,000 
12,C00 or 48,000 dh. 
6,000 or 24,000 dh. 
3,000 or 12,000 dh. 

10. TOTAL FUNDS U.S. PACKAGE a ........................... 	 $144,00
 

11. TOTAL FUNDS WtCOCCAN PCRTICN -. ............................. 	 451,000 dh.
 

12. U.S. Package is 720/KW 

13. Total installed package is $1284/KY plus OnE in-house engineering (small) 

4.
 



TABLE III
 

Calculations of Tilougguit, 200 kW
 

1. 	Flow (design) 3.5 M3/sec. - 120 CFS.
 
2. 	Head Gross 11 Meters - 30 Ft. Net Read 
3. 	Penstock (and canal)
 

200 ft. open ditch with Concrete Sides ............ $ 10,000 or 40,000 dh.
 
1100 ft. din x 18C degree pre-cast cnnal .......... 127,770 or 511,080 dh.
 
300 Support Piers, native stone & concrete ........ 30,000 or 120,000 dh.
 
Canal Labor 4CC Man Days at $20/day ............... 8,000 or 32,000 dh.
 

4. 	Power House 15' x 20' Materials ..................... 8,000 or 32,000 dh.
 

Labor ......................... 6,000 or 24,000 dh.
 

Turbine Foundation 14L ........................... 8,000 or 32,000 dh.
 

5. 	Enbineering at ONE ............................................... 20,OOO dh.
 

Fngineering at: GSA) ................................ *12,000
 

6. 	Head rate ........................................... t 6,000
 

7. 	Penstock ............................................ *12,000
 

8. 	Inlet Valve (Butterfly) 48" Diameter ................ . 7,500
 

9. 	Turbine Leffel S,.=son or equal 3.50 H.P.............. 80,000
 

10. 	Generator S.E. 50 cycle synchronons 20OW ........... 20,000
 

11. Misc. Steel - 2 tons ................................ 3,000
 

12. 	 TOTAL FUNDS U.S. PACKAGF ..........................t$140,500
 

13. 	 TOTAL FUNDS HROCCAN PCRTION ....$202,770 (U.S.) ............. -(811,080 dh.)
 

14. 	 Equipment Pankage is $703/1GI. 

15. Installed Cost 'remote area) is $1716/KW.
 

nI. 



W*V'S AND CCPUTrAT1.N 

1. 	 Map of Morocco with Rif and Haut Atlas defined. 

2. 	 Map showing rainfall patterus. 

3. 	Existing power grid down to 22 KWJ. (See ONE book).
 

4. 	Location of Tilcugguit, Mser-rir and ATt Arbi on Maps.
 

5. 	Calculaticns of Diesel vs SDH power costs.
 

6. 	Calculation of total SDH potential and cops. (Assume 315 kv average
 
and 1CO units.)
 

7. 	SDH in conjunction with solar or biomass.
 



TABLE IV 

CALCULATIONS Or DIESEL vs SDH POWER COSTS 

1. Diesel at 1007 load averages 34% thermal eff. - 2545 - 7484 Btu/H.P./Hr. 

2. Ratio of K'.h to C:.P./Hr - 746, so it is 10,034 Btu/Kwh at coupling. 

3. Average small genqerator eff.(oelf-excited) is 907. so we need 11,150 Btu/Kwh.
 

4. Average dioisel fuel is 140,OOC Btu/gal so we need .0796 gala/Kwh.
 

5. At remote locations in ,orocco diesel fuel is $1.20/hal, or 9.6i/Kwh. 

6. Neglect operatin, & mainterance costs and recover capital in 10 years.
 

00 Kwh diesel is about 90,000 installed. 
300 Kwh SDIi is about 360,000 installed. 

7. 10 yrs. at maxindh of 70,000 hrs x 300 - 21,000,000 Kwh = 1/2/ICap.Ret. 

10 yrs at 10% is .25d intereot. Total Capital Cost - .754/Kwh. d'esel. 

8. $360,000 # 21,000,000 - 1.7, + .9d - 2.64 Capital Coct/SIYI. 

9. Fuel + Capital Coot A. Diesel 9.6 + .75 - 10.35d/Kuh.
 
B. SDH 0.0 + 2.6 - 2.60U/Kwh. 

,
 0 



HYDRO
 

MOROCCO HYDRO-POTENTIAL
 

From precipitation charts showing 200 to 1000 = of rainfall annually and;
 

rrom elevation plots shcwing th.is rainfall to contact terrain at average
 
elevations of 19CO creters and;
 

-rot eauging stations w.-ose readings indicate approximat.ly 60% run-off
 
down to I(00 meter levels; we have a basis for calculations as follows: 

Locations in Rif and Haut Atlas -.it. flowc above 3 cubic neters/cec and 
heads of 10 meters or more, number approxir-.2tely 150 on 43 streams and
 
t-ributaries.
 

Power - 34.3 x 3!-P x 30 ft(net) x .7 ' 113 - 183 KW low f ov.
 
300 KW at 5, /sec. 

Size -inits for 315 KW x 150 units x O?00 hrs - 411,080,O00.Kwb/yr. 

Usir.g $1300/KW installed is $61,425,000 Capital Cost. 

(foreign exchange is about 50%) - S30,712,500 without engr.costs. 

Power value at 8d/Kwh & 80% load factor is $32,8C6,400/year. 

Note: 	1977 hylropower in Morocco was 1,365,137,000 Kwb;
 
thL. SCi would .ncrease this by 30%.
 

it, 

http:approximat.ly


AID team has decided that a biomass boiler must be priced with and
 

without SDH use. 
GSA has been asked to estimate:
 

1. 	Pick a 50 KW delivered at crark shaft.
 

2. 	70 II.P. at 2545 theor. BTU/RP - 178,150 T BTU/Hr.
 

3. 	A.S.R. (non-cond-nsing) 1184 -1150 - 34 BTU/ x .7 - 24.
 

4. 	24 BTU/ recovered and 178,150 needed - 7,423 /Hr steam.
 

5. 	Boiler design (raw water) (80 psig) (320*F) (wood fired)
 

(inJector) (7500 /Hr).
 
2750
 

6. 	Boiler price (base 7050 x 1.30 - 9165) ( %yood-fired 30%) 

850 1200 Total
 
(injector) (piping) $13,965
 

Est. $14,000 Est. Dry wt.-1200
 

7. 	Pick Clark CKA-2 Frame 100 HP at $6000.
 

Pick Ajax Steam Cyla. at 600 r.p.m. (2) 0" ai $5,000 a $10,000.
3. 


9. 	Eat. combination Engr. chg. one unit + coobining labor
 

$2000 + $1200 + $3000 - $6200.
 

F.O.B. Corry, Pa., or Olean, N.Y. $22,200 + cplg. at $600. 

EstiateJ shipping weight - 2200 

Engineering Packzge Totil on fab. steel base with quick-dis.
 

cplg. - $22,800.
 

TOTAL PACKAGE $36,800 ShippinG Weight 3400
 

DELIVrRY 6 Months
 

Add about $8,CO for generator, voltage regulator, oau~es, panel.
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BIOMASS ACTIVITY
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iVTRODUCT IO1.
 

The use of bicmass for fuel is on estibllshLd practic,. in Morocco. 
In fact It is 3 cause nf sc4me of th. deforcs:%tlon now occurrino it 3 

ratc of 4-,'O0 Iictrrs -r ¢2r. T-nLv-fiv thousand hectares are 
planted cich %!3r ilacino tP.. &country in, dficit ;ituiticn. Eximi

nation of the bi-niss rcquires, t0en. 1lrok at chc present forestatlon
 
efforts, existinn 5ytems. r.'carch, residues, And semi-arld linds. Then
 
suggestions 1ill t madn i co future aci,r:. 

Uith reforestat on at , rate of 25,030 hec:res per year the nation
 
will continue to decl;rc if,net fvc'sted areas. Two actions %ill reverse
 

thiz trend. The first m- rcqui.e a ce ;idcr--ble effort to develo funds
 
for reforestition. The-( ire four nillicn hectares of cliss four land.
 
Such lan6 is -'n r ogr *rjlt.ra; s)l 1, but Is deenei sufficient for
 
growing trees. Species s'elction should Le rndc to-ptimize the 3vailable
 

soil, topoqraphy and climate. The .xpertise Is pircsent "o m-ke these
 

rec--etiatior.s. Cecy, the oo.." -in:- should h, done in such a way as 

to intire fuel wood vcr, c.:rly in tL rottion, previding an economic
 
return or rceucino the ceforostation 3ssnciated wit' fuel stick rernoval.
 

Presently, plantations are established on ' m x 3 r,spicinq. Such
 

soaciien produces cr'op trees with little maintenance. The smill amount
 
of nain~enancc is ;.imirily done by grazinq animals for the foliage of
 

eucalyptus are n-t preferred fmod. Since the forests provide a lrqc
 
rnrtion of the qrizina land, chances in planting practices rcquires
 

recognition ,if the w-s;ihl displacement ,,f qr-zino onportunlties. Present
 
pract;ce silso tn nlace little ,-'phasis on the selection of seed
5ci-


source for thz prcduction of nursery stock. This is carticularly
 
noticablc in the Can.ary Islin2 o;ne plantations. One 5uspects it is
 

also true of .,ther ,pcCiCs. Tn sun un present practices would be to say
 
the ntir.n is in ) defic:t rcforest-ition situation, crevlpetant forest 

snientists are present nd th.,t 3 bioniss program wnuld aid the country 

by: 1) prvidinq in iltcrnite fuel to f.'!sl fuels, 2) develo-ing a market 
for products frc intensive forest practices ind 3) reversing the deforest

ation no occurring.
 

As stated e~rlicr tI 1m x 3m spacing presently used in the eucalyptus
 
planted for pulnw-cd and charcoal requires years before the site Is fully
 

cccupicd. This existino system provides harvested .aterial each decade
 

through six rotations. The first one frrm planted stems, the next five
 
from coppice. The plantition is then dug ip ind the lind lies fallow.
 
Such i system requires 1!0 trees per hectare. Growth m-ximizes during
 

the fourth rit3tion, then dcclines slightly. Presently, no fertilization
 
nor internlanting with legumes~is pr3cticed. This systen does show 3
 

consi&rable depth of knowledge toward plantation mananervent that is
 

readily transferred to the-intensive enerq forest.
 

Research Into intensive forestry h3s been initiated. Spacing studies
 

begun in 1972 hove yielded interesting results as shown in Tahle 1.
 

I 
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TABLE I
 

VOLUMES OBTAINED FROM VARIOUS PACIAJGS & HARVESTING SCHEMES
 
(m3/ha)
 

HarvcstIn2 
2 rotation of3 rotation of 

Spacing 2 yrs. 3 yrs. 6 yrs. 

0.5 x 0.5 m 24.4 56.0. 511.
 
61.1
0.75 x 0.75 m 16.4 54.9 


1.0 x 1.0 m 10.6 25.9 49.3
 

7.7 23.1 37.4
1.5 x 1.5 m 

1.5 x 3.0 m 7.7 16.2 25.1
 

3.0 x 3.0 m 4.1 10.2 13.4 

low yield from the 3 x 3 spacing, the pr.!scnt practice. Also
Notice the 

the 0.5 x 0.5 meter spacinq his completely utllizci the site and yield
 

is declining. There are m+ny other conclusinns to be drawn from this
 

exper tment, but are the property of the -esearchers since the study has
 

yet t) he published. The site was very poor, sandy, and droughty. Yields
 

could Increase 4ith fertilization and perhaps drip irrigation.
 

Projections from such data are risky, yet a base Is established.
 

The experiment indicates forest sites are not fully exploited at the
 

3 x 3 m sx-cirg presently used. A biomass plantation is developed to
 

provide a quantity of wood for long periods of time. Such rpantations,
 

If olanted on a 3.75 x 0.75 m spacinq could yield firewood as a thinning
 

crop. The product5 of such plantations can be other than firewood by
 

removing every other row or some thinning scheme. Presently the
 

Department of Water and Fcrests is -lanting 25,000 hectares per year at
 

the 3.0 x 3.0 m spicing. If this spacin- were changed to 0.75 x 0.75 m
 
If the average densiapproximately four times the mass woul be produced. 


per cubic meter then harvests at six years
ty of the wood -were0.5 kilos 1


(61.1 cubic meters) or two harvests, one at 3 years and one at 6 years
 

after establishment (54.9 cubic meter), then 30.5 or 27.4 metric tons
 

would be harvested. If the material were bone 6ry (density is bone dry
 
least
mass/green volume) and had a q,000 Btu/lb (4,450 cal/kg) then at 


121 million calories would be developed ech rotation.
536 million etu's or 

A gallon of fuel oil contains 141,000 Btu's (35,230 calories) thus the
 

equivalent of abc't 3600 gallons of fuel would be -roduced or 14 barrels
 

of oil per hectare per year. If the four million hectires of class four
 

land were planted ind the crop had positive economic !rd net energy
 

budgets, the projected and energy equals existing oil imports.
 

Two types of reslde
Agtlcultural and forest residues are biomass. 

All other residues are
seem available: Corn stover and baggage. 


utilized for feed, bedding apd soil amenorents. Manure is nor gcnerally
 
This small size of
available since most animals graze, few are penned. 


the herds (over seventy percent of the herds contain to to five animals)
 

also suggest biogas is a site specific enterprise.
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Adeiition~1 studies for the arid linds would includ,- Investir3tIons
 

Into several desert plants. Guayule is i.snecles which upon harvestinq
 

may yield ua to 10 percent natural rubber. Jojoba beans produce an
 

oil not unlik sperm oil. lh., oil has utility as - lubricant for it
 

milntailns 3 viscosity it hikh tcmoeratures, It also is sulted for
 

cosmetic base. Perhans these 3nd other olhnts ihould be tested to
 

utilize the on2 million hectnres In "halpho".
 

The establisment of bionass plantations is -viable energy alter

native anJ a project should be developed to expedite the establishment
 
of such nlantations.
 

Usinq the above as Introduction the follow'ng is a plan to accomplish 

3 progrilm of action in three areas: I) research, 2) training, 3) extension 

of results to-field demonstrations. 

Research ;ooics
 

The research associated with enzrgy olantations can be cinducted
 

within the proioscd center boundaries of res7onslbllity. Each research
 

area has i companor traini- cnrip-ncnt. Research demonstration should
 

be conducted In 1) genetic; of ada-tcd or indigen-us species with an
 

emphasis on increased mass rer hectare per rctaticn. 2) Species should
 

be chosen forrss, coppice ibility, seedling survival, freedrn from
 

pathoqens or insects, fori, etc. 3) Silviculturc techniques on site
 

prenaraticn, fertilizer, irrigition, thinninq scherrs, etc. must he
 

demonstrated. 4) Pro.enances for selected seccics and nenotyocs are to
 

be conducted in several selacted areas of the country to assure survival
 

and growth. 5) Conversion eff;ciertcies are to be studied in-'luding direct
 

burning by dutci oven or Inclined grate, nyrolysis, charcoal conversion,
 

etc. 6) Th,' replacer.znt or compliment of fossil fuels with biomass must
 

be analyzad as a system from growth to conversion. 7) The economic and
 
net energy budget must be determined for the country and for selected
 

sneclfic sites.
 

Training Suggestions
 

Each of the above items has A training requirement. Genetics of
 

forest trees Is a specifis skill requiring graduAte work. A program
 

of nragmatlc studies leading to a Masters of Agriculture or other
 

such degree, I.e. laster of Forestry. Such a degree proqra is
 

available at Texas A&M and other U.S. schools. Silviculture, species
 

and provenance work should be conducted by griduace foresters with
 

additional training by ;i-country visits by 'I.S. personnel. Conversion
 

af'iciency stu.dies could be conductLd by gr3,1uate enqineers with a
 

knowledge e, c.mbustion para-ieters Suppliers of such eoui-ment could
 

be uti0lzee t( conduct such training. Systems analysts c3n be ceveloped
 

from bioncrists throuih i'progrim of studies at U.S. Universities.
 

Economists should be available.
 



An additional cadre of traltilng people art necessAry to effect
 

the oiomess plantations. Plant psthologists, entonlgiNsts and
 

har-csting experts are ne-ded. Such disciplines should be college
 

edu.ited, preferably with or3duate degrees. A second level1 of
 

persons trained in tree nursery .ractlces, ,lantation maintenance,
 
the seedings
mechanics, etc. are needed to .roduce, plant and care for 


and plantati'ns. Requiremeits in land, seeds and peonle to produce
 

sufficient seedlings are considerable. If a 0.75 x 0.75 m spaclna,
 

rather than 3.0 x 3.0 .nis chosen 17,)OnO adr'ltionml seedlings will be
 

needed per hectare. Failures at each phase of the establishment can
 

be very costly. The Investment In trained peonle hecomes a necessity 
to Insure aga!nst such failures. 

Demonstrations
 

There are several scenarios to be projected for homass. The 

establishment ar.d use of olantations, the counling of plantations with 

low head hydro and a developrent of energy sch,mcs using emerging 

technology will be proposed as thre, of the more obvious routes 
dernonstrations in blomTass can take. E3ch dem'onstretion provides a 

research and a trainin function as well as hard numbers on the ecornoic 

and energy budgets. Such nurbers can be used to prioritize energy
 

peantation sites.
 

(other
The establishmnent of plantations requires Investment In land 


than food nro.Juc;nS hInd), s'nedlings, plantings and people. If we
 
land Is available costs are associated with establishment and
assume 


harvesting of the plantations:
 

TABLE 2
 

PLANTAT:ON COSTS
 

SpacIng 

3 x 3 m 0.75 x 0.75 m 
(dIrhais)
Plantation Costs/ha (dirhams) 


lountal n 2,375 8,11n
 
Medium Slope :,23n 7,965
 

Iechan Ical 2,170 7,905 
7,435
Clear Cut 1,700 


* an additional 16,30 seedlings P 0.3 dlrham/seedling + 65 mandays 

@ 13 dirhAms/day. 

Harvestlng Costs (dlrhams)/ha.
 

175
Mounta ins 150 

150
Medium 125 


80 100
Level 


,2' 
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Collection on site, transport and hafmmrmilling costs were not established.
 
economic budget.
These costs must be detemlned to com:Icte the tot.-l 

It Is suggested several sites be chosen to demonstrate the energy plan

tation concept, run ,Nrovenance tests and determine the net energy 

relationships. 

Here a center
The major site for demonstrations is at Marrakech. 


Is planned with 20 hectares available fcr buildings and test niantations.
 

A major research plan must be established for this site. Three components
 
Oata
 

are suqqested: Species proveninces, site manaqement and spacing. 


per unit area per year, survival and site
to be obtained are mass 

depletion among others. Labor3tories assocated wiLh this site are
 

listed In the apoendix and in the PP.
 

Costs for the establishment of the plantations at the Marrakech site
 

Trained crews should do the planting, seedling
must be closely monitored. 

costs for land preparation
must be similar to those now out-lanted and 


be run by the research
 are to be controlled. Several tests can 

to that renorted earlier in which


forestry group. A factorl3l similar 

run with each spec'es.
spacing vs. Irrigation vs. fertilization can be 


A second major experiment would examine harvesting. Thinninq schemes
 

for conifers should also be examined.
 

The factorial experiment %would examine 3 levels of spacing: 0.75
 

0.75 m, 1.5 x 1.5 m and 3 x 3 m. Three levels of Irrilation duringx 
and four times naturalthe g-ow!nq period 0, twice natural rain fall 


rainfall and three levels of complete f,rtilization 0, one ton per
 

hectare, four tons per hectare, if one-half hectare )lots were used,
 

thirteen and one-half hectares will be needed. The remaining area
 

around the center may be used to demonstrate a thinning operation 
where
 

the initial spacina is n.75 x 0.75 m and trees are removed from every
 

six year intervals. The seconc, thinning
other row at three year or 

so


would be in columns perpendicular to the initially thinned rows, 

A


that spacing after six years or twelve years would be 1.5 x 1.5 m. 


croe trees 3 x 3 m apart.
second round of thinning would result in 


Such a scheme would be used with those species that do not coppice.
 

A control must be planted at both 0.75 x 0.75 m and 3 x 3 m to show
 
spacing and presumably lower total at
stagnation at the small 


conventional spacings.
 

These plantations or others should be coupled with the low head
 

hydro demonstrations. The wood produced would orovide a backup
 

source of energy and a source of fuel wood for the community. The
 

low head hydro may have items In the year when insufficient water Is
 

A steam engine could 'be coupled with the hydro generator to
 preset. 

A boiler for such low pressure
provlde the needed standby,energy. 


system could be associated with a small fuin3ce fueled wit'i wood. This
 

heaJ hydro but assures year-round operation.
syste adds cost to the Ilo 


Such a forest could be a cormunity effort with early production of fuel
 

sticks and a charcoaling operation.
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A third demonstration,combines the 'evelopment of low Btu gas with
 

charcoal production to provide heat for steAm or drying and charcoal
 
for consumption. Charcol Is , corxvvdity. The Increased heat content 
per unit rass .,lso,may Imr.rove char as a suoplemental fuel for distant
 
existing ower -lants. Existing methods of charrinq irc without control
 

and manual charring .as practiced for centuries can be replaced by porta
ble kilns, or similar charrin, devices. Newer ch.rrinq systems produce
 
pyrolytic oils, low Btu gas and char. The develo.ment and demonstration
 
of these units in ;Morocco could be a function of the center. 

Thc following systems costs for the electric generation are taken
 
from data obt.ined In the last few months (February to Kay 1179) and
 
require site s'ecific studies be made.
 

VAlues prove difficult to obtain. Electric gener.ition costs have
 

been quote-' as "1500 KW steam-turbine generator set at approximately
 
$70,000; the price of a 5000 KV simihlr set at approximately $1.000,000.
 
These prices include the turbine, its governing system, the electrical
 

generator and its exciter". turbine
Another quote for a 2000 K'WJ 

qenerator was $ 650,010.
 

Costs of a generator main breaker and associated protective relay 
ranges from $:i3,000 to $50,00f0. A ste- down transformer Is $10,000.
 

-A low voltage control center for controlling stationary motors for boiler
 
feed, circulating wAter pumps, force and Induced draft fans for the
 
boiler and furnace would be S15,000.
 

Fuel handling systems range from $31n,000 to $;00,000 depending
 

on maximum tonnage requirements. A boiler for a 750 I'1 f-cillty Is 

quoted at $705,000, one for a 2000 KW unit Is $1,150,100. Auxiliaries
 

would cost from $85,000 to $133,000 for these two units.
 

,one of the above costs include transportation nor labor.
 

If a demonstration electric gener.ation capacity of 2000 KW were
 

assumed the generation costs without labor or freight would be expected
 
Is burned At 50 percent moisture
to be $3,250,000. If vv assume the wood 

It will produce 8.4 million Btu's acccunting for firini efficiencies 

(bone dry wood would produce 13.8 million Btu's). The 50 percent wood 

can develop 8600 pounds of steam per hour or 250 boiler horsepower. 
er hour would produce sufficientRounding everything off, a ton of wood 


heat to fire this unit. In Morocco the intensive forest produces 350
 

cubic feet of wood per hectare per year. If the averagc specific
 

gravity Is 0.5 then each hectare .)roducesabout five tons per hectare
 

per year. This Is a bone dry ton. At 50 percent moisture content
 

wood e ch hectare produces ten thort tons per year. Wood from each
 

hec:ar could run this plant fcr ten hours. if a 8670 hour year Is 

anticipated (100% capacity)'then R76 hectares need to be harvested per
 

year. On a three year rotation a 2500 hectare forest is needed. Each
 

of these assumptions must be validated in Morocco.
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Laboratory, Greenhouses, LAthouse and IloAdhouse Costs. 

Laboratory (0 x 10 m) 

Soil & Plant Nutrient Analysis
 

EquIpmcnt 4eeds :
 

Atomic Absorption Spectrophotmer 
PSotometcr & A*ccessories 
Plh Meter 
Still 
B.3lances 
Kleldehl 

Glassw3re & Laboratory Tools 

Chemicals 


SUB-TOTAL 


Laboratory ( x 10 m) 

Combustion and General:
 

Calorimeter 

Chrmitograph - gas & Accessories 

Combustlon Retort (Constructed) 

Fluid Bed Reactor (Constricted) 

Glassware 

Chemicals 


SUB-TOTAL 


Greenhouse 10 x 15 m
 

Still, Benches, Controls Cooling System 

Lathhouse 10 x 15 m 

Headhouse 6 x 10 m 

Benches, water. cabinets 


TOTAL BIOMASS UNITS 


$21,000 
10,000 
1,00 
8,000 
3,500 
3,800 
11,200 
5,000
 

$56,500
 

$ 	7,200 
7,500 
8.500
 
10.000
 
0,000 
5,000 

$46.200
 

$ 35,000
 

$ 10,000 

$ 15,000
 

$162,700
 



APPENZDIX D 

PLANNING FOR THE INTRODUCTION 

or RENEWABLC ENERGY 

It' OROCCO 

NOTE 

During its visit to Morocco the AID energy team often
 
referred to data needed to introduce renewable energy
 
to the country. The Governement of Morocco requested
 
the team to -reparc a list of such data, in order to
 
give it a sense of the anount and scope to be handled
 
by the Center.
 

Appendix D, drafted in rcrocco and reviewed with the
 
GOM, contains this material.
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Morocco is not a producer of fossil fuels, and it must import
 
The situation becones
 80 percent of enercy to satisfy its needs. 


bleaker if one considers the growth rate of 10 percent 
in local
 

consumption of energy and the trend of worldwide increase 
of oil
 

prices. This fact was not neglected by the GC01 which, in its three

year plan, envisions the %ivelopment of renewable 
sources of ener

gy by creating a center for energy research and planning. Prong
 

its several functions, an irportant place is given to creatir.g in

formation which facilitates the choice of alternative 
technologias
 

to fulfill energy needs among end uses compatible with 
the na

turn! potential of Moroccan resources.
 

the decision process.
Data are needed for each step of 


l'igure 1 shows a simplified model of dependence 
of energy planning
 

this model is in order te
steps on data sources. A comment on 


sources are rcntioncd for Forocco's
 fore a list of cata and data 


planning proce!ss.
 

An assumption is made that there exists a nationAl develop
of the objec

ment plan in which a national enercy policy is 
one 


The renewable encrgy policy is determined by the possible
tives. 

in turn, dictates the
end uses of renewable sources, and it, 


magnitude of action to be undertaken in order to achicve the plan
 

the energy policy might te set fortt.
objective. For instanc:, 


in tht- national plan tc us% wattur purping by renevablc energy
 
in other exarrles:
 a certain nurrber of hectares.
for irrigation of 


terms of number of villages to
 energy needs can be exprcsscd in 

or number of
 

be electrified, numberr of buildings to bc heated, 


ThQ Ccnter can provide the required anahospitals to be served. 

lysis to substantiate policy directives.
 

are determined, the assess-
Once the energy needs by end use 

for using t-c country's resour

ment of technological applications 

The process leads to thc
 

ces will be accomplished at tht; Center. 


choice of the best technclogy among available technologies. 
The
 

candidacy of technologics is examined under technological 
and eco

an example, the rural
 nomic constraints, present and future. As 


elactrification of a location (a vill je or a small town) can be
 

achieved by small-scale hydro, by tiorass, or by wind 
turbinc.
 

The rcsourccs of the location are analyzed for each 
competing
 

technology. In small-scale hydro, the data on river systems 
of
 

the location, and gauge readings on contour maps are analysed
 

along with the costs of capital and operation to 
bring electricity
 

forest land, on agrito the location. For bionass, the data on 

,nalyzcd along with
 cultural residues, on livestock manures are 


the costs of capital and operation to bring electricity 
to the
 

on agricultural

locatioV. For hiomass, thc.data on fcrest land, 


residu.s, on livestock manures are analyzed along 
with thc costs
 

of harvesting, collection, traniportation and rtoring 
of biomass,
 

the costs of conversion, the ccsts of capital and 
the costs of
 

the location. The speed of winc,
distribution of electricity to 
 gathered

the regularity of the wind. and the size of turbine 

are 


the capital costs and the operation costs are also
 for windrills; 

determined. The best te2chnology is chosen from the above con

siCerations. This best technology is cost effective 
for introduc

tion in the location under study.
 

)b-o
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The best technology must also provide benefits to the commu

nity and thus to the nation. These benefits include the economic
 

benefita due tc the increase of production and of income and
 

the social benefits due to the improvement of comfort, health,
 
The benefits must outweigh the costs, including
nutrition, etc. 


the costs of installing and operating the t,chnology and the
 
the loss of amenities or the
social costs which may arise frcr 


increase of externalities.such as pollution, price increasc.
 
to be found in
Data sources for the analysis of these impacts are 


different surveys and studies on Morocco.
 

The technological feasibility which has led to the choice
 

of a best technology adapted to the natural resources of the
 

country and the analysis of social, economic and political im

pacts of the technology indicatc to the government ncw directions
 

for further developrent .of renewable energy applications in the
 
The government can bc aware of the implircations of using
country. 


a technology adapted to the resource potcntial of a particular
 
The information permits
location in order to achieve an end use. 


new energy guidelines with the expectation
the government to issue 

to bc
of fulfilling a dcsired objective; thus, the nuw objective 


achievcd will be taken up in the next national development plan,
 

or in the amendment of the present national development plan, or
 

in special er.erqy guidelines put out by the government for a con

cerned agency to follow.
 

The first
The list which follows is divided into two parts 

part indicates to the reno-wable energy planner the kinds of in

formation which are needed for each step of plai-ainc. The second
 

part shows some of the sources of informatiol about Morocco that
 
can be found there and that can be used to investigate the resource
 

potential of Morocco for a particular renewable energy technology.
 

The list is not exhaustive; it serves to illustrate possibilities
 
so that the Center's trainin and analysis capability can be de

signed to plan for the introducticn of renewable energy in Morocco.
 

PART I. INFORKATION NEEDFD FOR =%CI' STEP OF PLANNING
 

A. Information on End Uses
 

The Center will consider all the possible end uses that the
 
The ones that are
technologies of renewable encrgy can furnish. 


consistent with the energy policy or are considered as priorities
 

by the Center or a certain ministry are taken for analysis.
 
Major end uses of renewable energy which are known to have appli

cations on a small-scale baiis at present development stage,
 
are as kollows:
 

1. Water Pumping
 

- Irrigation
 
- Livestock and other agricultural needs
 
- Saline water in saltworks 
- Household or collective uses
 
- institutional uses (hospitals, schools...) 
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2. Heat Applications
 

- Crop drying 
- Drying of $ood, pulp, paper 
- Dehydration of foods 
- Curing of concretc blocks 
- Space heating (livestock shelters, greonhouses, schools..) 
- Water heating 
- Spcae coo.ing (greenhouses, schools, hospitals) 
- Production of slat by evaporation of saawater 

3. Nechanical and Electrical Applications
 

- Powering agricultural tasks (grinding corn, thrashing..)
 
- Powqring industrial tasks
 
- Powering domestic applicances and machinery
 

4. Lighting
 

5. Home Cooking
 

6. Comnunications
 

II - INFORMATION ON TECHNOLOGICAL APPLICATIONS 

Several technologies give rise to the same and use. The list
 
below mentionz only the technologies that are suggested as adapted
 
to ?orocco at its present stage of development. The best tLchno
logy is said to be "best" if it is supported by the resource poten
tial of the site whore it is applied and if it is cost effective
 
(least cost among corpeting technologies to achi4ve a sa:c cncrgy
 
amount of end use.) Many end uses can bc satisfic& indirectly
 
by teuchnologies through electrification. Even though electrifi
cation is not considcred as end use, it is mentioned in the list
 
to show the technologies that produce elEctricity which in turn
 
is used to meet end use.
 

1. Electrification
 

- Small-Scale hydro
 
- Biomass
 
- Photovoltaic
 
- Vind turbine 
- Geothermal 

2. -Water Pumping
 

- Electricity from first set of processes
 
- Windmill
 

3. Feat Application
 

- Electricity from first set of processes
 
- Biomass
 
- Geothermal
 
- Solar thcrmal
 



4. Lighting
 

- Electricity from first set .of processes
 
- Biomass
 

5. Pome Cooking
 

- Electricity from first set of processes
 
- Biomass
 

6. Mechanical Works
 

- Electricity from first set of processes
 
- Wingnill
 
- Waterwhael 

III INFOPMATION ON RESOURCPS OF THE COUNTRY
 

The application of a particular technology depends upon the
 
resource- pot.-ntials of Morocco. The Center will analyze the typrNo
 
of data listed below for selection of sites. Without careful anal
sis, the perfornance of a particular technology may be reduced cr
 
interrupted due to physical ccnstraints of the sitc.
 

1. Small-scale Hydro
 

- Drought (occurence, frequency, by area) 
- River system and gauge ruading for each river 
- Slope 
- Earthquake 
- Soil type 
- Rainfall 
- Snowfall 
- Compcting uses of water 
- Electrical network 

2. Biomass
 

- Land available for forests
 
- Soil type
 
- Varieties of woods giving high yield in Moroccan condition
 
- Concentration of crop residues(location and quantity)
 
- Concentration of livestock residues (location and quantity
 
- Concentration of wood residues (location and quantity)
 

3. Solar Thermal and Photovoltaic
 

Intensity of insolation
 
Duration of insolation
 

- Frequency of damaging winds, rain, hail
 

4. Wind Energy
 

- Velocity of wind
 
- Regularity of wind
 
- Direction of wind
 

0'
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S. Geothermal Energy
 

- Location of hot spring of decp hot rock
 
- Depth of hot spring of hot rock
 
- Teiperature and pressu- of water
 
- Mineral contcnts of hot water
 

IV. INFORI4ATION ON COSTS CF INSTALLED TECh%'1OLOCIES 

A particular tcchnology is chosen not only because it is
 

technologically feasible at a site, but also because it is cost
 

effective. Among the altcrnative t,;chnologies to produce a same
 

end use, the Center will choose the one that has the lowest cost
 

for the same output. The costs below are to be completed by adding
 

costs of districution.
 

1. Costs of small-scale hydro
 

- Construction of site 
- Generator 
- Attachments (penstock, fittings, valves, draft tute...) 
- Transmission 
- Maintenance 

2. Costs of Biomass (Wood)
 

- Land to grow forGsts 
- Plantation (soil preparation, plantation, maintenance...)
 
- Harvest
 
- Transportation of wood to boiler
 
- Boiler
 
- Boiler installation 
- Operation 
- Maintenanc 
- Transmission or cost of fuel transportation pipe 

3. Costs of Photovoltaic
 

- Land site
 
- Equipment (module, batteries, power conditioning)
 
- Construction of structure
 
- Transportation
 
- Maintenance
 

4. Costs of Wind 

Structure
 
Equipment and attachments
)

- Maintenance' 
- Drilling ) for water pumping 
- Punping 
- Pipeline or duct ) 
- Generator/batteries ) for flectricity 
- Transmission ) 
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5. Costs of Goothormal 

- Drilling ) 
- Genorator ) for electricity
 
- Transmission ) for heating
 
- Pipes
 

V INFORMATION FOR ANALYZING IMPACTS
 

Socio-economic data will be analyzed by the Center ot estimatc
 
the impacts of the incroduced tec-nology on the site. The techno
logy should provide economic and social benefits to the site, so
 
that the quality of life of the people is enhanced with the intro
duction of technology, Improvemcnt is measurcd by the differenco
 
of the socio-economic status of the site before and after the intrn
duction. Thus a survey should be undertaken for baseline data with
 
the introduction of technology.
 

The impacts of a technolocy can be direct or indirect through
 
a multiplier effect; scme can be readily measured or observed and
 
some cannot. Sorie variables listed below are impacts of technology
 
readily measurable.
 

I. Agricultural Uses
 

(a) Direct Effects
 

1. Increased yield
 
2. New crops
 
3. Markct and selling activity of new products
 
4. New land under cultivation
 
5. Improved food preservation in markets/farms.
 

(b) Indirect Effects 

1. Higher farm. family income/New spending pattorns
 
2. Decisions to remain in rural area
 
3. Hiring of unemploycd/landlese labor
 
4. Non-farm related business growth in arca
 
5. Decline in spoilage and waste.
 

II: Health Uses
 

(W) Dire-t Effects 

1. Estab'ishm~nt of now or improved health services 
2. D.creass in infant mortality
3. Availabilit$ of uncontamined water supply' 
4. R. ucti ..in' inc~dcnce of disease. 

(b) inlirect Efto'ts 

1. Longer life span
 
2. Increase.. cpportunity of rural labor 
3. Family planning activities. 
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II. Industry Uses
 

(a) Direct Effects 

1. Growth of energy-consuming industries
 
2. Non-farm employment growth
 
3. General industrial growth.
 

(b) 	Indirect Effects
 

1. 	Growth in village or town incomes
 
2. 	Improved transportation to other towns
 
3. 	Increased development assistance from ministries
 
4. 	Decisions to remain in area (rather than migrate to cities).
 

IV. Communications Uses
 

(a) Direct Effects
 

1. 	New cothmunication channels for development information
 
(radio, TV, local phcne, printing press, etc.)
 

(b) Indirect Effects
 

1. 	New types of education
 
2. 	Increase in village assemblies, etc. (due to improved
 

lighting).
 

V. 	Forestry Uses
 

(a) Direct Effects
 

1. 	Reduction in taking of wood frcm forests
 
2. 	Introduction of heating to hcmes (e.g. using charcoal 

in stoves with ventilation) 
3. 	Employment for unskilled labor.
 

(b) Indirect Effects
 

1. 	Recureration of land from semi-desert
 
2. 	Increase in fauna
 
3. 	Flood reduction
 
4. Soil improvement
 

VI. Domestic Uses
 

(a) .FirectEffects 

1. 	Increase in household amenities
 
2. 	Changes in construction (e.g. windows)
 

(b) Indirect Effects
 

1. 	 Decision to remain in rural area 
2. 	Changes in household activities (e.g. addition of
 

studying, crafts).
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PART II. DATA SOURCES
 

The list of documents given in the following pages is the
 
result cf a search during the Team's mission. The documents are
 
separated into two grcups. The first set contains selected data
 
sources that the Center can use immediately for the analysis of
 
the rescurce potentials of Morccco for each type of technology in
 
renewable energy - the seccnd group incl des data scurces that the
 
Center can use fcr investigating the sccio-eccnomic impacts of a
 
technology at the site.
 

The titles of dccuments are giver. in the list. Hcwever, scme
 
documents were known to exist, but were not actually inspected by
 
the Team. In that case, an esterisk(*) is placed on the scurces
 
of data.
 



I. DATA SOURCES FOR ANALYZING RESOURCE POTLNTIALS 

1. Small-Scale Hydroelectric Generation 

A. Folders available from O.N.E. (Office National d'Electricit6) 

a. CGomorphologie (g~ologie, seismologie) 

- (Map) Les Grandes Unitts Structurales Gfogrphiques 
Glologiques 

- (Map) Cartes Structurale et Hydrogsologique 
- (Map) Zones de Seismicitl 

at 

b. Climatolpgie 

- (Map) Postes Pluviomftriques at Isophyltes Moyennes Annuelles 

- (Map) Caractristiques Schfimatiques du Manteau de Neige Haut 

Atlas Central 
- (Graph) Climagramme Pluviom~trique du Coefficient 

- (Map) Cartes de Valeurs du Quotient Pluviothermique d'Embergas 

- (Map) Cartes des Pluies (total annuel des precipitations 

atmosph~riques - 1933-63) 
- (Map) Nombre de Jours de Pr6cipitations Atmosphlriques 

(1925-49) 
-.(Map) Carte des Zones Caractgrisges par le Mois o1 l 

Nombre de Jours de Prfcipitations est Maximum 

- (Map) Intensit6 Moyenne Diurne des Precipitations 

Atmosphfriques 
- (Hap) Pluviomftrie (intensit4 de la variabilit6) 

- (Map) Variabilitf dans l'fspace de l'Isophylte 300mm 

- (Map) Vitresse des Vents 

c. HydrogrAphie et hydrologie 

- (Table) Caractfristiques Principales at 
- (Graph) Debits Hoyens Mensuels 

- (Graph) Dfbits Moyens Annuals 

Crues Caractristiques 

d. Rfseau flectrique 

- (Map) Rfseau Elctrique A Haute Tension 

a. L'6quipement agro-inergitique 

- (Hap) Inventaire d'.s Amfinagements 
- fMap) Equipment d'I-rigation 

ydro-4lactriques 

f. Rapport Annuel 1977 

B. Publtcations Available from Direction de l'Hydraulique 

a. Awn.uaire ydrologique 1970-1973 

b. Annuaire Hydrologiqua 1973-1974 
1974-1975 

D4VLOPMET Mo-IWNCzmc. 
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c. 	Ressources en Eau au Maroc
 

- Tome I - Domaines du Rif tt du Maroc Oriental 

- Tome II - Domaines plaines et Bassins atlasiques 

- Tome III - Do=aines atlasiques et sud-atlasiqucs 

- Annexe - cartes 

2. 	 Biomass
 

Available from the centre de recherche agronomique
A. 


a. 	 Map of land classification (*) 

b. 	 Planting/harvesting calendars of different crops (*) 

c. 	Areas and production of different crops (*)
 

B. 	Available from the direction des Eaux et For-ts
 

a. 	Le Maroc Foresticr
 

b. 	Rapport Annucl d'Activit6
 

C. 	Available from Division de Statistique agricole
 

a. 	Areas and production of crops (*) 

b. 	 Statistiques Agricoles
 

3. Photovoltaic
 

A. 	AvailaUlA from the Service de la MKtorologie Nationale
 

a. 	Dtermination de l'Irradiation Solaire Globale au Maroc
 

b. 	 (Map) Rayonne~ent Global Annuel en Kc/cm2
 

c. 	 (Map) Stations permanentes mesuran_
 

- Rayonnement Global 

- La Dur~e d'Insolation 

- La Vitesse et la D)irection du Vent 

d. Data 	on insolation by station (*) 

4. 	 Wind Energy
 

Available from the Service de la Mftgornlogie Nationale
A. 


a. Data 	on velocity and direction of wind (*)
 

b. 	 (Map) see I. 3. A. c.
 

5. Geothermal 

A. 	Availble from O.N.E. (See I. 1. A. t.) 

B. 	Available from Thermalisme
 

Data on location and depth of hot springs (*)
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I. DATA SOURCES FOR ESTIMATING SOCIO-ECONOMIC "IMPACTS 

Available from Direction de la Statistique
1. 


- Recensement Unral de la Population et de l'Habitat de 1971
 

(in several volumes) 
- Enquite de la Conso--ation de 1970-71 (in several volumes) 

- Annuaire Stati'tique du laroc (annual) 

- La Situation E,:onomiique du Maroc (annual)
 

- Le Maroc en Chiffre (annual)
 

- Indice du Cotit de la Vie (monthly)
 

- Bulletin Mensuel dt Statistie'.,:; (monthly)
 

- Etude dez; StrucLure'..
 
- Enquite s r le Coz..-rce IntLrieur (1963)
 

- EnquZLe ai Objectifs ultiples (1961-63)
 
66)


- L'!dustrie, l'Energic et le; Mines (1964, 65, 

of Agriculture2. Available from Mini'try 

- Data on areas and production o' crops (*)
 

- Statistiqucs Agricoles
 
- Grand~s PiKrimbtres d'Irrigatcon
 

- L'Elevagc au Maroc 
- Plan Laitier 
- Bilan des Etudes et des R6.iisations dans les Terrains de Parcours
 

3. Available from Minisrry of Health 

- Health Statistics (*) 

sur la Continuation de.,MCthodes Contraceptives (1972)- Enquite 

4. Available from Banque du Maroc 

- Etude et Startistiquc (monthly) 

Social Affairs5. Available from Ministry of 

- Annuaire Statistique du T avail
 

6. AvailaLte from Ministry of Lnterior
 

- Etude d'Identification de Irojets (Potential and diagnostic
 

study on 11 provinces)
 

7. Available from some provinces (Agadir, Meknes, El Kelaa, Khemisset)
 

- Bulletin Econc.ique et Social (semestrial) 

8. Available from the World Bank
 

- Le DC-veloppement Economique du Maroc 

INC:.09LVTL0O."9KTIN SIaHN(=tI 
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INITIAL ENVIRONIKENTAL EXAMINATION 

Project Location: Morocco 

Project Title: Renewable Energy Develonment 

Fundinp: FY 79 - $1,200,000 

Life of Project: $5,000,000 

IEE Prepared by: Eric Helby Date: 30 July 1979 

AID/W - DSIEY 

Environmental Act'.on Recommended: Negative determination
 

Concurrence: 	 Harold S. Fleming Date: 
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I. Examination of Nature Scope and Magnitude of Environmental Impact
 

A. Description of Project
 

There are two central components to the project: (a) institution 

building and training and (b) demonstrations of renewable energy technologies. 

As the first is environmentally neutral, only the second component will be 
discussed here. 

The renewable energy technologies to be demonstrated are small, 
docentralized hydro (SDH), biomacs and solar. ELch technology will be 
discussed separately. 

1. SmallDecentralized Hydro
 

The project will denonstrate S1AH technology at three sites in
 

the High Atlas montains. Although the GOM has not yet made a final decision
 

on the sites, they are expected to be located at Tillougruit, Msemrlr and Ait
 

Arbi. Site selection included analysis of rainfall patterns. basin area
 

drainage and run-off as maeasured by gauging stations located near each of
 

the sites. Each site is estiatee to prcduce 200 .1of power. The demon
strations are designed to have minia! aidverse zniironnental it..-,ct. 

SDU is a non-consumptive water use. No large c!.n.j or ir-ound=ents arc 

used to heat and dc-ae'ate the water. There ii a small poritive effect 

as stilling ponds remove some silt andi debris fron the flowing water.
 

Proper design of the water supply syster. at the site is 
Important. SDH installations are 'esipned for minimum strenm flow to be
 

taken by a short canal into a stilling basin adjacent to the main stream.
 

The stilling basin is the water source for the turbine. Thus, the flow '.f
 

the stream is not disturbed. Increases in the streari flow simply move past
 

the short canal entrance. The strein flov, meets the exit wrater from the
 
turbine downstrean from the power plant. 

Movernt of fish should not be adversely affected with a
 

properly designed SDU plant. Fish nornally do not rigrate during the minimum
 

water flow season. At other tires, excess water flows in the main stream,
 

permitting fish to by-pass the cannl entrance to the stilling pond.
 

With proper design,there are no adverse environnental effects
 

with small, decentralized hydro ir.stallations. Their operation is pollution

free and quiet cor-gared to decentralized diesel systems.
 

2. Biomass
 

The biomass activities center on research on tree growth and
 

cultiv~hion of trees for energy production. Although it is not known what
 

percentage of tree clearing is for energy production, Morocco currently
 

loses 40,000 hectares of trees annually. Reforestation replaces 20,000
 
for a net loss of 20,000 he'tares.
 

There will be four demonstration tree plantations: a 20 hectare
 

research site in Marrakech and three 250) hectare demonstration sites at
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The land to be used for these plantings is
locations yet to be chosen. 

Class 4 land, land not suitable for agriculture. The bioias activities
 

in this project should entail minimal, if any, adverse environnental 

effects. Water requirements are miniral 3s the species to be plant!d

eucalyptus--requires additional water only during the planting phase. 

If the denonstration activities are successful and Morocco
 

decides to replicate tree plantations on a wider scale, certain environmental
 

concerns w'ill have to be exriined. Lirge-scale cultivation -'bt intrude
 

on agricultural land and poor cultivation -ractices could deplete the soil.
 

However. since there are over four million hectares of Class 4 land in
 

11orocco, land particularly suite! to arid land tree cultivation, use of
 

agricultural land should not be needed.
 

The objective of Frowin- tree plantations is to produce wood
 

for dcrnestic cooking and heatin- and wood for decentralized gencration of
 

electricity anO mechanical power. These applications will be tested in
 

Yeare 4 and 5 of the project. Utilization of the biomass will have to be
 

managed proerly to assure that particulates from wood combustion do not
 

form.
 

It is expected that the bionass plantations will have overall 
effects include the preservation ofbeneficial environmental effects. These 

existing forests (tc the extent that biomass plantations arc substituted 

sources in the fuel wood narket) and orevention of further soil erosionas 

as p.reaently denuded lands are planted with fast-prowing tree species. 

3. Solar
 

Solar energy activities under this project will be identified 

during the first year's solar planning phase. Damnstration activities 

are planne" in water puping for prtable ar.d irrigation use. Potential
 

adverse effects w-ould inc.udc a lowerin5 of the watcr table. As this 

concern will be an integral part of rlanninR and site selection, no 

acverse envircnr.ental effect is anticipated. 

11. Recommendation for Environmental Action 

A negative determination is recormended.
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IMPACT IDENTIFICATION AND EVALUATION FORM 

Impact Ident fication 
IMact Areas and Sub-Areas* 	 and Evaluatiun"*
 

A. Land Use
 

1. Changing the character of the land through: 

a. Increasing the population 	 N 

b. Extracting natural resources 	 N
 

c. Land clearing 	 N
 

d. Qianging soil character 	 L 

2. Altering natural defenses 	 N
 

3. Porecasting imnortant use 	 N 

4. Jeopardizing man or his 	works N 

5. Other factors 	 None 

B. Water Quality 

1. Physical state of water 	 N
 

2. Chemical snd biological 	states N 

3. Ecological balance 	 N 

4. Other factors 	 None 

C. Atmosphere
 

1. Air additives 	 L 

2. "Aktr Polluti-3a 	 L 

3. Noise pollution 	 N 

4. Other factore 	 -None
 

* See Explanatory Notes for this form. 

Use 	the following symbols: N - No environmental impact.
 
L - Little environmental impact

H - Moderate environwtal impact
H - High environmental impact 
U - Unn environmental impact 

UkeL_
 



-ES-


D. 	Natural Resources
 

1. Diversion, altered use of water (irrigation) 	 L
 

2. 	Irreversible, inefficient comitments N
 

None
3. 	Other factors 


E. 	Cultural
 

1. Altering physical symbols 	 N
 

2. Dilurion of cultural traditions. 	 N 

3. Other factors 	 None 

F. 	Socto-Econonic 

1. Changes in economic employment patterns 	 L 

2. Changes in population 	 N 

3. ChanRes in cultural pattarns 	 N 

None
4. 	Other factors 


G. 	lea4l3 

1. Changing a natural environment 	 N 

2. Elmiaatinp an ecosystem element 	 N 

3. 	 Other factors - small quantities of fertilizers 
and plant protection materials N 

H. 	 General 

1. Internationil impacts 	 N
 

2. Controversial impacts 	 N
 

93. Larger program impacts 

4k Other factors None 

1. 	Other Possible Impacts (not listed above) None 



APPENDIX F 

PROJECT CHECKLIST FOR STATUTORY REQUIRDENTS 
(See AID Handbook 3, App. SC-2) 

X.e: Both Country Checklist and Standard Item Checklist are 
and may be found in Annex 4 of Project Paper 608-0154, 
mad Economic Research. 

updated 
Social 



A. General Criteria
 

1. a. The Appropriation Comitteen will be notified in accordance 

with normal agency procedures. 

b. Yes.
 

2. a. Yes. 

b. Yes.
 

3. Legislation is required to establish the Renewable Energy Center.
 

Apart from the fact of its very high priority in the Ministry of 
there will be a Condition Precedent to disburse-
Energy and tIines, 


ment under the Grant Aprecment stipulating that the legislation
 

ust be passed.
 

4. NA.
 

5. NAn 

6. IIA. 

7. By stimulating rural uses of renewable energy resources, the 

project is expected to improve the technical efficiency of agro

industry and to foster private initiative.
 

8. A private American contractor will provide technical asisi'.nce. 
American equipment will be purchased.
 

9. The project agreement will so provide. 

10. Morocco is not an excess currency country. 

11. Yes. 

12. NA. 

B. Funding Criteria
 

1. a. (a) The project focusses on appropriate rural applications of 

renewable energy resources and will attempt to enlist wide
 

participation of rural village populations. 

' (b) NA. 

(c) 	 The project. will support the self-help efforts of rural 
to localcorxmmitiesby applying appropriate technology 

development acticity. 

(d) NA. 

(e) NA. 

J J 
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b. (106) The project has great potential in the long run for allevi

ating the enern problem by developing domestic alternatives to 

importation of petroleum.
 

C. Yes. 

d. Yes.
 

0. NA.
 

f. The project mete a direct need of rural Morocco-cheap energy. 

Research and development of renevable energy vill tax the country's 

available talent in this area, and considerable U.S. traininr is 

envisaged. 

. Yes. 

2 NA. 

3. WA. 
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MOROCCO: RENE..rABLE E-ERGY DEVELOPMENT 

SURVARY
 

Grantee: Kingdom of Morocco
 

Princioa1 Agency: Ministry of Energy and Mines (MEM)
 

Phase i Grant Amount: U.S. S600,000
 

Phase -1 Estimated Grant Amendments: U.S. $4.4 million
 

Proitzz P-rcose: Finance the design and development of an experimental
 

renewable energy progra- and research institution in Morccco in accordance 
with Section !C6, FAA. 

Proiect Descripoon: The oroject will be executed in two phases. 

Phase I will provide for the necessary feasibility and preliminary 
design studies for infrastructure activities, training and technical 

assistance while Phase iI will include construction and "znger term 

institution building activities.Ir.i •; The provizonv. o ofozi,1early training
earM
nr 

dsor ' . ecnical advis-, during -ese " -il permit an early 

start (-. -.. ne functional responsibilities an: anpower 

requirements of the Moroccan re newable erergy center, and shOuld aci-iate 

expeditious implementation of Phase T7 

Specifically, Phase I of the project consists of (1) , ::.t cf 

training plan and participant training in :he U.S. for the initial
 

Moroccan professional cadre for the renewable energy research
 
institution; (2) the services of a French-speaking U.S. engineer to
 

provide coordinating assistance to the Ministryi of Energa- and Mines (MEM)
 

in the execution of ?hase I activities; (3) feasibilhty and preliminary
 

design studies for three small, remote, hydro electric pcower generation
 
plants in the Moroccan mountains, a renewable energy laboratory and
 

research center at Marrakech, and several wind and sun-pocwered irrigation
 

pumping stations; (4) short term U.S. technical advisory services.
 

Phase II, of the project will consist of: (1) additional training.n the
 

U.S. 'and Morocco for 4Yoroccan professionals.assigned to the new
 

renewable energy research institution, k2) constructing and equipping
 

the three small, remote hydro-electric power plants, the wind and
 

sun-powered irrigation pumping stations, and the renewable energy
 

laboratory and research center at Marrakec- that were subjected to design
 
and feasibility studies during Phase 1; (3) both short and lorig-term U.S.
 
technical advice and assistance for the development ci Morocco's institutional
 
cpacity to sustain a program of renewable energy appropriate to that.,
 

country's needs, and (5) i*-it-i- ,i. new tr.4 a research
-n-4f ing., 


aities which are expected to be identified during the exec'4zior
 
of the project and in the course of the development of the new institution.
 

*1-vii-




Project tmplementaticn: The Director of Energy, XEM, wil1 execute
 
the project along two parallel lines. Phase I feasibility and
 
preliminai'y design studies will be carried out via A.!.D. work orders
 
to a technically speciaiized U.S. 
engineering firn. A
French-speaking U.S. gerer3 I engineer '.ill assist tne .E! to
 

coordinate Phase aci.vities. -hije tne studies are in crcgress, the
 
M4E, will begin :ompetit-ve procurement lcr aL . ser',v:ces reou:red
 
to execute Rhase 11 of the .roject. -*-at contract ,' Jnote executed
 
in mid-1980 after studies are completed and after cbl-ga-o, of tne
 
initial FY-80 increment of Phase II funds. Thereafter, :-ne U.S.
 
firm contracted by the MEM will assist the ME! to carry out Phase II
 
of the project, including overall coordination, final designs for
 
construction elements, equipment procurement, training and short-term
 
advisory services.
 

Statutory Criteria: All statutory criteria have been met. Congressional
 
notification has been made.
 

Country Team Views: The Mission and the American Embassy in Rabat support
 
this grant as consistent with U.S. policy objectives in Morocco.
 

Grant Application: The Kingdom of Morocco has requested this grant. See
 
Annex A, Grant Application.
 

Fund Availability: Funds for this proposed grant have been made available
 
by transfer of % 600,000 from the FY-80 S 1.3 million Regional Energy
 
Development account to the FY-80 Morocco bilateral program.
 

Recommendation: Authorize a $ 600,000 grant to the Kingdom cf Morocco
 
for the Phase 1 activities described above. That will be the first
 
phase of an anticipated 5 year, $5 million project. (See Annexes 3
 
and C, Draft Grant Authorization and Agreement.)
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I. BACKGROLND
 

1.01 	 Morocco is a middle income country with a % 14 billion gross
 
domestic product in 1978. Its present 20 million population is
 

increasing at an annual rate of over three percent. It faces
 
declining agricultural productivity per capita, dependence on
 

foreign capital, and the economic drain attributed to the conflict
 

with the Polisario in the Western Sahara. (See Annex n for details
 

of the Moroccan economy). Over the long term, Morocco 'has consider

able resources on which to base steady economic growth, including
 

phosphates and other minerals, potential for higher a?ricultural
 

productivity, and substantial existing infrastructure.
 

1.02 	 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 -'tst include
 

constantly increasing petroleum orices in its economic calculations.
 

Energy consumption in Morocco has annually increased seven per cent
 

for the last ten years. Although energy accounted for only 6.5 pez

cent of Morocco's imports in 1973, it amcunted to about 14 percent in
 

1978. Expenditures for petroleum imports are expected to exceed
 

receipts from phosphate exports during 1970. (See Annex P for details
 
of Morocco's balance of payments.) To confront the energy problem,
 

the Government has eliminated subsidies on kerosene and diesel oiL.
 

(See Annex G for retail prices of petroleum products in Morocco.)
 

It 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.
 

1.03 	 Morocco has multiple domestic energy resources. Domestic oil production
 

has declined to about 450 barrels per day, versus a daily demand for
 

50,000 barrels. In 1978, Morocco imported 3.7 million tons of petroleum
 
and related energy products from Iraq, the USSR, Saudi Arabia and Loweit.
 

Gas reserves are expected to last 32 more years at the current 82-million

cubic meters-per-year rate of consumption, principally by the fertilizer
 

industry. Coal is Morocco's principal fossil fue! resource. Probable
 

resources are 36 million tons. Current production, 7no,nOo tons per
 

year, is primarily used for power generation. The Government plans to
 

increase production to a million tons per year during the next three
 
years. Thus, coal and gas could be consumed within 4n years. Oil
 

shale deposits of about 24 billion tons exist at Timahdite and Tarfaya.
 

The Occidental Petroleum Company is determining appropriate technology
 
for its extraction. Current plans call for a daily output
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of 50,000 barrels by 1985. The Government is negotiating with
 
a Romanian and West German consortium for construction of four
 
shale oil-fired 200-MW generating plants. Morocco's hydroelectric
 
resources are principally in the Youlouya, Sebou and Oum R'bia
 

river basins. They annually yield about 1470 (7,v7n. The 1980-]Q90
 

development program is expected to add another 14nOGUih. Morocco's
 

50--billion-ton phosphate reserves are estimated to have a 150 to
 

200-gram-per-ton uranium content. Extraction is uneconomic with
 

present technology. Comnercially exploitable uranium deposits
 

have not yet been discovered in Morocco. Firewood and charcoal
 

are important sources of fuel for home heating and cooking in
 

Morocco. Deforestation is occuring at and annual rate of 40,000
 

bectares; only 25,000 hectares are annually replanted with trees.
 

1.04 Morocco has a significant solar energy potential that could he
 

developed to meet part of the country's demand for energy. The
 

Government has become seriously interested in long-term development
 

of Morocco's renewable energy potential to complement conventional
 

sources of electric power. Renewable energy is a concept "whose
 

time has come". Renewable energy is non-depletable, capable of
 

regeneration; its sources cannot be exhausted. All sources of
 

renewable energy are related to the energy of the sun. For that
 

reason, literature on this subject frequently interchanges the
 

terms "renewable" and "solar". There are four fundamental sources
 

of renewable energy: in (1) photosynthesis, plants store solar
 

energy which provides nutrients for human and animal power, for
 

energy released by combustion, and for generation of methane gas
 

from organic wastes; (2) falling water is made renewable by the
 

sun's evaporation of water at sea level which is then deposited by
 

rainfall on mountains and high plateaus; (3) wind is created by
 

variations in the intensity and effects of the sun's heat on various
 

portions of the earth's surface; (4) direct solar energy from the
 

sun's rays may be converted to heat or electric power. Ocean tides
 

and geothermal heat are other sources of non-depletable energy.
 

1.05 The Ministry of Energy and Mines (MEM) is responsible for overall
 

development planning, pricing, and investments in the energy sector.
 

It manages oil, gas, and uranium exploration and has administrative
 

control over the Office National de l'Electricicg (ONE), the public
 

enterprise responsible for most electric power~generation and trans

mission. The Ministry of the Interior (MI) suoervises the 13 public
 

enterprises responsible for distribution of water and electricity
 

to urban centers. Ml's representative heads the Commission Inter
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ministdrielle de l'Electrification Rurale (CIER), i.e. the village
 
The Vinistry
electrification program which is implemented by MOE. 


of Agriculture's Department of Waters and Forests is responsible
 

for tree plantations. Fragmentation of control over the energy
 

sector hinders the coordination of investment planning and financing,
 

particularly for urban power distribution and rt.ral electrification.
 

1.06 	 ONE generates about 91 percent of Morocco's electric power. Captive
 

plants, generally linked to industrial enterprises, produce another
 

eight percent. About one percent is generated by small, isolated
 

At the end of 1978 ONE's installed capacity
diesel'generators. 

was 1063 MW of which 396 M4W (37 percent) was hydro and A(7 MW (0;3
 

percent) was thermal. In 1978, total generation was 3,970 (Wh.
 

765 MW. About 60 percent of ONE's production
Peak demand was 

of electric power is sold to large industrial customers and to the
 

public enterprises for urban distribution. The remaining 40 percent
 
areas connected to its
is distributed to provincial cities and rural 


grid. For transmission, the 225 KW subtransmission network transports
 

energy to the distribution system 	at 22 KV.
 

1.07 	 In 1978, only 6 percent of Morocco's rural people had access to
 

electricity, compared to 60 percent of the country's eight million
 

city dwellers. Lack of infrastructure and services in extensive
 

areas of the countryside, e.g., water, electricity, roads, etc.,
 

is considereda primary cause of the continuing migration which
 
Rural 	eleczrification,
aggravates the country's urban poverty problem. 


combined with other Government programs for rural development, i5
 

stem the exodus from rural areas by improving ba!Lc int-aexpected to 

structural services and by improving employment opportunities in agro

industry. 

1.08 	 In 1977, the Government, meaning in this instance, CIER, MI, and ONE,
 

formulated 	the first national rural electrification program for the
 
French consultants financed by
electrification of 500 villages. 


that villages
the IBRD developed: the program. The main criterion was 


designated for electrification would maximize expected benefits to
 
4
'
the rural population at the lowest feasible cost to the oroccln
 

This has evolved into Morocco's current three-phase, 15economy. 

The program has two principal
year, 	rural electrification program. 


objectives: (1) increase access to electricity for Morocco's 11.3
 

million rural people; (2) increase agricultural productivity. Part
 

of this program is the IBRD Village Electrification Project, a rural
 
1250 km of 22-71 subtransmissiol
distribution scheme that will construct 


lines, 995 km of 380/220 volt distribution lines, 45 MVA of 22/0.4-KV
 
It will extend grid power
transformer capacity, and street lighting. 


to about 220 villages in 16 rural provinces and will provide electricit
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to about 360,000 rural people. ONE will execute the project.
 

Estimated rate of economic return on the %85 million investment
 
is 6 to 8 percent.
 

1.09 	 During 1978, the Government of Morocco designated a research
 

facility site and set aside funds for a researc program to increase
 

use 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 reports 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.
 

The team recommended an organization plan for the renewable energy
 

Further preliminary survey and project identification work
center. 

was carried out in 1979 which led to identification of this proposed
 

renewable energy development project in Morocco. (See DSI's June 1979
 

report).
 

1.10 	 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 cheap power to the rural population
 

and to agricultural production. This proposed renewable energy
 

project is in accord with USAID/Rabat's basic prcgram strategy
 
,MEM


on Morocco. It reinforces the policies and programs of the 


in the rural electrification subsector.
 

1.11 	 The MEM has expressed and demonstrated serious interest in this
 

proposed project. This Ministry is responsible for moving the
 

country towards greater energy independence. It has agreed to
 

appoint a Director for the new renewable energy research center,
 

and to nominate the 30 professionals required to staff the new
 
the land required
center. The Government has agreed to provide all 


for the new center, and the small hydro, solar, and wind-powered
 

test sites. The Government.has further agreed to provide all the
 

initial dirham costs for the project and to budget for and to
 

provide for the subsequent costs of operating and maintaining the
 
See Annex A, Grant
facilities that will be created by the project. 


Application for details. The Government is anxious to begin the
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the development and utilization of renewable energy technolopy
 

and to test the performance in Morocco of U.S. renewable energy
 

equipment.
 

1.12 	 This project represents a unique and timely marriage of Morocco's 

long-ter-- development goals and A.l.D.'s pro-ryi- objectives for 
Morocco, coupled with the universal need to address higher and 

increasing energy costs. The proposed serips of studies, training, 
and technical assistance should launch the GOM renewable energy 

program on a sound economic and technical basis, utilizing TT.S. 

technology to the maximum, and adapting that which is found to 

be practical to the unique environment of Morocco.
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II. PROJECT DESCRIPTION
 

2.01 	 The purpose of this project is to create a new renewable energy
 
institution in the Ministry of Energy and Mines that will have
 
the professional staff and laboratory equipment to carry out a
 
wide range of applied, adaptive, field trials concerning the design,
 
performance, installation and maintenance of renewable energy
 
equipment and techniques, and will be capable of disseminating

knowledge concerning renewable energy technology and applications
 
throughout the Government. The project constitutes the first part
 
of a long term effort by the Government of Morocco to develop and
 
utilize the country's renewable energy resources and thereby to
 
increase production and improve living standards, particularly in
 
remote rural areas, decrease dependence on imported fuel, and
 
conserve domestic sources of depletable fuel.
 

2.02 	A.I.D. intends to soonsor a number of inputs for this purpose,
 
including long-term and short-term technical assistance, training,
 
laboratory equipment for the renewable energy :estine facility,
 
pilot demonstrations of small, remote hydroelectric power plants,
 
and wind and sun-powered water puMrping stations. A.I.D.'s orants
 
for this project will be based upon Section 106 of the Foreign
 
Assistance Act, which authorizes assistance for "programs to help
 
developing countries alleviate their energy problems by increasing

their production and conservation of energy, through such means as
 
research and development of suitable energy sources nd conservation
 
methods, collection and analysis of information concerning countries'
 
potential supplies of and needs for energy, and pilot projects to
 
test new methods of production or conservation of energy".
 

2.03 	The program to establish the new research center will be evolutionary
 
and is expected to require four or five years to achieve the following
 
objectives:
 

- identify and develop renewable energy technology best suited
 
to Morocco;
 

- establish an objective performance 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 coordin
nate renewable energy research activities that are applicable and
 
relevant to Moroccan economic and social development;
 

- integrate renewable energy techniques into Moroccan national
 
energy sector policy and planning.
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2.04 	The project will be ex :uted in two pha:es. Phase I of the 

project consists cf:(iV i _.en: Dc - training plan and 

participant training in the U.S. for the initial Morcccan 

professional cad-e for the renewable energy research 
institution; .1) the serviccs cf :I French-sneaknc 1.S. 
engineer to provide :oord.nating -assistance to :he V_,niszry 
of Energy and M:nes (MEN) in the execution of Phase I; (3) 
feasibility and preliminary designr studies for the
 
infrastructure and physical facilities compcnents of the project;
 
(4) short-term U.S. technical advisors. Phase .1 of the project
 
will consist of: (1) additional trainlng in the U.S. and
 
Morocco for Moroccan professionals assigned to the new
 
renewable energy research :nstituion; (2) preparation of
 
final desicns, equipment spec-f'cazlcns, bidd:ng documents for
 
:.nsfrastructure activities; (3) equipping the renewable energy
 
research center facility; (4) execution cf the pilot renewable
 
energy test projects that were subjected to design and feasiclbity
 
studies during Phase I and found to be feasible; (5) U.S. res:.dent,
 
long-term, technical advice and assistance for the developmen:
 
of Morocco's renewable energy; (6) short-term advisory services for
 
initiation of new training, management, and research activities
 
which are expected to be identified during the execution of the
 
new institution.
 

Training
 

2.05 	 For Phase I training, four Moroccan professionals from the
 
Ministry of Energy and Mines (MEM) will be sent to the U.S.
 
for familiarization with basic energy planning issues and training
 
in renewable energy technology applicable to Morocco. The director
 
of the new center will also be sent to the U.S. for similar
 
training. English language training may also be necessary.
 
The total amount of training to be carried out during Phase I
 
is estimated at 15 man-months: four man-months for the research
 
center director and three man-months for each of four planning
 
and analysis engineers. These trainees will be sent to one of
 
several U.S. institutions specializing in energy research and
 
management. The training program will incorporate: energy
 
management; visits to renewable energy laboratories and to
 
facilities that make small hydro turbines, windmills, and solar
 
devices; visits to renewable energy project sites and to offices
 
of the U.S. Department of Energy. Upon return to Morocco, the
 
.our professionals will form the cadre of the new renewable
 
energy research center. They will perform the initial acquisition
 
and analysis of data, and plan ways to introduce renewable
 
energy technology in Morocco.
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2.06 	 During Phase II of the project, an add.tional 14 Moroccans
 
will receive training in the U.S. The total amount of
 
training to be carried out during Phase II is 89 man-months.
 
Five of the trainees will receive short-term training in
 
renewable energy; nine will receive long-term training that
 
will, in most cases, lead to masters degrees. English
 
language training may also be necessary. Upon their phased
 
return to Morocco, these graduates will be posted to the
 
research, planning and analysis, and demonstration projects
 
staffs-of the renewable energy center. See Annex j for
 
detailed project training plan.
 

2.07 	Technical Advisory Services. During Phase I a French-speaking, It.S.,
 
resident advisor will assist the MEM to coordinate the studies,
 
training and technical assistance. Phase II technical assistance
 
will consist of the services of a re'sident U.S. renewable energy 
expert who will assist the Director of Energy of the '> to plan 
the structure, staffing, research capability, and administrative, 
management, and intra-governmental coordinating mechanisms for the 
?efi Uab le energy center. He will assist the ifM with the fornulatlon 
of a five-year renewable energy research prograr, including sub
project activities, methodologies, timetables and budcet estimates. 
9e will assist the *HEMwith the formulation of professional training 
programs and with the screening and selection of Moroccan participant 
tainees. In addition, Phases I and Ii will fund approx-mateiy 20 man-mont 
of short-term ad.'isory services in such categories as re:note hydro, 
biomass combustion and utilization, fuelwood silviculture, solar 
energy, and rural sociology. These sort-term consultants will be 
brought to Morocco from time-to-time to assist the Director of 
Energy, MEM, the director of the renewable energy research center, 
and the U.S. resident advisor with various technical aspects of 
the research program and its pilot demonstration subprojects. 

2.08 	Research Laboratory and Facility. The Government has selected
 
three possible sites near Marrakech for the renewable energy research
 
center laboratory and facility where the new institution
 
will be located and where applied research and testing of renewable
 
energy technology will be carried out. The feasibility study and
 
preliminary design to be financed by the Phase I grant will
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recommend a site, 
 determine srecific requirements for
 
laboratory and other equipment for the center, and plan the
 
architectural configuration of the facility to incorporate

utilization of the latest and most 
cost effective U.S. renewable
 
energy technology for the facility's heating, lighting, cooling,

and water and sewerage requirements. The facility will also be
 
designed to incorporate ".S. - source laboratory and testing

equipment, as recormended by the consultant, which will be financed
 
by A.I.D. during Phase !I of the project. Laboratory equipment

recommendations will include equipment for testing locally available
 
biomass such as wood, dung, garbage, etc. for power generation

by 	combustion and via methane oas. 
 It 	will also include equipment..

for testing Moroccan utilization and adaptation of solar thermal
 
heat and power, solar photovoltaic power, wind power, and sTall,
 
remote hydroeiectric mower. 
The GO. w1ll finance the local cost elements of
actual z~nszrucio o tne center. 

2.09 Pilot Demonstrations, General. 
 Phase I will finance the execution
 
of 	two feasibility and preiiminary design studies in addition to 
that
 
for the renewable energy research laboratory and facility at
 
Marrakech: 
 (I) for three small (1O to 900 KW) hydro electric
 
power generation and distribution facilities in the Moroccan mount
ains; (2) for irrigation pumping stations powered by wind or sun. 
Pilot renewable energy aivities are intended :o: 

--	 familiarize the Moroccan energy bureaucracy (WI, CI", mF.M, ONE,
 
Min Ag, etc.) with the range and potential application of renew
able energy technology;
 

- provide an early and credible institutional and administrative
 
function for the new renewable energy research center;
 

--	 provide a training and institutional development vehicle for 
the Moroccan professionals assigned to the new rezearch centet; 

- provide useful information concerning the cost, feasibility,
performan:e, administration, maintenance, sociological effects, 
etc. of actual applications and performance tests of various 
renewable energy technologies and equipment in rural Morocco; 

-	 provide cheaper, useful sources of electric power for agricultural

and industrial production applications and home lighting at the
 
•ural sites where the several renewable enervy oilot research
 
activities will be carried out.
 

2.10 Small Hydro Demonstrations. 
 In small, remote villages or farmsteads
 
small populations and relative isolation tend to make extension of
 

generated grid power uneconomic. Demand for power may have
 
resulted in the acquisition and operation of small diesel generators

that consume imported fuel oil inefficiently. Where abundant stream
 

I) ;'~ 
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water exists year-round, small-scale, environmentally benig.n,
 

mechanical and electrical hydro power systems may offer an
 

economically viable alternative. UTnder the terms of the U.S.
 

National Energy Act, a small hydro plant has a 15 ',4 capacity.
 

In New York State, officials define it as having a 1.5 "'W
 
power 	a small paper manufacturing
capacity, that is, enough to 


plant. Micro-hydro systems generally have power outouts less
 

than 0.1 M, that is, enough to power a small village of about
 

100 homes and associated productive requirements. Soaring oil
 

costs, controversy about nuclear plants and concern about
 

emissions from coal-burning plants are causing New York and
 

New England to look to small hydro plants as supplemental sources
 

of energy for private homes and small industry.
 

2.11 	 There are 187 remote villages in Morocco that use small diesel
 

generators and rudimentary distribution networks for house lighting
 

and irrigation pumping. These installations are financed by Vi
 

from its budget for municipal equipment. Daily operation is
 

insured by local authorities. Maintenance is orovided by (O'.
 

The quality of service is poor and unreliable. A third of the
 
are
isolated diesel generators are in poor condition. The rest 


overloaded and deteriorating quickly. The IBPD Village Electrifi

cation Proiect will connect 30 of these remote villages to the 

national grid. This substitution will result in saviags to the 

economy becav.se 0ITE's grid power is generated from coal, fuel oil, 

and hydro ani thereforea average lower economic cost than the 

opportunity cost of imported fuel oil. The mountainous regions 

of Morocco may have a rainfall pattern that would justify ex

pansion of investments in small remote hydroelectric power 

generation facilities. Mean annual rainfall is about 25 to 50 

inches in the Moroccan mountains and is "periodic"; i.e., north
 

and west of the mountains rain occurs during each season except the
 

summer; south and east of the mountains rain occurs only in winter.
 

Future development of large hydro sites is constrained in Morocco
 

by short rainy seasons and increasing use of water for irrigation.
 

The need to allocatp water between power generation and irrigation
 

has prompted Government-commissioned studies and marter plans for
 

each of the river basins.
 

2.12 	The 1979 DSI Report es i=ated that small hydro plants in these
 

mountains would cost. about $ 2600 Der kilowatt not including back

up diesel generation for dry seasons, shoi.ld that prove necessary.
 

http:becav.se
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The Office National de l'Electricit6 (ONE), assisted by the IBRD,
 
is completing feasibility studies and preliminary designs for a
 

1984-1990 hydro development program, and this development program
 

will include small, remote hydro stations in the Atlas and Rif
 

Mountains. The project proposed in this paper will finance the
 

foreign exchange cost of construction of three, small, remote
 

hydro stations that will test high and low head techniques.
 
("High head" means roughly 50 feet or more; "low head" means
 

below 50 feet.) The preliminary surveys for this project cot

ducted by DSI identified three potential sites in the Atlas
 

Mountains for hydro power installations. Each was expected to
 

have a 200 KW (0.2 MLW) output, that is, enough power simultaneously
 

to light 2000 100-watt light bulbs. The feasibility study to be
 
financed by the Phase I grant will focus first on the technical
 

and economic feasibility of small hydro power plants at those
 

or other sites to be designated by the GOM with the advice of
 
the consultant. According to the National Center for Appcopriate
 

Technology, a consultant contracted by the U.S. Department of
 
Energy, there is a head and flow rate below which there is
 

currently no economic advantage of trying to obtain hydro electric
 
power. For practical purposes in micro-scale hydroelectric systems,
 

any head less than ten feet is probably going to be uneconomical
 
to develop. Similarly, ten gallons per minute can be considered
 
the. lower limit to the flow rate. However, ten gallons per minute
 
at 100 feet of head will give about 100 watts of useful power 

enough to light a single 100-watt bulb continuously. A flow rate
 

of 100 gallons per minute at 10 feet of head will also deliver
 

about 100 watts of useful power. Accordingly, the study consultant
 
will first determine, for each proposed hydro site, the average
 

head and flow rate for each month of the year, for normal, wet,
 

and dry years. If this data is technically and economically
 
positive, the consultant will examine how the resulting power output
 

would be used by the local populations at the three sites, prepare
 

preliminary generation plant and distribution system designs and
 

cost estimates, and examine economic, sociological, financial, and
 

environmental feasibility considerations. The bottom line of the
 

study will be recommendations, based on all factors, as to wheter
 
or not small hydro power is technically feasible and economically
 
viable for testing and demonstration at those locations, or whether
 

alternative or supplementary sources of power; e.g., solar, ONE
 
grid, diesel, or biomass might be appropriate. For those sites

.here'the consultant's recommendations are positive, Phase II of
 
this project will finance final design and the foreign exchange
 
costs of construction.
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Irrigation Pumping Demonstrations
 

2.13 	Two factor-s combine to make Morocco tn ideal testing ground for 
the development of solar and wind energy _j power irrigation 
pumps: (1) favorable geographic and climate conditions; (2) 
genuine need for viable, low-cost technology to repiace inefficient 
diesel pumps in areas remcte from grid oower. Morocco lies in 
the same latitude as San Diego County and has the same 2 to 40 
percent mear annual cloudiness In October 197Q, San Diego County 
enacted a first-in-the-U.S. requirement for solar water heaters 
on rcw residential buildings not lerved hv natural gas. The law 
will affect about In,O00 living units in the first year alone. 
There are two principal ways to utilize the direct rays of the sun. 
(1) Flat plate solar collectors utilize an insulated box covered
 
with glass and painted black on the inside to trap the heat of 

the sun's rays. The heat is then used directly to heat water, 
operate a pump, pow.er refrigeration, dry fish, etc. Use of this 

solar thermal technology to heat water for cooking is :ide-spraad 
in Japan, Israel and Auctralia. (2) Photovoltaic or solar cells
 
were first used in space craft to generate electricity from the 
direct rays of the sun. The semiconductors are usually made of
 
wafer 	thin slices of silicon covered with, or imbedded in, glass.
 
The action of the sun on these cells creates accntlnuous electric
 

charge which is collected and carried off by wires to batteries.
 
Average sunlight conditions in Morocco will produce 5.5 1Th of
 
electricity per day for each scuare mete, of a photovoltaic cell. 
Wind power can be harnessed for cirect mechanical energy; e.g., 
to grind grain or to pu:mp water. %'indmillscan also generate 
electric power. The spiraling cost or oil has created i.nrerest
 
in wind power. Wind technclogy on land is feasible where mean
 
wind velocity is at least six miles (9.7 km) per hour. Morocco's
 
coastal regions have a mean wind velocity that justifies research
 
and development of this renewable energy source. Indeed, wind

mills 	were used in farms on coastal regions of Aorocco until they
 
were replaced by diesel engines in the early 1050's.
 

2.14 	 The Government's rural electrification program aims to increase
 
agricultural productivity by making electric power available for
 
irrigation pumping schemes to expand the total cultivated area.
 
to improve yields in areas currently being irrigated unefficiently,
 
and to reduce the economic cost of energy used for irrigation
 

pumping by substituting ONE's centrally generated electricity for
 
the diesel oil currently being used in small isolated generators.
 
An increase in dispersed agricultural irrigation is anticioated,
 
that is, an increase in irrigation pumping remote from grid powur
 
but less and less economic when carried out with remote diesel pumps
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This situation provides the ideal testing ground for solar and,
 
in coastal regions, wind technology. This project will sponsor
 
a series of irrigation pumping stations p'-wered by the sun or
 
the wind. For these agricultural irrigation pumping stations,
 
preliminary site designations or investigations have not vet been
 
made. Accordin.ly, the Phase !U.S. study ccr.sultant will be
 

work oith l,expected to closely cfficials of the MfEM, and 

possibly the Min Ag, to iderx.iyapprcpriare sites for the tests, 
to define the mix of renewable energy sourcei, and to recot rtend 
an appropriaLe number of test stations. Some of the sites should
 
be in coastal areas to test windmill applic2tions. Some should be
 
tests of solar thermal technology. At least one should be a test
 
of solar photovoltaic technology, despite its present high invest
ment cost. After sites :-d Lechnicuos have been firmly designated
 
for the project by the GO the consultant .iL prepare renuisite
 
system preliminary designs and cost estimates, appraise technical,
 
economic, financial, sociological, and environmental aspects of
 
each site, and make appropriate recommendations for execution of
 
the tests.
 

Biomass Research
 

2.15 Biomass utilization and production offers a fertile field for
 
adaptive research in Morocco, but the issues surrounding a viable
 
project are considerably more complex than those pertaining to
 
hydro, solar, and wind power. Use of organic matter co produce
 
energy takes three principal forms: (1) biogasification; (2) 
direct combustion; (3) synthetic oil or alcohol production and 
combustion. Biogasification, generation of methane zas from 
organic wastes such as human and animal excreta, and garbage, can 
be used directly for cooking and lighting or as fuel for electric 
power leneration. This technology is particularly reliable where 
livestock are abundant. One cow can generate enough methane to 
produce four kwh of electricity per day. Subsequent u;se of animal 
residues for fertilizer is not degraced by their prior use for gas 
production. Sewage treatment is a prime area for energy saving 
in the U.S. A purification plant in Wilton, Maine, gets 25 percent 
of its power from solar panels and will soon become completely 
energy self-sufficient by drawing the rest of the Dower it needs 
from the heat and methane gas that are procuced by decomposing 
sludge. Research would probably identify suitable methane gas 
applications in Morocco. Wood, garbag'>, cornstalks, leaves, pine
cones, and other kinds of biomass can be burned to generate 
electricity. In heavily wooded Vermont the Burlington Electric 
Company has kept electric power rates down by burning woods chips 

http:Accordin.ly
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(at 0 12.50 per ton ) instead of coal at about $ 112 per ton, in
 
two generators. Burlington residents recently approved a bond
 

issue to build a 50 4 wood-burning generator that will be the
 
largest in the world. Sone U.S. cities are selling their" combustible
 
trash to utilities which burn it to supplement coal. Roughly 30,000
 
of Milwaukee's 250,000 homes get their power from garbage, sorted
 
at a %4.2 million plant that produces six times more energy than it
 

uses. Ames, Iowa, burns garbage to generate electricity for its
 
63,000 customers. In energy-short Japan, research is being conducted
 

in the use of the eucalyptus trees and aosango cactus to produce
 
gasoline substitutes. High technology sugar cane production with
 
direct conversion from cane to alcohol is also being developed.
 
Part of Japan's domestic fuel requirements are planned to be met
 

by Southeast Asian cultivation of eucalyptus, aosanco, and sugar
 

cane because thos nations receive nor: sunlight annually and because
 

large-scale agriculture is not possible in heavily populated Japan.
 
Present state-of-the-art indicates that eucalyptus oil will produce
 

synthetic gasoline at 9 1.75 per gallon versus the % 2.3n per gallon
 

that ordinary g:soline costs in Tokyo.
 

2.16 	 In Morocco, wood is a principal fuel for home heating and cooking.
 

There are seven million hectares of managed forests, primarily in
 
eucalyptus, used for pulpwood and charcoal. There are four million
 
hectares of Class 4 land which are unsuitable for agriculture but
 
which may be suitable for Rrazing or fuelwood production. Present
 
managed forests are used for wood production and grazine. The trees
 
are spaced three meters apart; the animals do not like to forage,
 
upon eucalyptus leaves. Various measures such as increased use of
 

fertilizer, drip irrigation, closer spacing of troes, use of different
 
tree species, and more frequent harvesting might be introduced to
 
increase fuelwood prcduction further to satisfy domestic demand for
 

fuelwood and charcoal and, possibly, to generate electric power.
 
According to the 1979 DSI Report, such changes in planting practices
 
would 	displace present grazing opportunities. Pbase I feasibility
 
study of a fuelwood tree plantation is not contemplated for this
 
project but could be added during Phase II if it is believed
 

appropriate.
 

2.17 	The Moroccan Department of Waters and Forests, Ministry of Agriculture,
 
has been conducting research in intensive forestry practices since
 
1972, and considerable data is available. While this project
 
may not focus explicitly on the area, a fertile field of inquiry
 
into biomass utilization and production remains appropriaze for
 
the new renewable energy research center. Research may include:
 
(1) substitutes for fuelwood and charcoal for home heating and
 
cooking; e.g., corn stover, bagasse, manure, and solar energy;
 
(2) various methods of combustion and utilization of biomass;
 
(3) total system
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cost and economics of biomass production and utilization,
 

including transportation costs and alternative land use
 

economics; (4) optimum silviculture techniques for fuelwood
 

plantations, including species, site preparation, fertilizer,
 

irrigation, thinning, harvesting, etc.; (5) alcohol, synthetic
 
gasoline and oil, rubber production, etc. from such plants as
 

eucalyptus, guayule, jojoba, and aosango; (6) optimum combustion
 
and conversion equipment for utilization in Morocco. As the
 

project progresses, when initial efforts will have produced a
 

sound basis for judgments, and if suitable land in the Yarrakech
 
vicinity becomes fully available, it may be appropriate for the
 

center to sponsor small, pilot, experimental fuelwood plantations.
 

Short-term U.S. consultants could be financed by the project
 
during Phase II to assist with research, project definition, design
 
and feasibility if it is deemed appropriate.
 

Cost Estimates
 

2.18 	The cost of Phase I of the project has been estimated to be U.S.
 

% 600,000 as shown in Figure 1. The Moroccan contribution for
 
Phase I of the project is limited to local salaries, office rent,
 

logistic support and other in-kind contributions. GOM
 

=ontributions to be made during Phase II will include lana for
 

the center and the demonstration projects, local salaries, and
 

all local construction costs and will amount to at least 25 percent
 
of the combined Phase I and II-total cost.
 

Figure 1
 

Phase I Project Cost Estimate
 

U.S.
.Item 

1. 	Training five WM professionals in the U.S.,
 
16 man-months ...................................... 50,000
 

2. 	Feasibility study and preliminary design, three
 

small hydro systems, eight man-months ................ 100,000
 

3. 	Feasibility study and preliminary design, research
 

laboratory and facility at Marrakech, nine man
months .............................................. l1O,0no
 

4. 	Feasibility study and preliminary design, wind or
 
sun-powered irrigation pumping stations, nine
 
man-months .......................................... 110,000
 

5. 	U.S. short-term advisory services, 12.5 man-months.. 150,000
 

6.. 	Contingency for price escalaLion ..................... 35,000
 

7. 	Contingency for unplanned costs ..................... 45,000
 

8. Phase I Total ....................... ,.............. V 600,000
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2.19 	Order-of-magnitude costing for the increments of Phase II of the
 
project is available from the preliminary surveys performed by
 
DS during 1979. They indicate that Phase II may cost about U.S.
 
$ 3.0 million plus Moroccan DII 6.0 million, or a total cost thL
 
equivalent of U.S. % 4.5 million. A more precise Phase II cost
 
estimate is expected to stem from the Phase I consultant's pre
liminary designs that will be specific to project sites.
 

2.20 	Appraisal of the technical, economic, financial, environmental, and
 
sociological soundness of each proposed subproject will be a product
 
of consultant feasibility studies and will be summarized in a short
 
Phase II project paper. A subproject will be considered technically
 
sound .f: all pertinent technical aspects have been included in the
 
analysis and each is positive; preliminary designs conform to
 
accepted engineering standards and practices; estimated investment
 
and operating costs, discounted over 20 years, are as low as other
 
alternatives that would produce the same result. A subproject will
 
be considered financially sound if resulting revenues would be
 
sufficient to amortize the investment, ccver fixed charges,
 
maintenance, administration, and operating costs, and provide an
 
adequate return on the investment. A subproject will be considered
 
economically sound if the economic internal rate of return is
 
adequate and at least as high as would be the case for other
 
technically feasible alternatives. A subproject will be considered
 
sociologically acceptable if: inequitable financial burdens will
 
not be placed upon users; user communities will be able to provide
 
or adapt to the new institutions required to operate and maintain
 
a facility to be placed in their midst: the local community will
 
be sufficiently involved in the design and development of the sub
project to assure its willingness to participate. A subproject will
 
be considered environmentally acceptable if all pertinent and reason
ably foreseeable effects of the project on the human environment have
 
been included in the analysis and either: no adverse environmental
 
effects are projected; or, those that have been identified are
 
considered when weighed against the anticipated benefits of the
 
project, to be acceptable; or, a way to ameliorate a foreseen
 
environmental impact has been devised and its cost has been included
 
in the project design. 
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III. 	 PROJECT I.PLEM.ZNTATION
 

3.01 	 Implementing Activity. The Director of Energy, Ministry of
 
Energy and Mines (MEM) will be responsible for execution of
 
the project. The Ministry of Energy and Mines (MFM) was
 
established in 1977 as a result of the Governifent's recognition
 
of the need for effective energy management. It consists of
 
a secretariat and four principal departments: (1) Energy, (2)
 
Mining Exploration, (3) Mines, (4) Research and Yining rl%1..cipation.
 
The Energy Department is further organized into three divisions:
 
(1) petroleum products; (2) electric power; (3) development of
 

energy resources. The Department is staffed with professionally
 
qualified engineers. It has recently carried out projects for
 
expansion of the Samir oil refinery, underground gas storage,
 

construction of hydraulic generators at Oued El Makhazine,
 
El Massira, and Takerkoust, construction of steam turbines at
 

Kenitra and Moha=edia, and construction of gas generators
 
at Agadir, Tanger, and Tetouan. The individual nominated to
 
direct the new renewable energy research center has successfully
 

managed sugar refinery construction projects. Based on all
 

the foregoing, we have concluded that the MEY has the experience
 
and requisite administrative capability to execute this project.
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3.03 	 Basic Plan for Implementation. The Phase I project will be 
implemented along two parallel lines. Phase I feasibility 
and preliminary design studies will be executed via work orders 
to a technically specialized firm that now has a standing 
contract with A.I.D. The firm will be given an additional 
requirement to furnish a French-speaking general engineer 
to assist the MEM to coordinate the Phase II studies, training, 
and short-term adviscrs. While che studies are in progress the 
MEM will advertize in the U.S. and begin to pre-qualify U.S. 
firms to furnish all U.S. services required by the ME.M to 
execute Phase II, including long-term resident advisory services, 
preparation of final construction, designs, preparation of 
equipment specifications and bidding documents, coordination of 
the training program, procurement and coordination of short-term 
technical advisory services, procurement of !.ccal zcnstruction 
services, and procurement of U.S.-source equipment. The final 
RFP for those services should be issued during Phase I permitting 
Phase II contract execution by the MEM with the selected -U.S. 
firm soon after obligation of the initial increment of the 
Phase II grant. Thereafter, A.I.D.-financed Phase II project 
increments will be entirely coordinated and executed by the 
MEM, and the Phase II U.S. contractor. 

3.03 	 For implementation of Phase I participant training in the U.S., 
the Director of Energy, MEM, will nominate candidates in 
accordance with a training plan to le ci,;el;oo& it c-owii&ticn 
with t"hV Phase o-sfira.. firm. They will be screened by 
USAID/Rabat and processed by the U.S. resident technical advisor 
to the MEM. Phase II participants will be screened and 
administered by the MEM with the administrative assistance of
 
the contracted Phase II consultant.
 

3.04 	For the renewable energy research center laboratory and facility
 
near Marrakech, the feasibility study and preliminary design
 
consultant to be financed by this Phase I grant will assist the
 
MEM to select a suitable site, plan the architectural
 
configuration of the facility, and recommend specific renewable
 
energy laboratory and testing equipment for it. For this
 
essentially architectural design activity, the U.S. consultant
 
is expected to provide leadership and the input of expert
 
knowledge concerning renewable energy building design and
 
laboratory equipment.
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Participation of Moroccan architects is, however, required
 
to insure that the facility design incorporates the use of
 
materials, construction standards and techniques, and design
 
considerations that are appropriate for Morocco. Moroccan
 
architects will be contracted by the GOM to assist the V.S.
 
consultant with this Phase I task. A Moroccan sociologist
 
will also be appointed to assist the consultant with the
 
necessary sociological assessment. The consultant will provide
 
U.S. consultant services in specialized aspects of renewable
 
energy as required.
 

3.05 	 The Phase I study of small hydro demonstration projects requires
 
the services of an electric power engineer with specialized
 
experience in small hydro installations. The selected contractor
 
specializes electric power tasks and has experience in small
 
and micro-hydro installations _n New England. One of its engineers
 
pw'ticipated in the recent DSI survey of this project. A work
 
order to this firm for services to carry out this study is con
templated. The ONE will contribute engineers to assist the
 
consultant with the peculiarly Moroccan aspects of this study.
 
A Moroccan sociologist will be provided by the GOM to assist with
 
the necessary sociological inquiries.
 

3.06 	 Phase I feasibility and preliminary design study of the sun and
 
wind-powered irrigation pumping stations requires the service
 
of a consultant expert in irrigation hydraulics assisted by
 
engineers expert in wind and solar energy equipment and technology.
 
After appropriate pumping station sites have been selected, the
 
consultant will insure that hydraulic arrangements for pumping
 
and distributing irrigation water at each site are satisfactory.
 
Examination of ground water hydrology will be necessary if ground
 
water, rather than canal water, will be used. Thereafter, solar
 
or wind energy factors will be evaluated and pumping systems
 
designed. The MEM will furnish Moroccan engine, rs and a Moroccan
 
sociologist to assist the U.S. consultant.
 

3.07 	 As described above, A.I.D. direct contracting is contemplated for
 
Phase I study and advisory services. This is primarily because
 
each component of required services is too small to justify the
 
trouble, 	expense, and time that alternative issuance of international
 
r.f. p.'s in the U.S. by the MEM would require.
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Use 	of an A.I.D. standing ("requirements" or "indefinite
 
quantity") contract is appropriate. It's use will save
 
considerable time. See Annex I for the Mission Director's
 
detertination to waive host country contracting for these services.
 

3.08 	Goods and services to be financed by these proposed A.I.D. grants
 
will have their source and origin in the United States. Phase II
 
host country contracting for the Phase II overall services and
 
advisory contract, and for the Phase II procurement of U.S.-source
 
equipment, will be carried out in accordance with Moroccan procure
ment regulations and A.I.D. Handbook II. A.I.D. direct letter
 
of commitment financing is contemplated for Phase II contracts.
 

3.09 	Grant funds for Phase I will be provided by transfer from the
 
Regional Energy Development account to the FY-80 Morocco bilateral
 
program. Congress was notified during FY-79 of the intention to
 
obligate up to 9 1.3 million Qor this project. Congressional
 
notification is required for this proposal Phase i % 6000,000
 
FY-80 grant. Fairly rapid Phase I disbursement is foreseen.
 
Phase I PACD should be established about eight months after
 
agreement execution, and a terminal disbursement date six months
 
from that date would provide ample time for any delayed payments.
 
These dates will be revised by amendment of the grant in mid-1980
 
to finance the first Phase II increment.
 

3.10 	Phase I of this project will take about eight months to execute.
 
An estimated implementation schedule for Phase I is shown in
 
Figure 2 below. See Annex K for a bar chart showing the implementatio
 
plan for Phases I and II.
 

Figure 2
 

Phase I Project Implementation Schedule
 

1. PP approval by NEAC 	 January, 198&
2. Congressional notification 	 January, 1980
 

3. 	Grant authorization February, 1980
 
4. 	Phase I grant agreement February, 1980
 
5. 	A.I.D. work orders for study consultancies
 

and short-term coordinator February, 1980
 
6. 	MEM nomination of Phase I participant
 

trainees February, 1980
 
7. 	Participant training a begins March, 1980
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8. Feasibility and preliminary design studies
 
for renewable energy institute, hydro power
 
plants, and wind or sun-powered irrigation
 
pumping stations March-June 1980
 

9. U.S. Resident short-term coordinator's
 
services begin 	 March, 1980 

10. 	 A.I.D. , .EM review consultant
 
feasibility stu.!y .-eports for three
 
capital activities July, 1980
 

11. 	 Phase II PP drafting July-August
 
12. 	 Phase II grant agreement amendment August 1980
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IV. COVENANTS AN D COf1DIT:C.JS PRECEDENT 

4.01 	 The following covenants have been accept:ed by the GOM during 

informal negotiations and will be included in the Grant Agreement: 

- to cooperate with A.I.D. in project evaluations; 

- to establish a renewable energy research center in the MEM; 

- to designate the land for the research center and for the 

Phase I studies; 

- to provide necessary logistic support and assign suitable 
counterpart personnel for the Phase I studies. 

See Annex C, Draft Phase I Grant Agreement, for further details.
 

4.02 	 As a condition of securing a Phase !I grant, it is contemplated 
that the GCM will be required to agree to the following. This 
list is not exhaustive and will be adjusted in the Phase 1I PP. 

- to pass legislation to establish a renewable energy research 
instituticn within the !.nistry of Energy and M.r.es; 

- to budget f.r, and to provide, on a t.-.ely tasis, a:: the funds 
required to operate and to maintain the new renewaole energy 
research facility; 

- to budget for, and to provide, on a timely basis, all the funds 
required to finance the local currency costs of the project; 

- to participate with A.I.D. from time to time in the evaluat-cn 
of the degree to which this project has attained ,ts planned 
objectives; 

- to consult with A.I.D. frequently concerning the executiorn of 
the project and concerning problemns that may arise that affect 
the time implementation of the project; 

- to make available on an appropriate and timely basis all the land 
including rights of way and water rights, required to carry out 
the project; 

- to operate, maintain, and administer, in accordance with the best 
standard practices, all the facilities and infrastructure tnat may 
be created by this project, throughout the useful life of such 

infrastructure. 

J
 

http:COf1DIT:C.JS
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4.03 	 As a condition of securing disbursement of Phase I grant proceeds, 
the Kingdom of Morocco will be required to pvovide in form and 
substance satisfactory to A.I.D. tne names and specimen signatures 
of the person or persons authorized to represent the Grantee in all
 
matters 	pertaining to this grant. 

4.04 	 It is contemu'ated that the following conditions to disbursement
 
will be regarded to implement Ohase I;
 

- evidence that fuzjds to finance the est-..ated local currency 
costs of the project have been budgeted fc- and are avaliable
 

for disbursement;
 

-- evidence that the iegislative process to establish a renewable
 

energy research facility within the Ministry of Energy and Mines
 
has been initiated with indication that t1'e process will be
 
completed not later than one year from the date of execution of
 

the initial Phase !I grar.t obl-gat:. n;
 

- evidence that all the land required for the project has been 

acquired by the Goverr.nent and is available for the project; 

-- evidence that a well-qualified director for the new renewable
 
energy research facility has been appointed.
 

,N 
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V. EVALUATION PLAN
 

5.01 The objectively verifiable indicators of the'degree to which
 
Phase I of the project has achieved its purposes are listecd
 
below. USAID/Rabat and the MEM expect to review and evaluate
 
these points together in the course of preparing a PP for the
 
Phase II grant.
 

(1) A clear conceptualization of the long-term institutional
 
development objectives of the renewable energy institution including
 
functions and responsibilities and long term manpower requirements.
 

(2) A feasibility and preliminary design study for the renewable
 
energy laboratory and research facility at Marrakech, with
 
reasonabliy firm foreign exchange and local currency cost estimates, 
adequate to justify authorization of construction funds and final
 
design, preparation of equipment specifications, and issuance of
 
bidding documents;
 

(3) Progress towards the acquisition of the long-term services of a
 
well qualified U.S. renewable energy expert to provide advisory
 
services to the MEM for the development of Morocco's renewable energy
 
program;
 

(4) a feasibility and preliminary design study for three micro
hydro power generation and distribution facilities in the Atlas
 
adequate to provide the basis for a definitive judgement as to
 
whether or not funds for construction of the three facilities should
 
be authorized;
 

(5) a feasibility and preliminary design study for irrigation
 
pumping stations, with reasonably firm foreign exchange and local
 
currency cost estimates, adequate to justify authorization of
 
construction funds, preparation of specifications, and issuance
 
of bidding documents;
 

(6) coordinated sociological inputs into the various feasibility
 
studies;
 

(7) five Moroccan professional employees of the MEM trained in
 
the U.S. in renewable energy technology, and returned to Morocco
 
to form the cadre of the new renewable energy research center.
 

5.02 The objectively verificable indication of the degree to which Phase II
 
of the project has achieved its purpose will be a renewable energy
 
research institution, in the MEM complete with a trained and functioning
 
staff, an ongoing research and demonstration program, requisite
 
facilities and equipment, and some degree of influence upon GOM energy
 
sector planning and budgeting. A.I.D. and the MEM will provide for
 
joint evaluation of this indicator approximately four years from the date
 
of execution of the initial grant agreement.
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ANNEX A 


GRANT APPLICATION
 

Rabat,...... (date invisible,
 
circa March 1978)
 

Kingdom of Morocco
 

Ministry of State
 

in charge of Foreign Affairs
 
and Cooperation
 

No. D.C.E.C.I./M.A.E. To: Embassy of the United States
 
of America in Rabat
 

1/2283
 

The Ministry of State in charge of Foreign Affairs and Cooperation
 

presents its compliments to the Embassy of the United States of America in
 

Rabat and has the honor to inform the Embassy that during the course of a
 

meeting held on 4 March 1978, at the Ministry of Energy and Mines, A.I.D.
 

officials informed us that pursuant to American Congressional action, the
 

aforementioned organization grants financial assistance to various Middle
 

Eastern and North African countries to promote the use of renewable energy
 

resources (solar, geothermal and wind).
 

In this connection, the Ministry has the honor to inform the
 

Embassy that Morocco has identified the following projects that precisely
 

conform to A.I.D.'s description:
 

- construction of.a National Institute for Solar Energy;
 
- construction of a few pilot facilities using this type of energy;
 

- possibilities of developing the SEBKHATS located! southeast of
 

Tarfaya.
 

Brief description of these projects are annexed.
 

The Ministry of State in charge of Foreign Affairs and Cooperation
 
would be grateful if the Embassy of the United States of America in Rabat
 
would intervene with A.I.D. in Washington before the closing date of 31 March
 

1978, so that these projects may be granted financial aid within the context
 

of the 	aforementioned funding and avails itself of this opportunity to renew
 

its assurances of its highest consideration.
 

Seal: 	 Kingdom of Morocco,
 
Ministry of Foreign Affairs
 



UNI'O'EO STATES ;NrERNATIONAL E'd'LOPMNr COOps.ATION AGENCY 

AGENCY FO.R INTERNATIONAL 0DEVELOPMEN T 
WASE..NG70N4 0.0 ZZ2 

2.33 ;SA?4 

PROJECT AU._-CRIZATI ON 	 Name of Project: Renewable Ener3Z Oevelonment 

Name of Coun-y: Morocco Number of ?roject: 60-0!59 

1. Pursuant to Par: :, Chavter 1, Section 106 of the Foreign Azsisance Act 
of 1961, as amended, . hereby authorize the Renewable Ezergy Development 
Project for the Kingdom of Morocco imvolving pla ned obligations of not to 
exceed six hundred thousand United States dollars (5600,000) 4- gr--= funds 
over a one-year period from date of authoizaticn, subject :o the avai..a
bilit7 of funds in accordance-i-h the A.I.D. O.' /all :-.enz process, to 
help in finci~ng forei ex-hange costs -or :he ?rzJec:. 

_
2. 	The Project consists of the develo men c-4 a oroagran zor -:-e e- _oiCaCTIon 
of energy resources Paztiular17 renewable resources, 4- .Yorocco. -. is 
antliz-aaed that :he scope of :he ?=ojec will. be axo.andad i.urizg a second 
phase acti-v±t7. 

3. 	 The Projec: Agraement which may be negotiated and executed by the
officer(s) to whom such authority is delegated in accordance -izh A.i.D 
regulatioms and Delegations of Authorit7 shall be subjec to the following 
essential cer-s and =ajor conditions, together -i-h such other cerms and 
ccndi:ions as A.I.D. -7a de= azurouriata: 

a. 	 Source and Origin of Goods and Ser-ices 

Goods and service: financed by A.t.D. under the Project shall have 
their source and origiL in the United States, except as A.I.D. ay other
wise agree in w-riting. 

b. 	Morocco Shall Ccveant:
 

i) 	 to establish a renewable energy institution; 

ii) 	 to designate the land for the research center and for the 
pilot project studies; and 

iii) to assign suitable coum terparr- personnel for A.I.D. advisers 
and 	to .rovida necessar7 logistic support to ca,. out
 
recuired feasibilit 7 studies. 

Alf rS6/D . 'hiCa 
Acting Aassis:ant Adiiscrator 

3ur u for ',ear East 

DZ 
Date 	 x , 
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Ara. C 

A.I.D. Project Number: 608-C159
 

PROJECT 3RANT AORE. Tr 

M KINO-XM OF MOROCCO 

AND
 

THE LHNIT STATES OF AMERICA,
 

FOR
 

q7N.%WABLE ENETGY DEVEWP%01T (PHASE I) 

Projet de 1'A.I.D. r!?Tero: 608-0159 

ACCORD DE DON
 

LNTRE 

LE ROYALN.M DU MAROC 

ET 

-LES EIATS-tTI:S D'AME-RIQC 

POUR LE DWV-LOP.ENT 

=-:-RGsE R tO A3L- (PASE I) 

1. , ! 
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Project Grant Agreement
 

Dated 

B et'een 

The Kingdom of Morocco, acting through the Ministry of 

Energy and Mines ("Grantee").. 

and
 

The United States of America, acting through the Agency 

for Internat ional Development ("A.I.D."),
 

together referred to as the "Parties".
 

WIMflEAS, the Project described in Article 2 is the first phase of
 

a planned two-phase activity; and WFr-JE.AS the second phase is
 

subject to funds being made available by the Congress, the success

ful implementation of the first phase and the mutual a-reement of 

the Parties to proceed.
 

NOW THEREFORE, the Parties hereto agree as follows: 

ARTICLE 1 The Agreement 

The purpose of this Agreement is to set out the understandings of 

the Parties with respect to the undertaking by the Grantee of the 

Project described below, and with respect to the financing of the 

Project by the Parties. 

ARTICLE 2 The Project 

The Protect, which is f.urther described in Annex ].4vill consist 

of the !eveo.=-e.t --f a program for the exploitation of renevable 

resources in Morocco. 

http:WFr-JE.AS
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Annex 1, attached, amplifies the above definition of the Project. 

Within the limits of the above definition of the ?roject, 

elements of the amplified des:ription stated in Annex I may be 

changed by written agreement of the authorized re.=resentatives 

of the Parties named in Section 8.2, without for--al amend-ent of 

this Agreement. 

ARTICLE 3 : Financing 

Section 3.1 - The Grant 

To assist the Grantee to meet the costs of carrying out the 

Project, A.I.D., pursuant to the Foreign Assistance Act of 1961, 

as emended, agrees to grant the Grantee under the terms of this 

Agreement not to exceed Six Hundred Thousand United States 

Dollars (US $600,000) (the "Grant"). 

The Grant may be used to finance Foreign Exchange Costs, as 

defined ir Article 6, of goods and services required for the
 

Project.
 

Section 3.2 - Grantee Resources for the Project
 

(a) The Grantee agrees to provide or cause to be provided for the
 

Project%al. funds, in addition to the Grant, and all other 

resources required ;o carry out the Project effectively and in a 

timely manner. 

(b) The Grantee agre'es to provide not less than 25 percent ef the cost
 

of the entire program, including cost4 borne on an "in kind" basis.
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Section 3.3 - Project Assistance Cc-zletion Date
 

(a) he Phase I Project Assistance Ccmpletion :ate (PACD), which is 

September 30, 1980, or such other date as the ?a-ties my agree to in 

• riting, is the date by which the Parties estimate that all services 

financed under the Grant 4i2 have been performed and all goods financed 

under the Grant will have been furnished for the Project as contemplated 

in this Agreement. 

(b) Except as A.I.D. may otherwise agree in writing, A.I.D. will not 

issue or approve documentation which would authorize disbursement of the 

Grant for services performed subsequent to the PACD or for goods 

fu-nished for the Project, as contemplated in this Agreement, subsequent 

to the PACD. 

(c) Requests for disbursement, accompanied by necessary supporting
 

documentation prescribed in RroJect Implementation Letters are to be 

received by A.I.D. or any bank described in Section 7.1 no later than 

nine (9)months folloving the PACD, or such other period as A.I.D. 

agrees to in writing. After such period, A..D., giving notice in
 

vriting to the Grantee, may at any time or times reduce the amount of 

the Grant by al or any part thereof for which requests for disbursement, 

accompanied by necessary supporting documentation prescribed in Project 

Implementation Letters, were not received before the expiration of said 

period. 

ARTICLE L: Conditions Precedent to Disbursement 

Section 4.l - Disbursement 

Prior to disbursement under the Grant, or to the issuance by A.I.D. of 

documentation pursuant to which disbursement will be made, the Grantee will, 

except as the Parties may otherwise agree in writing, furnish to A.I.D., in 

J)i 
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form and substance satisfactory to A.I.D. a statement of the name 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 specified in such a statement. 

Section 4.2 - Notifica-tion 

When A.I.D. has determined that the condition precedent specified in Section
 

4.1 has been met, it will promplty notify the Grantee. 

Section 4.3 - Terminal Date for Condition Precedent 

If the condition specified in Section 4.1 has not been met within 30 days 

from the date of this Agreement, or such later date as A.I.D. may agree 

to in writing, A.!.D., at its, option, may terminate this Agreement by 

written notice to the Orantee. 

ARTICLE 5 Soecie1 Covenants 

Section 5.! - Project Evaluation 

The Grantee agrees to cooperate from time to time with A.I.D. in the 

evaluation of.Phase I. Such evaluations will examine, among other things, 

the extent to which Phase I has achieved its objectives. 

Section 5.2 - Center for the Development of Renevable Ener 

The Grantee agrees to: 

(a) Create a Center fc.r the Development of Renevable Inergy -in .Maakech; 

and 

(b) Designate the land where the :eoor'vil be located.*' 

Section 5.3 - Additional Covenants 

The Grantee further agrees to: 

I',) 
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(a) Designate and make available on an appropriate and ti=ely basis 

the land and rights related thereto required to carry out the Phase I 

studies; and 

(b) Provide all necessary logistic support including sociologist and 

suitable counterpart personnel to carry out the Phase 1 activities on
 

a timely and efficient basis. 

ARTICLE 6 : Foreign Exchange Costs 

Except as A.I.D. may otherwise agree to in writing, disbursements 

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 (Code 0CO of the A.I.D. Geographic Code
 

Book as in effect at the time orders are placed or contract3 entered 

into for such goods or services) ("Foreign Exchange Costs"). With 

respect to marine insurance, Section C.1(b) of Annex 2, Project Grant 

Standard Provisions, will apply. 

ARTICLE 7 Disburse=ent 

Section 7.1 - Disbursement for Foreign Exchange Costs 

.A. After satisfaction of conditions precedent stipulated in Section 4.l, 

the Grantee may obtain disbursements of funds under the Grant for the 

Foreign Exchange Costs of goods or services required for the Project in 

accordance with the terms of this Agreement, by such of the following 

methods as may be mutually agreed upon:
 

1. By submitting to A.I.D., with necessary supporting documentation as 

prescribed in Project Implementatiqns Letters, (a) requests for 
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.reimbursement for such goods or services 
or (b) requests for A.I.D. to
 

procure comodities or services on Grantee's behalf for the Project; or,
 

2. By requesting A.I.D. to issue Letters of Comitment for specific amounts (a)
 

to one or more U.S. banks, satisfactory to A.I.D., coItting A.:.D. to
 

reidburse such bank or ban~ks for payments made by then to contractors or
 

suppliers, under letters of credit or otherwise, for such goods or services,
 

or (b) directly to one or more contractors or suppliers committing A.I.D.
 

to pay such.contractors or suppliers for such goods or services. 

B. Banking charges incurred by the Grantee in connection vith letters 

of commitment and letters of credit will befinanced under the Grant unless 

the Grantee instructs A.I.D. to the contrary. Such other charges as the 

Parties =ay agree to =ay also be financed under the Grant. 

Section 7.2 - Other Fcrss of Disbursement 

Disburse-ents of the Grant may also be made through such other means 

as the parties may agree to in writing. 

Section 7.3 - Date of Disbursement 

Disbursements of the Grant by A.I.D. will be deemed to occur on the date 

on which A.I.D. =akes a disbursement to the Grantee or to its designee or 

to a bank, contractor or supplier pursuant to a Letter of Commitment, 

contract or purchase order.
 

ARTICLE 8 :iscellaneous 

Section 8.1 - Cocunications 

Any notice, request, document or other communication submitted by either 

Party to the other under this Agreement will be in writing or by telegram 

or caole, no.-lly in the French language, and will be deemed duly given or 

sent when delivered to such Party at the following addresses: 



To the Grantee:
 

Mail address:
 
Ministere de 1'Energies et des Mines
 
Direction de !'Energie
 
P*oJet rP-vec~p.:ezent !es Energies Renouvelables
 
Rabat, Maroc
 

To A.I.D.:
 

Mail address: 	 United States A.-.D. Mission to Morocco
 
137, Avenue Allal Ben Abdal-ah
 
Rabat, %Iroc 

Other addresses may be substituted for the above upon the giving of notice. 

Section 8.2 - Representatives
 

For all purposes releveant to this Agreement, the Grantee will be represented 

by the individual holding or acting in the office of Minister of Energy and 

Mines, and A.I.D. will be represented by the individual holding or acting 

in the office of Mission Director, each of whom, by written notice, may 

designate additional representatives for all purposes other tha. exercising 

the power under Section 2.1 to revise elements of the amplified description 

in Annex 1. The names of the representatives of the Grantee, with specimen 

signatures, will be provided to A.I.D., which may accept as duly authorized any 

instrument signed by such representatives in implementation of this Agreement, 

until receipt of written notice of revocation of their authority. 
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Section-8.3 - Standard Provisions Armex
 

A "Project Grant Standard Provisions Annex" (Annex 2) is attached
 

to and forms part of this Agreement.
 

Section 8.4 Language of Agreenent
 

This Agreement is prepared in both the English and French Languages.
 

In the event of ambiguiity or conflict betveen the two versions,
 

the English version will control.
 

IN WlI=.-S "WMREOF,the Kingdom of Morocco and the United States 

of America, each &cting through its duly authorized representatives, 

have caused this Agreement to be signed in their names and 

delivered on the day and year first above written.
 

U'NI- STATS OF A.WICA KINGDOM OF 40OROCCO 

By : By : 

TITLE : TITLE : 
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Annex .
 

Page 1
 

A4LZI:-D ?RCO7ZC: DESCRITIX11
 

A. PROGRX4 0ALS
 

'The goals of the two-phased activity are to:
 

1 evelp a Xorccem. capabi ity to &naage and coordinate applied 

research of the use of renewable energy for the economic and social
 

development of Morocco;
 

2. Adapt renewable energy technology to Moroccan needs and
 

circumstances;
 

3. Create a quality assurance program which will permit Morocco
 

to judge the performance of technologies against standards;
 

4. Develop a capability in the integration of renewable energy
 

forms into national energy policy and planning; and
 

5. Train a cadre of engineers, scientists and =a'.agers in the 

application of renewable energy technologies at demonstration sites
 

and eventually on a national scale.
 

To help achieve these goals, A.I.D. %ill assist the Grantee to establish
 

a Renewable Energy Develotent Center, and to carry out de:onstraton 

pilot projects.
 

B. PROJECT 2_U-2 -7'rATICN 

1. S-----azr 

An evolutionary program for research and application of renewable
 

energy is visualized starting with the creation of & Center 
 for the Deelo;.-.e: 
Renewable
 
/Eneret. 
Through the center, the Moroccan Government will be able to
 

plan for the systematic introduction of new enerKy sources to relieve
 

its reliance on i=ported fossil fuels, and to develop renewable energy 
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Page 2 

alternatives not now available for application to tne e,.onomic and social 

Oevelopment of Morocco, in particular in rural areas. The Center Vill 

initiate and coordinate the activity of several research groups as well as 

conduct specialized training for its staff and several demonstration pro

jects having long-term national significance for the development of the 

country. During Phase I a group of Moroccans will start their training to 

provide i-ediate staff support to the Ministry of Energy and Mines, 

responsible for creating the Center. Feasibility and preliminary design 

studies vill be conducted for the Center at Marrakech (laboratory facilities 

etc.), three small hydroelectric facilities, and small wind and solar

powered irrigation pumping stations. Short term consultants will be brought 

to Morocco for various activities. Contracting for long-term Phase II 

ser-ices :il" begin. 

C. .hL.NTATC:1 SC'EDULE 

During early 1980, short-term training for five Moroccan professionals 

in the United States and feasibility and preliminary design studies for the 

Center facilities, small hydr-, plants, and wind and sun-powered irrigation 

pumping stations will be carried out. Short-term consultants will assist 

the Ministry of Energy and Mines to execute Phase I. Contracting for Phase 

I services will begin in the first half of 1980. In the second half of 

1980, final designs, equipment specifications, and bidding documents for 

construction and equipment should be prepared and issued. Construction 

of facilities and erection of equipment should begin in 1981. 
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Long-term training planned for ?hase 11 will be prepa-ed d-rrg the first 

quarter of 13,-2; re3ie ,ire - will stat in 1 a3: 

out Phase ::, techni'--al %.sis-.3-ce ' be pr..ide Lzi - and 

so that " :tu"/..... 'i:2ticn-. -gt irgZ rc" 

with the :cnstructi, z-" :f.ilities =d. ., .... ,.... :etaiIs 

vil1 be a---fie 1 b= i. t t .n Ieters t be is.ed t. "A' "at. 

D. FIANCC.Al ?1 : OR?. -

The financing of ?hase is estimated as follows: 

Traini.g 
St':dies 
Advisors 
Pri:e Contingency 
Cc- lingency for 

u-forseem events 

$50,0CO 
32C,000 
150,300 

35 ,000 

h5- 100 

$6ccoo 
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U,(:lA [ IX El~) 'Inc losure 
Rabat A- 55 

Retail Prices, Duty anil Taxes on Petroleum Products 
as of July 1, 1979 

Post Exchange Includes 
Location Rate Petroleum Products Retail Prices 

Duty Taxes 

Motor 	Gasoline 
Morocco US$1 = Regular $2.57 US GAL. N.A." 64.55% 

Of 3.90 Premium $2.77 	US GAL. N.A." 65.65%
 

Estimated 	 Household kerosene $1.21 (ISGAL. N.A." 45.001
 
Population:
 

Motor Lubricating Oil $7.76*** US GAL. 12.501 N.A.
 
19,000,00 Distillate, Gas Oil and $1.21 US GAL. N.A." 41.55t
 

Diesel
 

Bunker "C' Fuel Oil $137.18 Metric Ton N.A.** 16.661 
(Qkeavy I.Nel Oil No. 2)* 

A 	 IHeavy fuel oil No. 2: Price listed is wholesale price, since there is no retail price. 

** 	 Most petroleum products are refined locally, and crude imported for this purpose is duty-free. A small 
part of Morocco's requirements for refined products are imported, and a duty of 10 percent ad valorem 
plus 8 percent special tax, are paid on such imports. 

*** 	 Motoi lubricating oil: basic comnponents imlpxrted and blended locally with i:sufficient national production 
in a wide variety of qualities. Retail prices vary from US$6 to US$9 per US GAL.
 

SOURCF: Ministry of Inergy and Mines 

UNCIASSI FIFD 
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ANNEX I -

UNITED STATES OF AMERICA 

.GENC" FOR INTERINATIONAL DEVELOPMENT 

RAAT. MOROCCO 

United States Addres: 
Rabat (ID) 

•iyW, Adresie loca : 
137, Avenue Alal Ben Abdalah 

Department of State 
Washington. D.C. 20520 

• 
120 . .Jl jj."-

B.P. 120 
Rabat, Maroc 

.- T." .hone: 303-1d 

303-61 L.11 

MISSION DIRECTOR'S DETERMINATION TO
 

WAIVE HOST COUNTRY CONTRACTING
 

USAID/Rabat
 

December 14, 1979
 

For Phase I of this Renewable Energy Development Project,
 
No. 608-0159, we have carefully reviewed the factors affecting
 
procurement of consultants for study and advisory services. Each
 
of the three feasibility and design studies is distinctively
 
different from each other in technical content and in kind of
 
professional expertise required. Time is of the essence. Each
 
of the elements of consultant services is too small to jus.ify the 
trouble, expense and time that issuance of international r.f. p's _ 

in the U.S. by the wNE would require. Use of work orders to three 
indefinite quantity or requirements contractors already contracted 
by A.I.D. is considered the most appropriate way to bring on the 
three different kinds of consultancies required. 7or these reasons, 
I have determined that Policy Determination 68, the presumption in 
favor of host country contracting, should be waived for the technical
 
study and advisory services required to carry out Phase I of this
 
project. Competitive host country contracting by the MET-! for a
 
blanket Phase II services contract is, however, appropriate.
 

Eric Griffel
 
Acting nirector
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L-1ANNEX L 

PROJECT CHECKLIST 

A. 	 2EMERAL CRITERIA FOR PROJECT 

Advise of program change
1. 	FY 7 9 App. Act Unnu:bered; FAA Sec. 634A; 

consistent with usual
1. (a) Describe how authorizing 	 cedus.
Sec. 653(b). 

procedures.


anaappropriation Co=.nittees of Senate 


and 	 House have been or will be notified 
(b) is assistance 	 Yes.
 

concerning the project; 

within (-Oper-ational Year Budget) country
 
.or 	international organization allocation 
reported 	to Congress (or not more than
 

$1 million over that figure)?
 

2. 	F.AA Sec. 611(a)(1). Prior to obligation Yes.
 
in excess of $100,000, will there be (a)
 

engineering, financial, and other plans
 

necessary to carry out the assistance and
 

(b) a reasonably fir.. estimate of the
 
cost to the U.S. of the assistance?
 

N 	 reauired.3. 	 F.AA Sec. 611(a) (2). If further legislative r .reied 

act..n is r ecu~ired within recipient country,
 
w.-at is basis for reasonable e:xectation
 
th-- such action will be compl.eted in time
 
to per-it orderly accomplishment of purpose
 
of the assistance?
 

=-t~~No iehn 

/-101 7. Not applicable.4. 	 .A" Sec. 51(b); FY 79 Aoo. Act Sec. 


frwater or water-relatead lana4 resource
 
construction, has project met the standards
 

and .ri-eria as per the Principles and
 
Sta~n. for Planning Water and Related
 
Land Resources dated October 25, 1973?
 

5. 	 FA0 Sec. 611 (e). If project is capital
 
assis-.ance (e.g., contruction), and all U.S. Not applicable.
 

assistance for it will exceed $1 million,
 
has 	Mission Director certified and Regional
 
Assistant Administrator taken into con
sideration the country's capability effect

ively to 	maintain and utilize the project?
 

6. 	FAA Sec. 209. Is project susceptible of
 

execution as part of regional or multi
lateral project? If so, why is project
 
not so executed? Information and con

clusion whether assistance will encourage
 

regional 	development programs. 



-2-	 L-2
 

7. 	FAA Sec. 601(a). Information and Project has the potential 
conclusions whether oroject will encourage to improve technical ef
efforts of the country to: (a) increase ficiency of industry, 
the 	flow of international trade: (b) agriculture and commerce
foster private initiative and competition; by increasing availability
 
(c)encourage development and use of of energy resources. 
cooperatives, credit unions, and savings 
and loan asscciaions; (d)discourage 
monopolistic practices; (e)improve 
technical efficiency of industry,
 
aariculture and comerce; and (f)
 
strengthen free labor unions.
 

8. 	'..A Sec. 601(b). Information and con
clusion on how project will encourage U.S. firms will supply
 
U.S. private trade and investment abroad services under project. 
and encourage private U.S. participation in 
foreicn assistance programs (including use 
of =rivate trade chn=-nels and the services 
of.U.S. private encerprise). 

9. .'-Sec. 612 (b); Sec. 636(h). Describe 	 Country to make required
 
sta.s taken to assure that, to the maximxm in-kind contributions. 
a.xent p:ossible, the country is contributing 
cccurrencies to -eet the ccst of con

tra_:-ual and other services, and foreign
 
currencies owned by :e U.S. are utilized
 
to tee: the cost of contractual and other
 

10. 	 T:- Sec. 612(d). Does the U.S. cw-. excess
 
.or=ncurrency of the country and, if so, Morocco is near-excess
 

w- angents ".- been made for its country; no local currency
 
relee? expenditures being financed
 

ii. 	FAA Se:. 601(e). Will the project utilize
 
cott-titive selectioni procedures for the Yes.
 
aw=_rang of contracts, except where applicable
 
procurement rules allow othe--iise? 

12. FY 79 App. Act Sec. /-608 7. If assistance is Not: applicable.

for the production of any commodity for exicort, 
is the com.odity likely to be in surplus on 
world markets at the time the resulting pro
ductive capacity becomes operative, and is such 
assistance likely to cause substantial injury to 
.U.S. producers of the same, similar or competing 
corr-odity? 
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FU::DI::. CRITEA FOR ?ROJEOT 

e. ,: .o -nent Assi s-ac Project Criteria 

a. 	F?_% Sec. !02(b); ill; 113;, 281a. 
ectvely One purpose of project is 'Extent to hichaci ~ (a) 	 to make energy available to 

involve the oor in development, by extending rural areas.
 

access to econo=y at local level, increasing
 

labor-intensive croduction and the use or
 
apzr ria'-e c-chn3coz:y, spreading investment 

ou- f.m cities -o small to.,ms and rural
 
areas, nd insurinc.-i partic iaon o: the
 
zoor 'n the benefits of development on a
 
sustained basis, using the appropriate U.S.
 

St4i 4tons: (b) help develop cooperatives,
 
especially by technical assistance, to assist
 
r-.r a.: r to help themselves toward
ooban' 

be-tter lifeand oner,;se demo1i*, 	 encourage 

a ... .. =-_ 	 rnmenta1,C __r J- -- .. o:c= n ti u
 

ti..s; (c) suzccrt -he self-heln cffOrzs of
C._MOmZ nn= articide_:alzping ccoun-----, (d) ...m...= .." - tic
 

_c~a r' ". i na:ninal econoies
........ -he 	 'of
 

feelcoing 'cries an: :ne imrovement of
 
-.-n s . - an_ encourage
szatus; and _-.
 

-=!a c0aceratc .- ee ;cures
 

b. 	 F.1 S=c. 132, 104, 10: 2 I02A,107.
 
... ...... Section 106.
 

Sr a- sonds to
 
_ -re'ff'nS usd =fmoe n - Dnoen
 

:a---raa- for eac. :2-.= source.) 

( /--0 3 / for .....u-cure- rural dvelcp-nnt
 
or nusriion i so (a) extent to W!ch activitv
 
is scecificali' des-..ed to increase productivity
 
and income of rural noor; / !03A if for agri
cut!-ural research, full acount shall be taken
 
of zhe neeus of small farmers, and etensive
 
uSe of field testing to adapt basic research to
 
local conditions shall be made; (b) extent to
 
which assistance is used in coordination with
 
=ro=ra.s carried out under Sec. 104 to help
 
,nzrolre nutrition of the people of develooing
 
contries through encouracement of increased
 
production of crops with greater nutritional
 
value, _f.pro. ... of p'nni:g, research, and
 
education with respeot to nutrition, partic
ularlv with reference to improvement and
 
expanded use of indigenously oroduced food
stuf:s; and the undertaking of pilot or
 
demonstration prograz-.s explicitly addressing
 
the problem of malnutrition of poor and
 

vulnerable people; and (c) extent to which
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activity increases national food security
 
by improving food poliies and management 
and by strengthening national lFod re
serves, with particular concern fcr the 
needs of the poor, through measures
 
encouraging domestic production, building
 
national f-od reser%-es, expnding avail
able storage facili-ies, reducing post 
harvest food losses, and imoroi._ng food 
dis tribunion. 

12) /104_7 for population planning under
 
Sec. 104(b) or health under Sec. 104(c); 
if so, (a) extent to which activity
 
em..-asizs low-cost, integrated delivery
 
systems for health, nutrition and family 
ni....i -for the zoorest -ecole, with 

pr- ar attenti..n o the needs of
 
-- ers ann -o:no -: uscnz
cCra- r-.:. 
i i. aux_liary _edi:al zerbonnel,
 

..,:sand --- osts, ,o.=rcial
 

/ao ssen_ andiother,_.,'-zu'"researzh. zo"s__ : 

z_97 . aa:---iS

hu 'r resources 

if...__._ wich active -v srer.zens
 

traL~n , o -7 oe-eoz-'-,

=-'=- ;^ 


nondsrn..aeducaizon, ma=kes fo.-.a. education 
.-.r_ re-evan_-, es_-ecial . cr r.... . fanilies 
=B- '- or --t"enqtnensu -.

c.a:_ oon _ enan±an= :2- :Door 
to--i d lopent; an (b) extent 
to w assistanca- -vides ,._h adlva.cz edu
atiz:n and tra4-n _ of Zeole fn developing
 

~ou e.indsc ..ines as a
s.. ar required 
.a_-onin;Zor and i m-...entation of zublic 

and orivate develo_=ent activities. 

(4) /C6_/ for teh-ia assistance, energy, Project specifically directed 
research, reconstruction, and selected at items described in (i)(a). 
development problems; if so, extent activity 
is: (i) (a) concerned.with data collection 
and analysis, the training of skilled person
nel, research on an2 development of suitable
 
energy sources, and pilot projects to test
 
new methods of energy production; and (b)
 
facilitative of geological and geophysical
 
survey work to locate potential oil,
 
natural gas, and coal reserves and to en
courage exploration for potential oil,
 
natural gas, and coal reserves.
 

http:adlva.cz
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(i) tenica ....oo-e:a Ln and development, 
U.S. and voluntary,eD-oeciallv with private 

or reaional and international organizations;
 

(iii) research into, and evaluation of, 

economic develop.ant processes and teclunigues; 

(iv) reconstructin after natural or manmade 

dis aster; 

(v) for special developmen-t problems, and 

to en-able proper utilization of earlier 

U.S. infrastructure, at., assistance; 

(vi) -or !rograMs of" Uran development,
e:eci2.y sall !bor-itensive enter

=rises, ..rketing systems, and financial
 
Cr -i tins to ep ubanr oor
 

a - - 4- econc- n:- Soci--nt 

.-7 is a __i --3rrt -clac on use 

o= :__:ropiaze techno ogy? ,(rela-ive- smaller,
 
=-o'- ,ec.o~oC15 -nat' S,..
. " t c - are_=¢2 a:-

- *-rii' most appropriate for thA sml fsar-is, 

and small inzcz..es of the noor.)
-eluinesses, 


l!0;a)J ,,_±_ 	 countryd. .'--.Sec.= 	 .. the re:/zient• 

-Oast 25 of the sts o: the progre-m, Country will provide at 

-- r c, w-z-_ t- c ;.ni the least 25% of 'costs forcti-i. rese 

- - is to be f..rmished (o_ s -n. latter entire project.
 

co.--hin~ recuire-ent been waived for a
 
"ri-z.'-e> least d-e-elo.... ..... tr-;? 

0IC b,-1- . l arant caoital assis-e" S .
 
-isbursed for project over .ore than 3 No.
 

has justificatin satisfactory to
year-? -f so, 

Corress__ been made, and efforts for other finan

cino, or is the recicient countr-y "relatively
 
leastdeeod"
 

f. 	 .. .. 231(b). Descrieo extent to which Project seeks to improve 

energy research and appli-. progrn recognizes th particular needs, de-

cation abilities of country's
sires, and caaciies of the people of the 


clntrv; utilizes the country's intellectual people.
 

resources to encourage institutional develop

merit; and supports civil education and train

ing in -kills racuircd for effective partici

zation in governmental processes essential to
 

self-go_ernment.
 

g. F.A Sec. 122(b). Does the activity give 

reasonable promise of contributing to the Yes.
 

development of economic resources, or to the
 

increase of productive capacities and self

susz=ainin economic growth? 
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STAiDARD ITEM CHECIST 

A. 	Procurement
 

1. 	FA Sec. 602. -re there a:-rangeimnts
 
to permit U.S. small business to part
icipate equitably in the furnishing of
 
co.-._.odities aund services financed?
 

.
2. 	FA Sec. 604(a). ill all procurement Yes.
 
be r.m the U.S. except as otherwise
 
determined by the President or under
 
delegation from him?
 

3. 	FAA Sec. 604(d). 1" the cooperating N comodities
 
co,.trv discriminates against USS financed.
 
marine insurance companies, will com
-c'di ies be insured in the United States
 
arast mari.na rizk with a ompany or
 
ccz=anies a.,thorized to do a marine
 

_ business in the U.S.?
 

60..() --- o procurement Not financed 

of acrcultral. co--z-..o' i-y or orodl=t is 

- e inanced, i r3_ inEintereS rzvsion 

su= c.ocurement when the domestic price
 
of s]Lh ccrm.cdity is less th=n ritv?
 

. c._ 603(a). Cm-.DianCe -;ith require- Yes. 

.en: in section 901 b) of' t-e_' ...'a-nt 
Act of _ar9e1936, as amended, that at 

--s-: 50 -er centu-m of the cross tonnage
 
Of c:rzc-.cicies (ccr.uted separately for
 
cry.-ulk carriers, dry cargo liners,
 
and .ankers) finenced shall be trans-

Dorted on -jriva:el.y owned U.S.-f lag
 
comercial vessels to the ext=nt that
 
such vessels are available at fair
 

and reasonable rates.
 

6. 	FAA Sec. 621. If techmaical assistance is 
financed, to the fullest extent practicable Yes.
 
will such assistance, goods and profession
al and other services from private enter- Not utilized.
 
prise, be furnished on a contract basis?
 
if the facilities ofoh Federal
 
agencies will be utilized, are they
 
particularly suitable, not competitive
 
with private enterprise, and made avail
able without undue interference with
 
dcmestic programs ?
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7. 	 international Air Transcort. Fair 
etitiv:e Practices Act, 1974. Yes. 

If air ~trns-ortation of persons or 
nrozerty is financed on grant basis, 
will provision be made that U,.S.
flag carriers will be utilized to the
 
extent such serzice is avail able?
 

8. 	FY 79 Ao. Act Sec. /-1057. Does the Yes.
 
contract :or Dr ...... n: contain a pro
vision authorizing e-etermination of
 
such contract for the convenience of the 
United States?
 

B. 	Construction 

1. Sec. 601(d) If a capital (e.g., 
construction) project, are engineering Yes for the constructioi 
an: orofessonaI s2rvices of U.S. firmns design financed. 

z.:.e ra:_. aas to be used the- to 

n.x- ez:tenz ccnsstent- with the
 
na:.na. nee:
 

2. . S .. 1.(c) If :Contracts :Or con
-----.ion ar to be financed, ,ill they Not financed. 

e ie- 0n coce;ive basis to -_ximu
exten-: racticah-le?
 

. z. 620(k). for ccnstru-_ion of 
etr wille , 	 e value Not applicable. 

- sis-ance to be furnIshed by the U.S.
 
nc- exceed $ I00 n Ilion?
 

C. 	 Other -.es-rc:ions 

1. 	 ec. 122 (b). if development loan, is 
intrest rate at least 2% ce. annum during Not applicable 
crace period and at least 3% ner annum
 
thereafter?
 

2. 	 F.-A Sec. 301 (d). f fund is estzblished
 
solely by U.S. contrinutions and admi.nis
tered 'v an inzernational organization,
 
does Compotroller General have audit rights?
 

3. 	FAA Sec. 620(h). 
Z. 	 Do arrangements exist to Yes. 
insure that United States foreign aid. is
 
not 	used in a :.anner which, contrary to the 
best interest of the United States, promotes
 
or assists the foreign aid projects o"
 
activities of the Comunist-bloc countries?
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4. 	 FAA Sec. 636(i). Is financing not per- Yes. 

mitted to be used, without waiver, for 
purchase, sale, longtern lease, exchange
 
or guaranty of motor vehicles manufac
tured outside the U.S.?
 

5. 	Will arrangements preclude use of
 
financing: 

a. 	 FAA Sec. 104(f). To pay for nerform
ance of abortions as a method of family Yes. 
planning or to motivate or coerce persons 
to oractice abortions; to pay for perform
ance of involuntary sterilization as a
 
method of family planning, or to coerce
 
or ;rovide financi-l incentive to any 
nerscrn to undergo sterilization? 

b. 	F6A S 0 To conoensate on,. .ers Yes. .. oeoo..... o nacionalized .ro..r.v 

FAA ec. 360. To nrov:e4 ara 'n ng or 	 Yes.Ys

or nrovide _nanci.... supoort for 

t * , 	 -- ons, or o - a er-orement 
:-r-_-, ex-eo- for -=-- - .--: z~s 

F" 	Sec. 662. For CA ac-ivitims? Yes. 

e. 	 -:79 A?? A_ Sec. 104 To pay 
- ze. -ieensc, ... ..li ary personnel? 	 Yes. 

-. .lct /106.. To pay?.7-~9 Sec. 
U.'i. assess-ents?' 	 Yes.
 

g. 79 A::. Act Sec. /107 7. To carry 
o.:-provisions of F_1. section 209(.) (Transfer Yes. 
of fA nds to multilateral organ izations 
=or 	lending.) 

h. FY 79 Ac:. Act Sec. /-112 7. To finance 
the extnort of nuclear euipment, fuel, or Yes. 
technology or to train foreign nationals in 
nucle.r fields?
 

i. FY 79Aop. Act. Sec. /6017. To be used Yes. 
for publicity or propaganda purposes within 
U.S. not authorized by Congress?
 

S14
 



COUNTRY C*_----STC:. 

A. GENE..LC.,-_ RT- ,-:L;.A FOR. CCUNTRY TL.GIILTY 

.. .AASec. .. 6. Can it be demonstrated t>.at 'To 

con-eamla-ed assistance '' i-ct v benafit 
t_.e needy? -f not, has the £eoar-ent of 

State dae-_ied c-hat zhis governmen has 
engaged in a consistent .atten of gross 
vio2ations of internationally recognized
hu=--n r4ight-s? 

Vo. 

. -_'A Sac. 481. Has it been te_-n -.ed that 

the zover.-_ent of th -ecipient ccuntry7 has 
fai ad to -ake adequw.aze stems co prevent 
n-:o:.:-'; ads :hoter controlled substances 
(as defined by~-he~ .cr..rehensi;e Dr'z .Abuse 

__. ..... and , .. .c- -of13-D) r educad 
or pr-zessed, in w e or in -ar-, in such 
cv=..r., or - shh country, 

ZaL-g; sold 41clv~i~L.tej.=4s
-I of suoh con-rto . S. Gover.zent 

_=erscr~l or "r eenen-s, or c=o entering 

3. S.-Sec. 
has --.a 
not do-. 

620(b). If assistance is 
Sacre_-7 o:! State det-.-anet 
nated or controlled b:" the 

- a government, 
:ac i: is 

-iaerrati ona! 

Yes. 

4. F'-A z-c. 620 ,).c 
4s the cover:=en 

assistance is 
liabzle as debror 

-o zh- overmenz, 
or uncondi:ional 

No. 

guaran:or on any 'ebz to a u.S. c't_ . . for goods or 
sr .ces.. nished C. order- - d where a) such 
citi:zen has exhausted available legal remedies and 
'b) the debt is not denied or contested by such 
govern-ment? 

.5. FAA Sec. 620(e)(1). If assistance is to a govern-
ment, has it (includin; goverr.zent agencies or 
subdivisions) taken any action which has the effect 
of nationalizing, ex:_ropriating, or othe_.ise 
seizing cwnership or contol of property.' of U.S. 
citizens or enti=-as beneficiall, owned by them 
withuz taki_.g steps to discharge its obligations 
toward such citizens or entities? 

No, although there is a 
matter oending in this area 
concerning thenacionalizacia 
of land (less than 51 -,illion 

6. FAA Sec. 20 (a), 620(), 620D; FY 30 Apo. Act. 
Sec. (511, 512, and 523.) Is recipient cou.ntrv 
a Conunist country? Will assista-nce be provided 
to .ngola, Cmbcdia, Cuba, Lac or Vietnam? Will 
assistance be provided to Afghanistan or Mczar-ique 
without a ".wai've_?. 

No. 

No. 

No. 
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7. 	 FAA Sec. 620(i). Is recipient country in any 
way involved 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 agression?
 

8. 	FAA Sec. 620 (j) . Has the country permitted, 

or failed to take adecuate 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 the investment guaranty program
 
for the specific ri.;ks of expropriation,
 
inconvertibility or confiscation, has the
 
.-ID Adzinistrator within the past year
 
considered denying assistance to such
 
government for this reason?
 

10. 	 F.A Sec. 620(o); .seren's Protective Act 
of 1967, as amended, Sec. 5. If country 
has seized, or Lposed =_ny penaltv or 
sanction against, ar:- U.S. fishing 
activities in international waters,
 

a. has any deducticn required by the Fisher
men's Protective Act been made?
 

b. has complete denial of assistaZnce been
 
cnnsidered by AID Administrator?
 

11. 	 FAA Sec. 620; FY 30 At. Act Sec. (513.)
 
(a) Is the government of the recicient country
 
in default for more than six months on interest
 
or principal of any AID loan to the country?
 
(b) Is country in .default exceeding one year on
 
interest or principal on U.S. loan under program 

for which App. Act appropriates funds?
 

12. 	 FAA Sec. 620(s). If contemplated assistance is 
development loan or from Econcmic Support Fund, 
has the Administrator taken into account the 
percentage of the country's budget which is for 
military expenditures, the amount of foreign 
exchange spent on military equipment and the amount 
spent for the purchase of sophisticated weapons 
systems? (An affirmative answer may refer to the 
record of the annual "Taking Into Consideration" 
memo: "Yes, taken into account by the Administrator 
at time of approval of Agency OYB." This approval 
by the Administrator of the Onerational Year 
Budget can be the basis for an affirnative answer 
during the fiscal year unless si.nificant changes
 
in circumstances occur.)
 

NO. 

No. 

No. 

No.
 

No.
 

Not applicable.
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13. 	 FAA Sec. 620(t). Has the country served diplomatic 

relations with the United States? 
 If so, have they
 
been resumed and have new bilateral assistance agree
ments been negotiated and entered into since stich
 
resumption?
 

14. 	 FAA Sec. 620(u). That is the payment 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 App. Act, Sec. ( 607) Has
 
the country granted sanctuary from prosecution to
 
any individual or 
group which has committed an act
 
of international terrorism? 
 Has the country 

granted sanctuary from prosecution to any individual
 
or group which has comitted a war crime? 


16. 	 FAA Sec, 666. Does 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, 1799, delivered or received nuclear
 
enrichment or reprocessing equipment, materials,
 
or technology, without specified arrangements
 
or safeguards? Has it detonated a neclear
 
device after August 3, 1977, although not a

"nuclear-weapon State" under the nonproliera
tion 	treaty?
 

B. 
 FUNDING SOURCE CRITERIA FOR COUNTRY ELIGIBILITY
 

1. 	 Development Assistance Country Criteria.
 

a. FAA Sec. 102(b)(4). Have criteria been 

established and 
taken into account to assess
 
commitment progress of country in effectively
 
involving the poor in development, on such
 
indexes as: (1) increase in agricultural
 
productivity through small-farm labor inten
sive 	agriculture, (2) reduced infant mor
tality, (3) control of population growth,
 
(4) equality of income distribution, (5) re
duction of unemployment, and (6) increased
 
literacy.
 

No.
 

Current, except foi
 
small delinquency U;
 
peacekeeping icco1:'
 
620(u) is met.
 

No.
 

No.
 

No.
 

No.
 

Yes.
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b. A Sec. 104d)(-'; ::Cc-,~:99 a~ppro
priate, is this development 'incl.uding Sa?-'e!) n~ 
activ±ty designed to uill T~oivaci1on for smtal'er 
families 1chrcugh of !:.ncr..c an 
social conditicns 3t:;por:i.ve :;.; esire rthe 


and cut of c'C. 

orc:,uct:..~r s:v-. 

ment pr.-gr3-.i ;.;uhg:C rec,gruc. :: p ,~
 
... ociva "hIii:size~ of :.7e3mx!ile
d e 

http:3t:;por:i.ve
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SU?1IARY
 

Grantees Kingdom of Morocco
 

Energy and Mines (MEM)

Beneficiaryt Minist.ry of 


Grant Amount: U.S. 
$347,000
 

equivalent
U.S. $ass
Moroccan Contributiont 


equivalent
U.S0 __and
Total Phase I Costs 


an exdesign and development of 

Proiect Purpose: Finance the 


perimental renewable energy program 
and reseirch institution
 

in Morocco in accordance with Section 106, FAA.
 

Project Description: Four preliminary design and feasibility
 

a renewable
carried out: (1)

studies of facilities will be 


Marrakeshi (2)
 
energy research laboratory and facility 

near 


j 1.
three 0.2 MW hydroelectric power generation facilities at 


(3) three biomass tree
 Ait Arbi, Msemrir, and Tilaugguiti 


F a-0 pumpten irrigation -- bi-

plantations (2500 ha)1 (4) 


wind power. The
 
ing stations utilizing solar energy 

or 


provided

services of a U.S. renewable energy expert will 

be 


Renewable energy training

:o the MEM for a two-year period. 


_ive Morocca.
U.S. ins:iu:tions for

will be provided a: 


th new-renewabl
rfiiv C o-sSt~t-of-
professionals.6&4 


-C 1-Vi i 


http:Minist.ry


Proiect zroienentation: Participant trainees -dill be screened 

and processed by the MEM, USAID/Rabat and 0I7. Study and advi

sory serv:ces -aii be contracted directly by AID/Washinon 

in accordance with justification in this PP. The MEM will 

oversee the conduct of studies%It will be assisted by the
 

contracted, resident U.S. renewable energy expert upon his arrival
 

in Morocco. Studies are expected to provide the bsis of a
 

follow-on, second phase, grant amendment in early 1980.
 

Statutory Criteria: All statutory criteria have been met. Con

gress was notified during FY-79 and no further notification is
 

required at this time.
 

rountry Team Views: The mission and the American Embassy in
 

Rabat support this grant as consistent with U.S. policy object

ives in Morocco.
 

Grant Application: The Kingdom of Morocco has requested this
 

grant*. See Annex A, Grant Application.
 

Fund Availability: Funds for this proposed grant have been
 

available by transfer from the Regional Energy Development
made 


account to the FY-80 Morocco bilateral program.
 

-




Recomaendation: Authorize a $I Y7.:, grant to the Kingdom 

of morocco to develop this renewable energy project. See Annex
 

B) Draft Grant Authorization, o-h-.... , brat 

q and Annex C, Draft Grant Agreement. 
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I. PROJECT BACKGROUND 

1.01 	 Morocco is a middle income country with a $12.2 billion
 

gross domestic product. Its 17 million population is
 

increasing at an annual rate of over 3 percent. It faces
 

declining agricultural productivity per capita, dependence
 

on foreign capital, and the economic drain attributed to
 

the conflict with the Polisario in the Western Sahara.
 

(See Annex D for details of the Moroccan economy.)
 

1.02 	 Over the longer term, Morocco has considerable resources
 

on which to base economic growth. This includes phos

phates and other minerals, potential for higher agricul

tural productivity and substantial existing infrastructure.
 

By 1982, Morocco can hope to resume steady and balanced
 

economic growth based upon improved phosphate prices,
 

17 exploitation of oil shale, and expanded agricultural
 

production. Morocco's increasingly serious search for
 

new energy resources offers potential investment oppor

tunities in oil prospecting, shale oil ex2loitation,
 

solar energy, ani uranium extractioa.
 



.3 	 The high cost of energy is a major problem for the Moro

ccan economy and a .a-or reason for recently increased
 

import exnendltures. >Xorocco is 80 percent dependent
 

on imported fuels. It must include constantly increas

ing petroleum prices in its economic calculations. Al

though 	energy accounted for only 4.8 percent of Morocco 4 s
 

imports in 1973, it now amounts to about 25 percent.
 

Expenditures for petroleum imports are expected to exceed
 

receipts from phosphate exports during 1979. See Annex
 

F for 	details of Moroccos balance of payments.
 

1.04 	 Energy consumption in Morocco has annually increased
 

7 percent for the last ten years. In 1978, Morocco
 

imported 35 million tons of petroleum from the USSR,
 

Iraq, Kuwait, and Saudi Arabia. Domestic oil production
 

has declined to about 450 barrels per day, versus a
 

daily demand for 50,000 barrels. Gas reserves are
 

expected to last 32 more years at the current 82-million

cubic meters-per-year rate of consumption, principally
 

by the fertilizer industry.
 

1.05 	 To confront the energy problem, the Government has elimi

nated subsidies on kerosene and diesel oil. (See Annex
 

G for retail prices of pe~oleum products in Morocco.)
 



it plans a prograr, of energy conservation 
and domestic
 

resource development: coal, petrole. explor ation , shale 

oil deposits, hydroele-.tric power and renewable 
energy. 

The Govern.ent has recently intensified offshore 
and on

shore oil and gas exploration via joint 
ventures with 

foreign firms. 

Coal is Moroccols principal fossil fuel resource. 
Pro

1.06 


Current production,
36 million tons.
bable resources are 


700,000 tons per year, is primarily used 
for power genera-


The Government plans to increase production 
to a
 

tion. 


million tons per year during the next three years.
 

Oil shale deposits of about 24 billion tons exist at
 1.07 


The Occidental Petroleum Company
Timhdite and Tarffya. 


is determining appropriate technology for its extraction.
 

a daily output of 50,000 barrels
 
Current plans call for C 

The Government is negotiating with a Rjdmanianby 1985. 


and West Geriman consortium for construction 
of four
 

shale oil-fired 200-MW generating plants.
 

Moroccobs hydroelectric resources are principally 
in the
 

1.08 

They annually


Moulouya, Sebou and Oum Rbia river basins. 




I 

The 1980-1990 development program
yield about 1470 GW.i. 


is e-:pected to add another 1400 GWP.. Future development
 

of hvdrc sites 	is constrained by short rainy seasons
 

use of water for irrigation. The need
and increasing 


to allocate water between power generation and irrigation
 

has prompted Government-commissioned studies and 
master
 

plans for each of the river basins. The Office Nationale
 

d~lectricit- (ONE), assisted by the IBRD, is competing
 

feasibility studies and preliminary designs for a 1984

1990 hydro development program. 

1.09 	 Moroccois 50-billion-ton phosphate reserves are estimated
 

to have a 150 to 200-gram-per-ton uranium content. 
Ex

traction is uneconomic with present technology. 
Commer

cially 	exploitable uranium deposits have not yet 
been
 

discovered in Morocco. 

1.10 	 Firewood and charcoal are important sources of fuel for
 

home heating and cooking in Morocco. Deforestation is
 

consequently occuring at an annual rate of 40,000 
hectares;
 

only 25,000 hectares are annually replanted with 
trees.
 

Morocco has a significant solar energy potential 
that could
 

1.11 


be developed to meet part of the countryis demand for energy
 



(MEN) is responsible for
 
-.'!2 The Ministry o Energy and Mines 


investments in
 
overall development planning, 

pricing, and 


gas, and uranium ex
the energy sector. It manages oil, 


the Office
 
ploration and has administrative 

control over 


National d
4Electricite (ONE) the public 

enterprise respon

sible for most electric power generation 
and transmission.
 

regies,

Interior (MI) supervises the 13 


The Ministry of the 


the public enterprises responsible 
for distribution of water
 

MI4 s representative heads
 
and electricity to urban 

centers. 

ication Rural
l&Electrif
 

the Commission Interministerielle 
de 


the village electrification 
program which is
 

(CIER), i.e., 


The Ministry of Agricultureis Depart
implemented by ONE. 


ment of Waters and Forests 
is responsible for tree plan-


Fragmentation of control 
over the energy sector
 

tations. 


investment planning and fin
hinders the coordination of 


nancing, particularly for 
urban power distribution 

and
 

rural electrification.
 

electric
 
ONE generates about 91 percent 

of Morocco~
s 


1.13 

industrial
 

Captive plants, generally 
linked to 


power. 

About one percent
 

enterprises, produce another 
8 percent. 


isolated diesel generators.
is generated by small, 


J4(j#
 



At the end of 1978 ONEbs installed capacity was 1063 IT. 

of which 396 !.-W (37 percent) was hydro and 667 MW (63 

In 1978, total generation waspercent) was thermal. 


Peak demand was 765 .1W;. About 60 percent3,970 GWR'.. 

of ONE's production of electric power is sold to large
 

to the regies for urban disindustrial customers and 


The remaining 40 percent is distributed to
tribution. 


areas connected to its grid.
provincial cities and rural 


225-KV grid is progressively re-
For transmission, the 


A 60 KV subtransmission
placing the former 150 KV system. 


network transport energy to the distribution system 
at
 

A 

22 KV.
 

1.14 	 In 1977 the Government, meaning in this instance, CIER, 

MI, and ONE formulated the first national rural electri

fication program for the electrification of 500 villages. 

French consultants financed by the IBRD developed 
the
 

that villages designated
The main criterion was
program. 


for electrification would maximize expected benefits 
to
 

the rural population a# the lowest feasible cost 
to the
 

This has evolved into Moroccols
Moroccan economy. 


current three-phase, 15-year, rural electrification
 

two principal objectives:
program. The program has 


s 11.3
 
(1) increase access to electricity for Morocco

4
 

million rural people; (2) increase agricultural prc

duct iv ity. 

%I,
 



2.15 In 1978, only 5.8 percent of orocco s rural people
 

access to electricity, compared 
to 60 percent of the
 

had 

Lack of infrastruc

country's six million city 
dwellers. 


water elec
and services in the countryside, 

e.g., 

ture 


is considered a primary cause 
of
 

tricity/ roads, etc., 


the continuing rural migration 
which aggravates the
 

Rural electrification,
4 s urban poverty problem.
country


combined with other Government 
programs for rural
 

development, is expected to stem the 
exodus from rural
 

areas by improving basic 
infrastructural services 

and
 

opportunities in agro-industry.
 
by improving emfployment 

increase agri-

The rural electrification 

program aims to 

1.16 


cultaval productivity by 
making electric power available
 

for irrigation pumping 
schemes to expand the total 

cul

areas currently
 
tivated area and to improve 

yields in 


The program also aims
 
being irrigated inefficiently. 


irrigation
 
to reduce the economic cost of energy 

used for 


pumping by substituting 
ONEis centrally generated 

elec

tricity for the diesel 
oil currently being used in small
 

isolated generators.
 

a rura-
Project is 

The IBRD Village Electrification 


22-,:-:
1250 km cf 
distribution scheme that 

will construct 

1.17 



subtransmission lines, 
995 km of 380/220-volt distri

bution lines, 45 MVA of 22/0.4-kv transformer capacity,
 

and street lign.ing. It will extend ;rld power to about
 

220 villages in 16 rural provinces. :t will provide
 

electricity to about 360,000 rural people. ON1E will
 

execute the project. The Government will put up $40.0
 

million as a condition of receiving a $42 million Bank
 

loan. Estimated rate of economic return on 
the $85
 

million investment is 6 to 8 percent.
 

1.18 There are 187 remote villages that use small diesel
 

generators and rudimentary distribution networks. These
 

installations are financed by MI 
from its budget for mun

icipal equipment. Daily operation is insured by local
 

authorities. Maintenance is provided by ONE. The
 

quality of service is poor and unreliable. A third of
 

the isolated diesel generators are in poor condition.
 

The rest are overloaded and deteriorating quickly.
 

The Village Electriction Project will connect 30 
of those
 

187 remote villages to the national grid. This sub



stitution will res Ut in sa,.-- - - ..Cz ..'" 

C,'E s grid power Is generated ro7 : 7, , "s -- -C: 

ydro. th.erefore has an average :ower ezo-'

cost than the opportunjt y cost of diesel fue' extracted 

from imported oil. Connection to the grid will enable 

use electricity
the inhabitants of these 30 villages to 


for house lighting and irrigation pumping.
 



I4 PROJECT BACK3RO::D
 

2.01 	 It is in the context described above of growing demand
 

for electric power consumption, particularly on the part
 

of the rural poor naioritv and for the agricultural sector,
 

coupled with high and rising generation costs, that the
 

Government has become seriously interested in long-term
 

development of Morocco4 s renewable energy potential to
 

complement conventional sources of electric power.
 

Renewable energy is a concept "whose time has come".
 

2.02 	 What is "renewable energy"? Renewable energy is non

depletable, capable of regener-ation; its sources cannot
 

be exhausted. All sources of renewable energv are re

lated to the energy of the sun. For that reason, liter

ature on this subject frequently interchanges the terns
 

"renewa'le" and "solar". There are 
four f.ndamental
 

sources of renewable eneriy: Yn ( ) :otcsvnthesis, 

plants 	store solar ener-cv wh:.ch orov"ies n zrints 

for --,;an and animal Ypcwer, fOr enerc:v rel2eased :' 

comustion, and fOr ceneration of methane cas fro7 

organi: wastes' (2) tail:na water :s mace renewazt-l 



by the sun's evaForation cf water at sea .ev 

ou mou.Za~s and 
which is then depocited 	by rainfall 


is created by varaiaticns
high platraus* (3) Wind 


in the intensity anc effects of the sun's heat
 

earth's surface- (4)

on various portions of the 


sun's rays may be
 
irect solar energy from the 


The state
cr electric power.
converted to heat 


United Nations
of the art has advanced since the 


held in Rome
conference on renewable energy was 


six proven renewable energy
in 1961. There are 


feasibility of their
techiologies,although the 


application varies with geographical, climatic,
 

and sociological circumstances.
 

2.03 There are two principal ways to utilize the direct
 

(1) Flat plate solar collectors
rays of the sun. 


utilize an insulated box covered with glass and
 

painted black on the inside to trap the heat of the
 

sun's rays. The heat is then used directly to heat
 

water, operate a pump, power refrigeration, dry
 

solar thermal technology to
fish, etc. Use of this 


heat water for cooking is widespread in Japan, Israel
 

solar cells are
and Australia. (2) Photovoltaic or 


used in space craft to generate electricity from the
 



direct 	rays of the sun. These semiccnductors
 

are usually made of wafer thin slices of silicon
 

ccvered with, or imbedded in, glass. The action
 

of the sun on these cells creates a continuous
 

electric charge which is collected and carried
 

off by 	wires to batteries.
 

2.04 	 In Cctober 1979 San Diego County enacted a first-in-


the-U.S. requirement for soTr water heaters on nEw
 

residential buildings not served by natLral gas.
 

The law will affect &bout 10,000 living units in the
 

first year alone. Morocco lies in about the some
 

ltitude as San E;iego County, South Carolina, Georgia
 

and no t hern Florida. Mean annual cloudiness is

A 

20 to 40 percent, about tte same as that of Southern
 

California. Average sunlight conditions in Murocco
 

will produce 5.5 kwh of electricity per day for etch
 

square meter of a photovoltaic cell. Although the
 

recent 	IBRD study for village electrification in
 

Morocco found the cost of solar equipment to be
 

high in relation tc anticipated benefits, geographic
 

considerations suggest that solar thermal and solar
 

electric power technology cffers the higlest potencial
 

for research, development, and application in Morocco.
 

2.05 	 Biogasification, generation of methane gas from or

ganic wastes such as huma. and animal Excreta, and
 



/3 

garbage, can be used directly for cooking and lightinq
 

or as fuel for electric power generation. This technology
 

is particularly reliable where livestock are abundant.
 

(The dung from one cow can generate enough methane to
 

produce four kwh of electricity per day). Subsequent
 

use of animal residues for fertilizer is not degraded
 

by their prior use for gas production. Sewage treatment
 

energy saving in the U.S. A puriis a prime area for 


fication plant in Wilton, Maine, gets 2S percent of its
 

power from solar panels, and will soon become completely
 

energy self-sufficient by drawing the rest of the power
 

it needs from the heat and methane gas that are produced
 

by decomposing sludge. Research would proably identify
 

suitable methane gas aplications in Morocco.
 

2.06 Small, decentralized hydro-power plants can provide
 

lirect mechanical poweri e.g. for flour mills, or they
 

can generate electricity. Under the terms of the. U.S.
 

National Energy Act, a small hydro plant has a 15 MW
 

capacity. In New York State, officials define it as
 

having a 1.5 MW capacity, that is, enough to power a
 

small paper manufacturing plant. Micro-hydro systems
 

that is,
gienerally have power outputs less than 0.1 MW, 


enough to power an individual home, a firm, or a work

shop. According to an inventory .n that state, there
 



sites for new or renovated
are about 300 practical 


Soaring oil costs, controversy about
hydro plants. 


nuclear plants, and concern about emissions from
 

are
coal-burning plants causing New York and New
 

small hydro plants as supplemental
England 	to look to 


of energy for private homes and small indussources 


a
try. The mountainous regions of Mcrocco may have 


similar investrainfall pattern that would justify 


hydroelectric power generati-acilities.
ments in small 


about 25 to 50 inches in
Mean annual rainfall is 


the Moroccan mountains and is "periodic"; i.e. north
 

and west of the mountains rain occurs during each
 

season except the summer; south and east of the
 

only in winter. The 1979 DSI
mountains rain occurs 


Report estimated that small hydro plants in these
 

about $2600 per kilowatt not
mountains would cost 


including back-up diesel generation for dry seasons.
 

2.07 	 Wind power can be harnessed for direct mechanical
 

Small
energy; a.g., tc grind grain or to pump water. 


windmills can also be utilized to generate electric
 

power. The spiraling cost of oil has crited new
 

interest in wind power for large commercial sailing
 

ships. In West Germany, the United States, and Britair
 

for construcdesigners are actively seekinrg capital 


tion of sailing ships that would do 14 knots and
 

ccmplete the Europe to Australia grain run in just
 



over a week longer than a motor ship. At current
 

oil prices the voyage would cost owners a fifth
 

less per ccn of cargo. In many parts of Asia, che
 

Pacific, the Caribbean, and the Middle East cargo and
 

passenger carrying by sail vessels never died out;
 

it remains a vital part of local transportation
 

systems. Wind technology on land is feasible where
 

mean wind velocity is at least six miles (3.7 km)
 

per hour. Morocco's coastal regions have a mean wind
 

velocity that would justify research and development
 

of this renewable energy source. Indeed, windmills
 

were used on farms in coastal regions of Morocco until
 

they were replaced with diesel engines in the early
 

1950's.
 

2.08 	 Wood, garbage, cornstalks, leaves, pinecones, and
 

other kinds of biomass can be burned to generate
 

electricity. In heavily wooded Vermont the Burling

ton Electric Company has kept electric power rates
 

down by burning wood chips - at $12.50 per ton 

instead of coal in two generators. Burlington resi

dents recently approved a bond issue to build a 50 MW
 

wood-burning generator that will be the largest in
 

the world. Some U.S. cities are selling their com

bustible trash to local utilities, which burn it to
 

supplement coal. Roughly 30,000 of Milwaukee's 250,CC
 

homes get their power from garbage, sorted at
 

,/ '
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a $4.2 million plant that produces six times more
 

Ames, Iowa, burns garbage to
 energy than it uses. 


generate electricity for its 63,000 customers. In
 

offer

Morccco fuelwood production is considered to 


a relatively low potential for renewable energy
 

development because the country is semi-arid and
 

because wood plantations compete against food pro

scarce productive land and fertilizer.
duction for 


Research is required to investigate optimum uses of
 

wood, garbage, and other types of biomass for energy
 

substitute
production, including possible ways to 


for the
ecologically cheaper kinds of domestic fuel 


wood and charcoal used for home heating and cooking
 

in Morocco. Research is also required to devElop
 

tree production
optimum agricultural methcds of 


(silviculture), including species of tree, planting
 

and harvesting techniques, and use of fertilizer.
 

During 1978 the Government of Morocco designated a
 

a
research facility site and set aside funds for 


use of renewable energy
research program to increase 


in Morocco. A consultant team sponsored by A.I.D.
 

visited Morocco and assisted the Government to plan
 

identify pilot research activities.
the center and to 


The resulting December 1978 report concluded that
 

in the Atlas Mountains should be
small hydro sites 




a view to identifying suitable
 investigated with 


final design, and
 
sites for feasibility studys, 


an organization
The team recommenced
construction. 


Further pre
plan for the renewable energy center. 


liminary survey and project identification 
work was
 

in 1979 which led to identification oft.
carried out 


proposed renewable energy development 
project in
 

Morocco.
 



Iii. PROJECT DESCR:PTION
 

of a long3.01 	 The project ccnstitutes the first part 


term effort by the Government of Moroccc to develop
 

and utilize the country's renewable energy resources
 

scanand thereby to increase production and living 


rural areas, decrease
dards, particularly in remote 


dependence on imported fuel, and conserve domestic
 

sources of depletable fuel. A.I.D.'s grants for
 

this project will be based upon Section 1C6 of the
 

Foreign Assistance Act, which authorizes assistance
 

fcr "programs tc help developing countries allcviate
 

their energy problems by increasing their production
 

as
and conservation of energy, through such means 


research and development of suitable energy sources
 

and conservative methods, collection and analysis of
 

information concerning countries' potential supplies
 

of and needs for energy, and pilot projects to test
 

new methods of production or ccnservation of energy".
 

context of the project goal described
3.02 	 Within the 


above, there arc a number of relatively sophisticated
 

project purposes and subpurposes. On the one hand,
 

the project will assist the Mozoccans to create a
 

Il
 



-- 

-- 

-- 

-- 

ane

research and development ir.stitution 
new 


At the same time, the project will
facility. 


pilot renewable energy research
 sponscr a number 	of 


program to establish the new
activities. The 


be evolutionary and is expected
research center will 


five years to achieve the following
tc require four or 


second tier of goals:
 

identify and develop renewable energy technology
 

best suited to Morocco;
 

establish an objective performance measurement
 

system for renewable energy techniques and equipment;
 

-- train a cadre of engineers, scientists and mana

gers in the application and administration of renew

able energy technology;
 

develop a Moroccan institutional capability to
 

manage and coordinate renewable energy research
 

activities that are applicable and relevant to
 

Morcccan economic and social development;
 

integrate renewable energy techniques into
 

Moroccan national energy sector policy and planning.
 

3.03 	 At yet a third tier of purposes, the pilot renewable
 

project
energy activities that will be sponsored by the 


are intended to:
 

I-iIi 



-- familiarize the Mcrcccar energy bureaucracy 

(MI, CIER, MEM, CNE, Min Af, etc.) with the range 

and potential application of renewable energy 

technology; 

-- provide an early and credible institutional and 

blireaucratic function for the new renewable energy 

research center;
 

-- provide a training and institutional development
 

vehicle for the Moroccan professionals assigned tc
 

the new research center;
 

-- provide useful information concerning the cost,
 

feasibility, performance, administration, maintenance,
 

scciological effects, etc, of actual applications
 

and perfcrmance tests of various renewable energy
 

technologies and equipment in rural Moroccc;
 

-- provide cheap, useful sources of eleccric power
 

fcr agricultural production applications and home
 

lighting at the rural sites where the several 
re

newable energy pilot research activities will be
 

carried out.
 

3.04 	 The prcject will be financed in two phases. Phase I
 

of the project consists of:(l) participant training
 

in the U.S. for the initial Moroccan professional cadre
 

LI
 



for the renewable energy research institution;
 

(2) the services of a U.S. renewable energy expert
 

to provide coordinating technical advice and assis

tance to the Ministry of Energy and Mines (MEM) in
 

the development of the renewable energy research
 

program and institution; (3) feasibility and pre

liminary design studies for the infrastructure and
 

physical facilities components of the prcject.
 

3.05 	 For Phase I training, four Moroccan professionals
 

from the Ministry of Energy and Mines (MEM) will be
 

sent to the U.S. for familiarizaticn with basic
 

energy planning issues training in renewable energy
A
 

technology applicable to Morocco. The director of the
 

new center will also be sent to the U.S. for similar
 

training. The total amount of training to be carried
 

out during Phase I is 16 man-months; four man-months
 

for the research center director and three man-months
 

for each of.m fcur planning and analysis engineers.
 

3.06 	 Phase I technical assistance will consist of the
 

services of a U.S. renewable energy expert who will
 

assist the Director of Energy of the MEM to plan
 

the structure, staffing, research capabilitv, anz
 

admin' strative, management and intra-Rovern.ental
 

coordinating mechanisms fcr tne renewatle ener;.
 

Il i
 



research center. 
This advisor will also assist the
 
MEM with the formulation of 
a five-year renewable
 

energy research program, including subproject activi
ties, methodologies, timetables an.1 
budget estimates.
 

He will assist the MEM with the formulation of pro

fessional training programs and with the screening
 

and selection of Moroccan participant trainees. 
The
 
long-terrf primary advisor may from time-to-time be
 
supplemented by the services of short-term U.S. con

sultants. 
 The Phase 
I grant will fund this resident
 

advisor's services for two-yeara period. 

3.07 Phase I will finance the execution of four preliminary 

design and feasibility studies: 
 (1) for the renewable
 

energy research laboratory and facility at Marrakesh;
 

(2) for three micro (0.2 MW) hydro electric power genera
tion and distribution facilities in the Atlas ,
 14ountains;
 

(3) for ten irrigation 
.... stations
 

powered by the wind or the sun; 
(4) for three fuelwood
 

tree plantations with a total 
2 500-hectare area.
 

3.08 The Government has selected a site near .arrakesh for
 
the renewaole energy researcn center laboratory and
 
facil.:y. The feaszlli:. szudy and =rel.Inary -esicn 
to re f'nanced : tns Phase 
 rant " examine t -* 

. eJ c 



adeuac,, f :he s " eter-Ine c re 

for latoratcr .,
2 9t- r c.. .-: -. r ", .he center, 
and plan te'3ro:" : tural c'-:f a facilor t.e 
ity to inccrrcrate :!lizaz:on oc te latest and best 
U.S. renewable energy technology for 
the facility's
 
heating, lighting, cooling, and water and sewerage
 
requirements. 
 The facility will also be designed 
to
 
accomodate the U.S. -source 
laboratory and 
testing
 
equipment, as 
recommended by the consultants, which is
 
expected to be financed by A.I.D. during 
Phase II of
 
this project. 
 Laboratory equipment recommendations will
 
specifically include equipment for testing loc;lly avail
able  such as wood, dung, garbage, etc. for
 
power generation. 
 For this essentially architectural
 

design activity, U.S. consultants are expected to
 
provide leadership and the 
input of expert knowledge
 

concerning renewable energy building design and labora
tory equipment. Participation of Moroccan architects
 

is, however, required 
to insure that the 
facility
 

design incorporates the 
use of materials, construction
 

standards and 
techniques, and design considerations
 

th.at are appropriate for 
Morocco.
 

. The pre2imnrar. sur--es for tnis pro-ea: conducted b,; 
Ceve-'ozment Sc'ences, 
 no. :dent:fied -hree potentia 
s :_as In tne Alas Ycuntains for n'ro ;cw'.r ins z .1
tions: 
 A : Ar z on :ne nortnwest side of :ne mnounta ns; 



Msemrir on 
the sOuthside of 
the mountains; Tilai(gguit 
on
 
the south side of 
the mountains. 
 ach 
was 
exzee
have to
a 200 K"i 
(0.2 .iW)output, that 
is, enough Power
to simultaneously 


light 2000 
IO0-watt light bulbs.Feasibility study to be financed by the Phase I grantwill focus first on 
the technical and economic feasi
bility of small hydro power plants Of those sites.
According to the National Center for Approproate Technology, U.S. Depart.nent of Energy, there is a head and
flow rate below which there is currently 
no economic
advantage of trying 
to obtain hydro electric 
power.
For practical 
purposes in micro-scale hydroelectric
 

systems, 
any head less than 
ten fCe- is Probably going
to be uneconomical 
to develop. 
Similarly) ten gallons
 
per minute can be :onsidered the lower limit to
flow rate. 
 However, ten gallons per minute at 

the
 
100
feet of head will give about 100 watts of useful power
- enough to light a single 100-watt bulb continuously.


A flow rate of 100 gallons per minute at 10 feet of
head will also deliver about 100 watts of useful power.
Accordingly, 
the study consultant will first deter-nine,
for each proposed hydro site, the Bverage head and flow
rate 
for each momth of the year. 
 If this data is technical.y and economica'!/ 
Positive, the consultant wijl
 
exa.ne now the 
 -
power output W4:1 
b used -1/
 

' 
 " 
 - - b e used 
 ! 
 V 



local populations at the three sites, prepare preli i

nary genration plant and distribution system desicns
 

and cost estimates, and examine economicscciological, 

financial, and environmental feasibility considerations.
 

The bottom line of the studies will be recommendations,
 

based on all factors, as to whether or not micro hydro
 

power 	is feasible and aropriate for testing and demon

stration at those locations, or whether some alternative
 

source of power; e.g., solar, ONE grid, diesel, or biomass
 

might be more appropriate.
 

3.10 	 For the ten irrigation ow p.ztshl w pumping stations,
 

no preliminary site designations or investigations have
 

yet been made. Acordingly, the U.S. consultant will be
 

expected at the outset to work closely with officials of
 

the MI, MEM, and possibly the/Nto identify appro

priate sites4 for the ten tests. Two of the ten sites
 

should be in coastal areas to test windmill applications.
 

Four should be tests of solar thermal technology. Four
 

should be tests of solar photovoltaic technology. After
 

sites have been designated for the project by the GOM, th_ 

consultant will prepare requisite system designs and ccst 

estimates; he wil. tnen appraise tecnnical, econ.c.c, ..... 

cial, 	sociolocical, and environmental ascect- c. eac

and make apzrropria:e recomr..endatic&s ::r execution :" 

tests. 



3.11 	 For the three fuelwood plantations, the consultant will
 

initially assist officials of the Waters and Forests
 

Department, "in. Ag., to identify suitable land for this
 

purpose in the vicinity of Marrakesh. A 2500-hectare
 

experiment is planned. This is essentially an agricul

tural activity. After appropriate sites have been iden

tified and the land designed by the GOM for the project,
 

the consultant will make all the soil, drainage, irrigation,
 

etc. investigations normal to any agricultural activity. He
 

will then recommend optimum tree species, sources of seed

lings, 	manner of planting and harvesting, fertilizer, etc.
 

This will result in a reasonably firm cost estimate and
 

permit 	appraisal of technical, economic, financial, socio

logical, and environmental aspects of this subproject.
 

3.12 	 Phase II of the project will consist of: (1) additional
 

training in the U.S. and Morocco for Moroccan professionals
 

assigned to the new renewable energy research institution;
 

(2) construction of the renewable energy research center
 

facility; (3) construction and execution of the pilot re

newable energy test projects that were sub]ected to design
 

and feasibilit'v studies during Phase I and found to be
 

feasible; (4) ccntinued UJ.5. tec~nncal adv ice and assistance
 

for t-e developmren: of Xoroccc's rene'wazie ener7*/; f3)
3:-

t::zicn :f new .raiinc, .ar.acemen:, a.' researcn a-::v .
 



_____ 

which are expected to be identified during the execution 

course of the development of theof the project and in the 


new institution.
 

The cost of Phase I of the project has been estimated to
3.13 


, or a total costbe U.S. $347,000 and Moroccan DH 


the equivalent of U.S. $
 

Figure v1 

Phase I Project Cost Estimate
 

Moroccan 

US $ DirhamsItem 

1. Land
 

a. Marrakesh research center,
 

hectares
 

b. 3 tree plantations, 2500
 2
 

hectares total
 

c. 10 water pumping stations,
 

-approx. 5 hectares 


d. 3 micro hydro generation plants,
 

approx. d.5 hectares 
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Figure 1 (cor'd)
 

Moroccan
 

U.S.$ Dirhams
I tern 

2. U.S. resident advisory services )"-1 0 " 
2 man-years 

3. Training of Moroccans at U.S. 

institutions, 16 man-months $37,000 

4. Feasibility studies and pre

liminary designs
 

30,000 ?
 
Research center at Marrakesh
a. 


3 man-months
 

b. 	3 fuelwood tree plantations, 

10,000 ?
1 man-month# 


3 micro (0.2 MW) hydro plants
c. 


30,000 7
 
3 man-months 


d. 	10 wind or sun-powered water
 

30,000
puping stations, 3 man-months 

5. Project direction and administration
 

(GOM)
 

6. 	Contingency for price escalation
 

10,000
(13 percent per year) 

S347,0CC
7. Phase i to-tal cost 

the project is expected :o oe fnanced _S
._.14 Phase I of 

.
shown in Fizure 2 below.



2~7
 

Figure 2 

Phase I Financing Plan
 

Source 
 Percent 
 Amount
 

(U.S. 	Dollars
 

and U.S. Dollars 

Equivalent)
 
1. A.I.D. Grant 
 $347,000
 

2. Government of Morocco 
 ? 

(MEM 	 budget) 

3. 	Government of Morocco
 

(in-kind contributions,
 

e.g. 	land) ?
 

4. Total 
 100%
 

$7?
 



IV. PROJECT ANALYSIS
 

4.01 The purpose of this chapter is to provide a concise summary
 

of mission and Government preliminary views concerning
 

this project. More detailed technical environmental,
 

economic, financial, and sociological analysis and
 

appraisal will be based upon the feasibility and design
 

studies that will be financed by this grant, and they
 

will bL incorporated in a Phase II PP.
 

4.02 USAID/Rabat's program strategy is to concentrate limited
 

U.S. bilateral aid resources on programs and projects
 

that tend to shift the focus of Government resource
 

allocation away from the urban and industrial sectors
 

and towards the rural and agricultural sectors, particu

larly towards thp least developed areas of Morocco and
 

the rural poor majority. In the energy sector the Govern

ment has itself concluded that the rural electrification
 

program deserves major emphasis and that development of
 

renewable energy resources may offer the best hope for
 

a way to extend the benefits of cheap power to the rural
 

population and to agricultural production. This proposed
 

renewable energy project is thus an extension of USAI7)
 

Rabat's basic orocram strategv in Morocco. It reinforces
 

the -clicies and arccrams of the ME:! in the rural elec

t.i:fcation subsector.
 



4.03 	 The MEM has expressed and demonstrated serious interest
 

in this proposed project. This ministry appears to have
 

considerable pbwer, including a special mandate from the
 

King, in moving the country towardgreater energy inde

pendence. It has agreed to appoint a director for the
 

new renewable energy research center at Marrakesh) to
 

initiate the legislative process for the creation of the
 

new research center, and to nominate the 30 professionals
 

required to staff the new center. The Government has
 

agreed to provide all the land required for the new center,
 

the small hydro, solar, and wind-powered test sites, and
 

the tree plantations; aa land acquisitions are in process.
 

The Government has further agreed to provide all the initial
 

dirham costs for the project and to budget for and to pro

vide for the subsequent costs of operating and maintaining
 

the facilities that will be created by the project. See
 

Annex A, Grant Application, for details. The Government
 

is anxious to get started on the development and utiliza

tion of its renewable energy technology and to test the
 

performance in Morocco of U.S. renewable energy equipment.
 

4.04 	 We have concluded that this project represents a unique 

and timely marriace of te Morocco's long-term develop

ment =oal5 and A.:.D.'s program ob'ectives for M>oroccc, 

eemrP' & 4ith the universal nee:-4 o -a-rss hl:her an

increas..n ener:, costs. The .r-cosed series o: studie

)\ j1 



training and technical assistance should launch the
 

GOM renewable energy prograr.on a sound economic and
 

technical basiq, utilizing U.S. technology to the
 

maximum and adapting that which is 
found to be prac

tical to the unique environment of Morocco.
 

http:prograr.on


V. PROJECT IMPLEMEN'TATION
 

5.01 	 The basic plan for implementation of this project is
 

for the Ministry of Energy and Mines (MEM) to oversee
 

the execution of feasibility and preliminary design
 

studies with expert consultants contracted for by
 

A.I.D. The MEM will be assisted in this function, and
 

with the execution of the training elements of the pro

ject, by the resident renewable energy specialist con

tracted by A.I.D. The Office e-National de l'Electricite
 

(ONE) will participate actively in the study and design
 

of the three micro hydro test facilities. The Department
 

of Water and Forests, Ministry of Agriculture will par

ticipate actively in the study and design of three tree
 

plantations. The ten solar and wind-powered water
 

pumping tests will be carried out by the new Renewable
 

Energy Center, in cooperation with the Ministry of the
 

Interior, after it comes into being. Until it exists
 

as an active institution, its functions will be performed
 

by the Director of Energy, ME.M. Contracting for the Phase
 

II construction elements of the project will be carried
 

out bv 	the ME:!. 

5.C2 The Ministry of Enerav and Mines (ME.> was estabnishe• 

,977 as a result of the Government's recccnition of t e 



need for effective energy management. It consists of
 

a secretariat and four principal departments: Energy,
 

Mining Exploration, Mines, Research and Mi#%ing "Par

ticipations"
 

- V* -

Based on all the forecoina, we have concluded that the
 

MEM has the experience and requisite implementation caa

tv: overse" the execution ^-1 sas 



5.03 	 Phase I of this project aill take about six months to
 

execute. An estimated implementation schedule for
 
I 

Phase 	I is shown in Figure below:
 

Figure3
 

Phase I Implementation Sohedule
 

1. 	 Phase I PP approval Nov 1979 

2. 	Phase I grant agreement Nov 1979
 

3. 	AID direct recruitment of
 

consultants for surveys and
 

resident technical assistance Dec 1979
 

4. 	M&4 nomination of participant
 

trainees Dec 1979
 

5. Feasibility and preliminary
 

design studies for renewable
 

energy institute, tree plantations,
 

hydro power plants, and wind or sun

powered pumping stations Jan-Mar 1980
 

6. 	Participant training in U.S. Jan-Apr 1980
 

7. 	U.S. resident technical advisory 

services begin -.:. Feb 1980 

-. Phase I Pdraftin= 	 Mar 1980 

?. --ase :: zran: acreemen:
 

amenAr !2?
 



5.04 	 The four feasibility and design studies to be financed by
 

the Phase I grant are distinctly different from each other
 

in substantive content and in the kinds of technical
 

expertise that will be required for each. The renewable
 

energy research laboratory and facility primarily requires
 

civil engineering and architectural expertise. The study
 

of hydro power sites requires the services of an electri

cal engineer with specialized experience in micro hydro
 

installations. The fuelwood plantation study requires the
 

services of a fuelwood plantation silviculturist with
 

arid-country experience. The sun and wind-powered water
 

pumping study requires the services of engineers expert
 

in irrigation hydraulics, windmill technology, solar
 

thermal technlogy, and solar photo-voltaic technology.
 

In addition, most studies will require auxiliary special

ists in rural sociology, environmental appraisal, and
 

economic and financial appr'aisal. A broad-guage,
 

French speaking, renewable energy expert with o!erseas
 

experience is required for the resident technical adviscry
 

services. Effective recruitment of the several different
 

kinds of U.S. consultants can best be conduct'Ted in the
 

U.S. with extensive use cf the telephone to identify
 

candidates, determine availability, and chec* references.
 

5. fferen:A ccntrac-ina modes -ay be azorc:rilte for ea:

cf the different studies. For example, a personal service, 



3f 
contractor or an A.I.D. direct hire employee might be
 
appropriate for the micro hydro study. 
 A small archi
tectural firm might be conitracted for tho design of
 
the renewable energy center. 
 Some studies might be suit
able for 
a firm alre4, contracted by A.I.D. on a require
ments or indefinite quantity contract basis. 
 A minority
 
firm might be found to be suitable for one or more of the
 
studies. 
 Suitable A.I.D. requirements contracts are
 
available for all consultant services other than the fuel
wood plantation expert and the long-term resident advisor.
 

5.06 
 Time is of the essence. 
Each of the elements of consultant
 
services required is relatively small and would hardly
 
justify the trouble 
expense, and time that international
 
r. f. p.'s)that is, 
host country contracting, would require.
 
Accordingly, we believe A.I.D. direct recruitment and con
tracting for Phase 
I services is 
necessary and appropriate.
 
See Annex I for the Mission Director's determination to
 

that effect.
 

5.07 
 Grant funds will be providcd by transfer from the Regional
 
Enerzy evelopment account 
co 
the FY-80 Morocco bilateral
 
procram. Conagress was ni" durinc FY-79 of t e e 

to o. -a:eu to . i ~izn t ro;e:-. 
No new n ificaticn is 
requir_:e 
 for this S347,CCO ?v~z 

=rant for the same pur7ose.
 

Jji 



5.09 	 Fairly rapid disbursement is foreseen. Phase i PACD
 

should be established about 30 months after agreement
 

execution, and a terminal disbursement date six months
 

from that date would provide ample time for any delayed
 

payments. In any event these dates are expected to be
 

superceded by amendment of the grant to finance Phase II.
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VI. COVE:'ANTS AND CONDITIONS PRECEDENT
 

6.01 As a condition of securing this grant, the Kingdom of
 

Morocco will be required to covenant as follows:
 

-- to pass legislation to establish a renewable 
- In 

energy research institution with.Ithe Ministry of
 

Energy and Mines;
 

-- to budget for, and to provide, on a timely basis,
 

all the funds required to operate and to maintain
 

the new renewable energy research facilityi
 

-- to budget for, and to provide, on a timely basis, 

all the funds required to finance the local currency
 

costs of this project:
 

-- to participate with A.I.D. from time to time in
 

the evaluation of the degree to which this project
 

has attained its planned objectives;
 

-- to consult with A.I.D. frequently concerning the 

executicn of the project and ccncernin orcblems t.

may. arise that af-ect the t -mel ee-.cni cf 

th-e project:
 



-- to make available on an appropriate and timely basis 

all the land, tincluding rights of way and water rights, 

required to carry out the project: 

-- to operate, maintain, and administer, in accordance
 

with the best standard practices, all the facilities
 

and infrastructure that may be created by this project,
 

throughout the useful life of such infrastructure.
 

See Annex C, Draft Grant Agreement.
 

6.02 As a condition of securing initial disbursement of the
 

grant proceeds, the Kingdom of Morocco will be required
 

to provide in form and substance satisfactory to A.I.D.:
 

-- the names and specimen signatures of the person or
 

persons authorized to represent the Grantee in all
 

matters pertaining to this grant;
 

-- evidence that funds to finance the estimated local
 

currency costs for Phase i of the project have been
 

budgeted for and are available for disbursement;
 

-- evidence that the lecislative process to establis-. 

renewa.le enerz'v research facilitv wh the inisr".
 

sf Enar', and Mines has been initiate:
 

http:renewa.le


-- evidence that all the land required for the project 

has been acquired by the Governmr and is available for 

the project; 

-- evidence that a well-qualified director for the new
 

renewable energy research facility has been appointed.
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VII. EVALUATION PLAN
 

7.01 	 The objectively verifiable indicators 
of the degree to which
 

this project has achieved its purposes 
are:
 

(1) a feasibility and preliminary design 
study for the
 

renewable energy laboratory and research 
facility 4re-


Marrakesh, with reasonably firm foreign 
exchange and
 

justify

local currency cost estimates, adequate 

to 


authorization of construction funds 
and final design,
 

preparation of equipment specifications, 
and issuance
 

of bidding documents;
 

(2) acquisition of the long-term services 
of a well
 

qualified U.S. renewable energy expert 
to provide
 

the MEM for the development of
 advisory services to 


Morocco's renewable energy program;
 

(3) a feasibility and preliminary design 
study for
 

three micro hydro power generation and 
distribution
 

in the Atlas Mcuntains& adequate to 
crcvide
 

facilities 


as to whether or
 
the basis for a definitive "-uen 


three :acilitiec

ell funds or ccnstru;ction cf t*-e 


should be authcrizeCd
 



(4) a feasibility and preliminary design study for the
 

2500-hectare fdelwood tree plantations near Marrakesh,
 

with reasonably firm cost estimates, adequate to justify
 

authorization of construction funds and commencment of
 

land preparation and seedling procurement;
 

(5) a feasibility and preliminary design study for ten
 

irrigation - pumping stations, with reas

onably firm foreign exchange and local currency cost
 

estimates, adequate to justify authorization of construc

tion funds, preparation of specifications, and issuance
 

of bidding documents;
 

(6) five Moroccan professional employees of the MEMO
 

trained in the U.S. in renewable energy technologyk and
 

returned to Morocco to form the cadre of the new renew

able energy research center.
 

7.02 	 USAID/Rabat and the MEM expect to review and evaluate the
 

above points together 44 the course of preparing a PP
 

for the Phase !I grant that is expected to be the ultimate
 

objective of Phase I.
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*TTAC.MC.4T 4I, BALANCE OF PAYIT A66 EXTERNAL AISTANCE 

C-1.0LO%8 UP 8 006LAASt CURPENT IWARA[t PQICE[I 

Actua& 	 . Projmcted 3/ 

+ 97 .ZJ ............ . . . !o.
........................... ... .........Zm... ... V.m-" 

1967 197-. 1977 1973 1979 ..... 0 1982 ..1982 ... 40a,7 j 

A. 53.6--Y 'if BALA-CF Q PAVU$NTS e C 

1, 1.CL, "P1 5b5,0 989,0 axgo6TS,1TI1o01/1888o01/2280.0 278J.0 3316,0 392a,0 4S92o0 5337,0 9302180 14sj., 

i. 1'J"UTSt 
3. QLSC...8C 

EiCi. %F3 
BALANCE 

823,0 
** a 

o .7e0519.v .418,0 3950,0 
1801o.0a~04258,0 *1714,9 

'132.0 
-649#0 

404z,: 
.79, 

S5Q. 2 
.78, 

05. 
.513.0 

5863.0 11403.4 
Sao.,0 .9097.0 

Id642.0 
.5.43,0 

4., %-T PACTUw SEvlCiS 
8.1. N(T INTEREST PAYk ys 
0.2. NET I.vESTAENT l'CUME 
4.3. .uIGQW'5 ,CTlttANCES 
4.4. Y.Jti.(NET) 

.17,0 
.17,0 
- 2.0 
41,0
5a,0 

370 
a9,0 
-28.0 
139.0 
w16.0 

378o 
57,0 

-42.0 
be,g 
.70,0 

379,0 
-29,0 
- 29.0 
0 9.0 

-Silo 

41610 
.187.0 
-54.0 
7a.. 
.66,0 

387.0 
-36,0 
.98,0 

,751.0 
.5090 

3M5,0 
.290.0 
.109,0 
80,0 
*50.0 

371,0 
.3190 
.10,O 
660,0 
@50,0 

34,80 
63J5,0 
-132.0 
93$, 
.50,0 

'1570 
0329,0 
.0W8.0 
985,0 
o50.0 

c6.0 
.887,0 
.150.0 
1313,0 
-50.0 

,11.0 
-722.3 
.110,0 
1853,0 
-.00 

5o :L80W TRANSFL5 (E41) Sil,0 82.0 .990 51.0 6880 GOO ,0 si0 55,0 58,0 83,0 '3.0 116.0 

8, *Jt-kt ACCOUNT BALANCE .9,0 57,0 *3550o *1827.0 .2250.0 .83,0 .321,0 *152.0 .6.0 .2.0 -138,0 .488.0 

7, P..LVAIL 31WLCT 2IVETENO I(NET) '0,0 a8,0 389V 53l0 53,0 70,03 77,0 *5.0 90, 0 20,0 150,1 2a.0 

a. PIOL; - 4 L1 LOANS 
0.1. tStbuN" fT58,0 
6.24 EI48,'.ITS 
6.3. %tT IISduQ5E-kNIS 

.29.0 
59,0 

41 
-10111*o0 
.7, 0 
£3.0 

7o0 
.84,0 
68,0 

7Jae0123,o;992063,0
.105.0 .298.0 
186,0. 4698,0 

".680 
397,0 

0. 

-:t;:: 
318,0 

01a 
0 

.789,: .9693.0 
188,0 469,0 

1019,0
asel,0 
233.0 

a.11.0
.44'5.0 
1466.0 

IS6,0
.295.4.0 
.305.0 

9. S~..Rt TE;'" CAPITAL. trf 7) .16,0 .32.0 Po.o 66,0 .5.0 0 a 

10.4t uSL OF I-F RkSrlOUCE 0 1220 ,1950 0 380 70,0 0,0 91,0 12.0 Sl0 

It, CAPITAL 1 .32.0 95,41,95,0 559.0 *£8.0 a a a 16,0* 

2dC-&[GE IN QE01Wv1E3 1,0.75.0- '.1,0 .81,0 32.0 37,0 .61,0 24,0 .89,0 -a96,0 a188.0 .320,0 

13.LtVEL (IF4ESk6YE3 
13,1, A.LLpur 
23,. *o.IOi"5 I"PURIT 

,21 

ol 

a 
237,0 

zoo 

0 
8912 
m2,0 

12.0 
Is 

500,0 
I.5 

883,0
1,5 

41 
524.0 
15 

a 
Sl0,0 599., 897.0 

10 
-1676.0 

. 1.9 
1063.0 

2.a 

U. GIANT & LUAN CUwoIMIx~TS IN 41 0 r + 21 

1. QOPICI8L GRANTS 5,0 27.0 1590 10,0 a 111 

2, TOTAL DUCLIC 
2.1. 1800/10A 
Zed. UT"IO Z-r'L 

LT LOANS 

1NVTUTIUNS 

88,0 
8,0 

0 

19, 
97,0 

0 

90q9,0 
150.0 

Neu 

1910.0 
188.0 
10,0 

240. 
133,0 
27.0 a 

a 
a 

a S 8 
a 

i,3. CGIjvE8,.INVS 
2#,. 3UPPLILRIS CREITS 

80,0 
0 

63,0 
16.0 

14490 
80 

4153.0 
183,0 

22.0 
9,00 

a a 8 

9.5. C2JwE4CI 1a BANKaS 0 3.0 803.0 03,0 985,0 a 1, . . 

.*
1. GRANT ELE"EN?2Z3 	 10.6 13,9 Ilea 8.9 a 
7,5 . . 

3, &vERA;&L "ATu..ITVCT&A6S3 22,3 22,7 t0,t 7,5, 41C
2. aVkIAGE ZT1EOSTCS 	 5,3 7,2 7,5 . a 

a t ........... ........................................
 .....................................................
 

1/ 	 lncludjl Spacial military imoit payfluts '.tdeh &e tencativeLy aattmestd by the 7Aaiou at March 26, 1979 

0500 =illion in 1976 and 0530 miion in 1977. A1AIMA B 1c 

if 	including grants. 

3/ 	 Projections are bem;g revised by the Basic 1conoveiMesso. 
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Enclosure
 
Rabat A- 55
 

UNCLASSIFIED 


Retail Prices, Duty and Taxes on Petroleum Products
 
as of July 1, 1979
 

Includes
Post EIxchange 

loca tion late Petroleum Products Retail Prices
 

Duty 	 Taxes
 

Motor Gasoline 
$2.57 US GAL. N.A.** 64.55%Morocco 	 U.;s$1 = Regular 

:- "3.90-) Premium $2.77 US GAL. N. 65.65% 

Estimated 1louselold kerosene $1.21 US GAL. N.A.** 45.00%
 

Population:
 
Motor Lubricating Oil $7.76*** US GAL. 12.50% N.A.
 

19,(}0 0 00) - . ...- " :-	 '. . . • " - ..
 
1,00Distillate, 	 Gas Oil and $1.21 US GAL. N.A.** 41.55%
 

Diesel
 

Bunker "C' Fuel Oil $137.18 Metric Ton N.A.**" 16.66%
 
(Heavy Fuel Oil No. 2)*
 

1eavv fuel oil No. 2: Price listed is wholesale price, since there is no retail price. 

* Most petroletai products are refined locally, and i-.-ide imported for this purpose is duty-free. A small 
part ofForocco's requirements for refined products are imported, and a duty of 10 percent ad valorem 
plus 8 percent special tax, are paid on such imports. 

• M-' 	 basic components imported and blended locally with insufficient national production
K)or lubricating oil: 

in a wide variety of qualities. Retail prices vary from US$6 to US$9 per US GAL.
 

S0IlIRC: It i ; ry of E~nergy and Mines 

UNCLASSIFIED 



Phase I Ann..x it 

o 10114111II-In PROJECT DESIGN SUMMANY lii..! r..t i.... Il 
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NARRATIVE SUMMARY 
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OBJCTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPOBAIIll rAI(N'S 
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Itorrporation of renewable energy. -Energy sector planning dst..e'ts Jltl ITo. t'tVet.-ro-I will iillizo Invil r.
at 
in 
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(5.,i anlil-Iot IV. i:. tel .I 

the reneable energy facility and -Examination of WME training reports 
for three rospattion test and des
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MISSI&1 DIRECTOR'S DETERMINATION TO
 

WAIVE HOST COUNTRY CONTRACTING
 

USAID/Rabat
 

November 1979
 

For the first phase of this Renewable Energy Development
 

Project, No. 608-0159, we have carefully reviewed the factors
 

affecting recruitment of consultants for study and advisory
 

services. Each of the four feasibility and design studies is
 

distinctively different from each other in substantive content
 

and in kind of technical expertise required. Effective re~ruit

ment of the several different kinds of U.S. consultants can best
 

be conducted in the U.S. with extensive use of the telephone
 

to identify candidates, determine availability, and check
 

references..
 

Time is of the essence. Each of the elements of consultant
 

services is too small to justify the trouble, expense and time
 

that internazional r.- f. o's wculd r'ecuire.
 



Different sources and contracting modes; e.g., personal
 

services contract, A.I.D. direct hire, indefinite quantity
 

contractor, requirements contractor, v 
small architectural
 

firm, or university contract, may be most appropriate for the
 

different kinds of consultancies required.
 

For these reasons, I have determined that Policy Determina

tion 68, the presumption in favor of host country contracting,
 

should be waived for the technical study and advisory services
 

required to carry out this project.
 

/,/ 

Harold S. Fleming
 

Director
 


